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(No model.)

To all whom it may concern: _
Be it known that I, JOSEPH T. MANNING, &
citizen of the United States of America, re-
siding at Philadelphia, in the county of Phila-
delphm and State of Pennsylvania, have in-
vented certain new and useful Improvements
in Valve Apparatus for Filters; and I do

- hereby declarethe following to be afull, clear,
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and exact description of the 11went1on

This invention relates more particularly to
valve apparatus for filters in which the filter-
bed is cleansed by reversing the current of
water; but each of the 1mpr0vementb consti-
tutinn the invention is intended to be secured
for all the uses to which 1t may be adapted.

In accordance with the first part of the pres-

ent invention a valve apparatus placed below

the filter i1s so arranged as that it may by a
system of connected valves or ports not only
send the currentthrough thefilterinthe filter-
ing direction to a house-pipe orin the washing
direction to a waste-pipe, according to its po-

‘sition, but that it can also be placed in a third

position, in which 1t cuts off the current from
the filter and at the same time connects both
the bottom of the filter-chamber and the up-
right pipe leading to the top of the filter with
the waste-pipe, so that the water therein may
drain off and leave the filter-chamber and the
said upright pipe empty. The emptying of
the filter-chamber or of said chamber and up-
right pipe would be useful in order to make
repairs and to prevent freezing and may be
resorted to for other purposes.

current the portions of water which first pass
in the filtering direction, after a reversal for
washing, are apt to be di'r’ty, and 1t is desir-
able, therefore, tosendinto the waste-pipe not
only the wash-water, as before mentioned,
but also those portions -of the water which
have passed through the filter in the filtering
direction under such conditions that they are
impure. This can be effected by a suitable
adaptation of the above-specified valve ap-
paratus, and the so-constructed apparatus
constitutes a special improvement.

- In accordance with the second part of the
invention a valve apparatus placed below the
filter and arranged when in proper position

to drain the Water from the filter-chamber

In filters which are cleansed by rever c=aJl of

| right pipe is further adapted to establish at

the same time a direct (or, in other words, a

‘by-pass) connection between the supply and

the house pipes for sending a current to house
without passing through the filter and to es-

tablish in other positions connections through

the filter between the supply-pipe and the
house and waste pipes, respectively, for send-
ing a current through the filter in the filter-
ing direction to house in the filtering direc-
mon to waste, and 1n the washing dlI‘BCLlOH to
waste.

In accordance with the third part of the in-
vention a current-reversing-valve apparatus
is provided with means for letting a larger

stream. pass through the filter for washing

than for filtering. For washing a large flow

is desirable for its great cleansing effect, and.

it is obviously posmble to get any desired
stream by a correspondmn‘ increase in the
size of the valve; but itis generally desirable
to use as small a size of valve as practicable.
By an arrangement of differential openings
a larger flow for washing can be obtained

_w1’uhout increasing the size of the valve to a

corresponding extenb, if at all. The differ-
ential openings can be constituted by ports
of different diameters placed 1n the same cir-
cle, or wash-water ports can be formed in dif-
ferent circles, so as that two or more wash-

55

6o

75

30

water ports serve together, and thus make

together an effective 0penin o of enlarged sec-
tion. The section of each wash-water port by
itself may be the same as the filtered-water
port, or one or more of such duplicate wash-
water ports may be when taken singly of
larger or of smaller diameter than the filtered-
wa,ter ports. This portion of the invention
extends to a current-reversing-valve appara-
tus with enlarged wash-water supply whether
arranged or not to deliver the wash-water and
the filtered water to a waste-pipe and a house-
pipe, respectively, butit specially coverssuch
apparatus with a waste-pipe for the wash-
water separate from the house-pipe. . The ap-
paratus may be with or without provision for
delivering portions of the
waste or for forming a by-pass or for draining
the filter-chamber or filter-chamber and up-
right pipe, or for acecomplishing two or more
of these functions. The introduction of the

with or without draining it also from the up- } means for increasing the wash-water supply
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into such an apparatus need not necessarily
increase the size which an otherwise similar
valve apparatus would have without said
means.

In accordance with the fourth part of the
invention a valve apparatus placed bhelow the
filter and adapted tosend the current through
the filter in the filtering direction to the
house-pipe and in the washing direction to
the waste-pipe and to drain the filter-cham-
ber and an additional upright pipe when in a
third position is also adapted to shut off the
current from passing to the house-pipe, while
at the same time it is shut off from passing
through the filter. This dead position may
or may not be one in which the valve appa-
ratus cuts off the supply-pipe altogether from
the filter. It also may or may not be one in
which it cuts off the supply from the filter
while establishing a waste-pipe connection
whereby the filter-chamber or the filter-cham-
ber and its upright pipe can be emptied. It

is not considered essential to ‘the usefulness |

or the novelty of this part of the invention
that there should be a by-pass valve in the

apparatus, (although there may be,) nor that |
there should be a drainage of the filter-cham- |

ber and upright pipe in any position other
than that in which the supply is cut off from
the house-pipe and the filter, nor that there
should be the said drainage in this position
if this 1s provided for in another position,
nor that there should be provision for chang-
ing delivery of filtered water from house-pipe
to waste-pipe or the reverse; but these fea-
tures may be used (one or more of them when
desired) advantageously, and the combina-
tions wherein one or more of them are em-
ployed in addition to the said current-revers-
ing, filter and pipe draining,and cut-off valves
constitute special improvements.

The invention also consists in such other
new parts, improvements, and combinations
as may be hereinafter set forth.

In the accompanying drawings, which form
part of this specification, Kigure 1 is a {front
elevation of two connected filters, each with
its own valve apparatus. Iigs. 2 and 3 are
vertical sections of said valve apparatus and
a part of the said filters, the sections corre-
sponding, respectively, with lines 72 and 2:
on IFig. 4. Ifig. 41s a vertical longitudinal
section of the valve apparatus at the left of
Figs. 1, 2, and 3. FKig. 5 is a horizontal sec-
tion on line v, Figs. 2 and 3, of the same valve
apparatus. Fig. 61s a section corresponding
with Fig. 38, showing a somewhat different
arrangement of the rear ports. Figs. 7and 8
are vertical longitudinal sections of somewhat
different forms of valve apparatus. Figs. 9
and 10 are plan views of the valve apparatus
of IFigs. 7 and 8, respectively. Figs. 11 and
12 are vertical cross-sections on lines a2 and
a2t of the valve apparatus of Figs. 7 and 9.
Figs. 13 and 14 are respectively a plan and a
vertical longitudinal section of another form

of valve apparatus. Ifigs. 15 and 16 are cross- | through the key-port 13.

| with a valve apparatus.

| sections of this last form of valve on lines xv

and xve, respectively. Figs. 17 and 18, 19 and
20, and 21 and 22 are cross-sections similar
to those of Figs. 2 and 3 of still other forms

of valve apparatus; and Fig. 23 1s a ¢ross-

section similar to Fig. 18, showing another
arrangement of rear ports.

The connection of filters, as shown, and all
the valve apparatus shown are in accordance
with the invention or with parts thereol.

A and B are the filter-chambers, which each
contain a filter-bed adapted to filter a down-
ward current of water and to be cleansed by
an upward current and are each provided
The water enters
the respective valve apparatus by the supply-
pipe Cor D and is directed to the top or bot-
tom of the filter or otherwise according to the
position of said valve apparatus. It escapes

by the house-pipe E or K or by the waste-pipe
The upright pipe J or IL is 1nter-

(x or L.
posed between the top of the corresponding
filter-chamber and the valve apparatus which
is placed below the filter-chamber, so that
this may be emptied through the valve. 'I'ne
passages L M and N P connect with the bot-
tom of the filter-chamber.

Referring first to the valveapparatusshown
at the left of Ifigs. 1, 2, and 3, the key Q turns
in the casing R, which is provided with an
end port, Figs. 4 and 5, and two circles of
stationary ports, the frontcircle being shown
in Fig. 2 and the rear circle in Ifig. 3.. The
supply-pipe D terminates (see Fig. 5) in a
stationary port in each circle. The upright
pipe opens in the rear end of the casing.
The passages N I?, which open into the bot-
tom of the filter-chamber, (see Fig. 4,) ter-
minate in a stationary port in each circle.
The house-pipe F terminates in a station-
ary port in the front circle, and the waste-
pipe H terminates in a port in each cirele.
(See Fig. 4.) In the key Q, as shown, there
are in the front circle in the wall of the cen-
tral chamber a quadruple port 10 and two
single ports 11 and 12, and in the rear circle
1n the wall of the central chamber there are
a triple port 13 and a single port 14. The
two central chambers are cut off from each
other, as shown in Fig. 4. At the rear of the
key there is a side passage which 1s cut off
from the rear chamber and which terminates
in the single ports 15 and 16. On turning the
key to the right from the position shown, S0
that the front key-port 11 registers with the
end of house-pipe F, the water from the pipe
D will pass through the rear key-port 13 and
upright pipe IK to the top of the filter-cham-
ber B,will descend through the filter-bed, and
will pass by the passage N and the key-ports
10 and 11 into the house-pipe I'. To reverse
the circuit for washing, the key Q is turned
farther to the right, so as to put the supply-

pipe D into communication with the passage

N through the key-port 10and the uprightpipe
KK into communication with the waste-pipe 11
At the same time
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the supply-pipe is also put into communica-
tion with the bottom of the filter through the
key-ports 15 and 16 and the passage P. Thus
the water from the pipe D passes into the
bottom of the filter-chamber, ascends through
the filter-bed, descends through the upright
pipe K, and passes to waste by the rear key-
port 13 and pipe XI. If the passage P’ and the
key-ports 15 and 16 were closed, the wash-
water would still enter the filter-chamber by
the passage N, and when the passage P and
the key-ports 15 and 16 are used the wash-
water would enter by them, although there
micht be no communication through the key
between the supply-pipe D and the passage
N. 1If, then, it is simply desired by a system
of connected valves or ports to send the cur-
rent through the filter B in the filtering di-
rection to the house-pipe F, or in the wash-

ing direction to the waste-pipe II, the key Q

and the casing R might be provided with a
simpler arrangement of ports than is repre-
In order to drain the filter-chamber,
the key Q is turned still farther to the right,
so that the rear key-port 14 is brought oppo-
site the end of the passage P, the port 15
continuing to register with the end of the
waste-pipe H. In this position the supply-
pipe D is cut off from the passages N P and
from the upright pipe K, and no water can
enter the filter-chamber,but what was already
therein can run to waste through the passage
P and ports 14 and 13. With the arrange-

ment shown the water can also drain off from

the upright pipe K through the key-port 15,
thus leaving both empty. Further, thefront
key-port 12 registers with the end of the
house-pipe T in this filter-draining position,
and thereby a by-pass is established from
the supply-pipe D through the key-ports 10

~and 12 to the house-pipe, while the passage
" N and front end of the waste-pipe H are

45

(O

55

6o

into the house-pipe will be resumed.

stopped. DBy restoring the key Q, so that the
key-port 11 registers with the end of the
house-pipe F, the delivering of filtered water
The
key Q could be so restored immediately atter

the filter-bed has been washed by the reversed

current, but in that case the first portions of
water which would be delivered into the
house-pipe would be apt to be dirty. To
avoid sending such portions into the house-
pipe, the front part of key Q is provided with
the port 12, which is so arranged that 1t reg-
isters with the front end of the waste-pipe H
at a time when the port 10 opens the passage
N, but not the supply-pipe D. In this posi-

tion the supply-pipe D is in communication

with the upright pipe K through the port 13,
but the frontend of the supply-pipe D,the rear
end of the waste-pipe H, the house-pipe ¥,

‘and the filter-passage P are stopped.

The side passage in the rear portion of the

key Q between the ports 15 and 16 is pro-

vided in addition to the opening through the
port 10 for the purpose of letting a large
stream of wash-water into the 1

lter.  AS |

y -

shown, the openingsin the casing and in the

key for the escape of the filtered water are of

the same dimensions as are the openings by
which the wash-water enters the filter through
the passage N, and the side passage forms
another way of like dimensions through which
and the passage P the wash-water may enter
the filter. Takentogether, therefore, thetwo
wash-water ways are double the filtered-wa-
ter way, and as the key-ports 15 and 16 of
the side passage are in the same circle as a

portion of the current-reversing ports no
larger key is required by reason of the wash-
water way. Of course either or both the wash- .
water-inlet passages could be smaller than

the

iltered-water-outlet passages and still

‘constitute thelarger effective way when taken

The 1]

Itered-water way may, how-

together.

ever, be smaller than the wash-water way at

the same end of the valve apparatus. Such
a difference is shown in the arrangement of
Fig. 17. In this the general arrangement is
the same as in Fig. 2, and the ports are simi-
larly lettered and numbered, but the single
ports 11 and 12 and the terminal openings of

‘the house-pipe I and of the front branch of

the waste-pipe H are of less angular measure-

ment than the terminal openings of the pas-

sage N and the front branch of the supply-
pipe D, and are also less than the correspond-
ing portions of the port 10. Thus even if the
side passage with its ports 15 and 16 at the
rear of the key Q were suppressed the wash-
water way would be larger than the filtered-
water way. By diminishing the angular
measurement of the filtered-water ports the
other ports in the same circle can be made
larger angularly than they could be with all
the ports of the same dimensions. -
As shown at the left of Figs. 1, 2, and 3

and in Figs. 4 and 5, as also in Figs. 17 and
18, the ports in casing R and key Q are so

arranged that the current-reversing and fil-

ter-draining valve apparatus can shut off the
lowing

current, and thus prevent it from
either to house or through the filter.
dead position is the one
occupy in the drawings.

This

The supply-pipe is

‘shown as opening into the filter through the

port 13 and the upright pipe K. The valve

“apparatus :of these figures—namely, Ifigs. 1

to 5 and 17 and 18--will also cut off the water
from both the filter and the house and at the
same time establish a filter-draining connec-
tion. To ‘effect this, turn the key Q to the
left of the position of the figures until the
port 10 is opposite the end of the house-pipe
F and all the other ways in the front part of
the casing are at the same time closed by the
key, while at the same time the rear key-
ports 14 and 13 register, respectively, with
the ends of the passage P and waste-pipe Il.
Both ends of the supply-pipe D are thus

stopped, as also the end of the passage N;

but the passage P is open to the waste-pipe
H through the ports 14 and 13, and the up-
right pipe K is also open to the waste-pipe Il

which the keys Q
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through the port 13. Thus the valve appa-
ratus will be dead, with the filter-chamber B
and its upright pipe K emptied. By turning
the key Q still farther to the left the house-
pipe I' may be connected, through the port 10,
with the waste-pipe H, while the supply-pipe
is cut off both from the house-pipe and the
filter. Thus the house-pipe above the valve
may be drained, and the house-pipe F, the
filter-chamber I3, and the upright pipe K may
be empty, with the supply-pipe closed. This
would be useful to prevent freezing and
might, of course, be resorted to for other pur-
poses, (as repairing, for example.) By turn-
ing the key Q farther to the left the supply-
pipe can he opened to allow water to ran to
waste to prevent freezing.

Instead of having the supply-pipe D in com-
munication with the upright pipe K through
the port 13 when the key Q is in the position
which it occupies in Figs. 1 to 5 and 17 and
13 the port 13 could be smaller, so that the
shell of the key would close the rear end of
the supply-pipe, as shown in TFigs. 6 and 28.
In this case the rear end of the waste-pipe is
brought nearer to the rear end of the supply-
pipe, so that when the key is turned to the
right sufficiently to make the port 10 register
with the front end of the supply-pipe D and
the port 15 with the rear end of said supply-
pipe the port 13 will register with the rear
end of the waste-pipe. In these figures—
namely, Ifigs. 6 and 23—the port 14 is en-
larged, so, as in the position represented, it
registers with the rear end of the waste-pipe,
and recesses 17 are formed in the casing, so
that water may drain from the filter-cham-
ber when the port 16 partly overlaps said re-
cesses. The arrangement of rear ports in
Iig. 6 is for a valve apparatus having the ar-
rangement of even-sized front ports and ways
of the left-hand valve apparatus of Fig. 2,
and the arrangement of rear ports in Fig. 23
1s for a valve apparatus having the differen-
tial front ports and ways, Fig. 17. |

In the valve apparatus as thus far de-
scribed the ways in the casing are not sym-
metrically disposed, the terminal openings of
the house-pipe If at the left of Ifigs. 2 and 3
and those of the house-pipe I and the waste-
pipe H in Figs. 6, 17, 18, and 21 being ar-
ranged at oblique angles from the ends of the
passages N P and the supply-pipe D. In
Kigs. 2 and 3 the ends of the waste-pipe I are
ninety degrees distant from the ends of the
supply-pipe D. A symmetrical arrangement
with differential front ports and waysis shown
in IFigs. 19 and 20. Execept for a variation in
the sizes of the key-ports and of the terminal
openings of the ways in the casing the same
arrangementcould be used, with the terminal
openings of the casing-ways and the key-ports
all of the same size, and so generally any ar-
rangement shown for differential ports and
ways could be used for those of even size, and
conversely.

In Kigs. 19and 20 a double port 10* and a sin-

the filtering to house is ¢
| the left, the water entering by the rear port

4 594,639

| gle port 10" are used in place of the quadruple

port 1.0 of the preceding figures, and the inter-
mediate portion of the shell is of sufficient
width to stop the end of the house-pipe It
when the key Q isin the position represented.
In this position the house-pipe and both ends
of the supply-pipe are closed, but the bottom
of the filter is in communication with the
waste-pipe II through the rear ports 13 and 14.
On turning the key Q to the right this waste-
pipe connection is interrupted, and the wa-
ter from the supply-pipe D enters by the port
13, passes by the upright pipe to the top of
the filter, descends through the latter in the
filtering direction, and escapes into the house-
pipe through the front ports 10* and 10’. On
& further movement to the right the water
continues to enter by the rear port 13 and
ows through the filter in the filtering direc-
tion, but it passes to waste through the front
port 12, which has by the movement been
brought opposite the front end of the waste-
pipeH. Athird movementtothe right brings
the solid shell of the key Q opposite all the
ends of all the casing-ways except the rear
end of the supply-pipe, which remains open to
the top end of the filter. The flow is therefore
in this position cut off both from flowing to
the house-pipe or through the filter. A fur-
ther movement to the right puts the valve ap-
paratus in the washing position, in which wa-
ter from thesupply-pipe D enters the bottom
of the filter through the front ports 10* and
10" and also through rear ports 15 and 16,
while the wash - water escapes through the
port 15, which in the washing position regis-
ters with the rear end of the waste-pipe II.
A fifth movement to the right establishes a
by-pass across the front end of the key Q
through the ports 10* and 12, while the filter-
chamber and its upright pipe are emptied
through the rear end of said key. A sixth
movement to the right would establish the
ilter-draining and dead position asin the fig-
ures, only with the ports diametrically oppo-
site the places shown.,

By turning the key Q to the left from the
position represented in Ifigs. 19 and 20 a by-
pass (through front ports 12 and 10%) and a
filter-draining connection (through ports 13
and 14) would be formed, and a still further
movement to the left would allow the water
in the house-pipe F above the valve appa-
ratus to run to waste through the ports 10%*
and 10, with both ends of the supply-pipe
stopped. Another symmetrical arrangement
18 shown in Kigs. 21 and 22, all the ports be-
ing shown of even size. In the front of the

‘key Q there is a triple port 10 and a single

port 12, while at the rear in addition to the
ports 13 14 15 16 and recess 17 there are two
single ports 18 and 19. In the position rep-

resented the valve apparatus is dead, with a
draining connection for the filter-chamber

In this arrangement
fected by a turn to

and 1ts upright pipe.
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18 and escaping by the front port 10. A sec-

ond movement to the left establishes a by-
pass through the front ports 12 and 10, while
establishing a filter and upright-pipe drain-

ing connection through the rear ports 153 and

14. By moving the key to the right from its
dead position represented the water entering
by the rear port 13 can pass through the fil-
ter in the filtering direction and escape to
waste by the front ports 10 and 12. A sec-
ond movement to the right establishes the
washing position, in which the wash-water
enters the bottom of the filter by both.the
front and rear portions of the key Q and es-
capes by the rear port 18. A third movement
to the right leaves the apparatus dead. The
results of other movements can be easily per-
ceived. ‘ |

Referring to Fig. 21, if the port 12 were en-
larged at the left, so as to uncover the end of

~ the waste-pipe without shifting the key Q, 1t
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will be seen that the filter-chamber would
drain through the front part of the casing.
In this case the recess 17 and the enlarge-
ment of the port15, asshownin Fig. 22,would
be superfluous, and the third movement fo
the right would establish a by-pass.

In the valve apparatus shown at the right
of Iigs. 1, 2, and 3 the solid portion of the
shell between the front ports 10* and 10’ is
too narrow to stop the ways in the casing, but
is a mere brace and might be omitted. In
the position represented in these figures the

-waste-water from the supply-pipe C enters by

the rear port 13, passes through the filter in
the filtering direction, escapes by the ports
10* and 10’ to the house-pipe E. By moving
the key to the right the filtered water 1s sent
to waste through the port 12. By a turther
movement to the right the washing position
is reached, in which the wash-water enters
the filter-chamber A by the front ports 10*
and 10" and the rear ports 15 and 16 and es-
capes by the rear port 13, which in this posi-
tion registers with the end of the waste-pipe
G. A third movement to the right estab-
lishes a by-pass through the front of the key
between the ports 10* and 12, the filter-cham-
ber A andits upright pipe J beingatthesame
time provided with a drainage connection
through the ports 14 and 13. By turning the
key Q to the left from the filter-to-house po-
sition represented a by-pass and filter and
upright-pipe draining connection is estab-
lished. The key could of course be placed in
other positions with results easily to be seen.

With the two valve apparatus of Figs. 1, 2,
and 3 in the position shown water would
stand in both filters but would not flow to
the house, because it is stopped by the left-
hand apparatus. By turning the key Q of
this apparatus to the left the delivery of dou-
bly-filtered water is commenced. The water
from the pipe C enters the port 13, (right of
I'ig. 3,) ascends the pipe J, descends through
the filter-bed in chamber A, leaves said cham-
ber by passage L, Fig. 2, and escapes by the

.and goes to house by the pipe L.

ports 10% and 10’ into the house-pipe E, which
is in series with the supply-pipeD.. Flowing
through said supply-pipe D and the upright
pipe K this water which has just been filtered
in the chamber A descends through the filter-
bed in chamber B, whereby it is filtered anew
If it is de-
sired to cut out either of the filters, the valve
apparatus thereof can be turned to by-pass,

‘whereupon the water filtered by the other

will go to the house through the pipe ¥. To
wash either filter, the valve apparatus there-
ofismanipulated. Thefilter B can be washed
with water which has been filtered in the
chamber A or with unfiltered water deliv-
ered through the by-pass of the right-hand
valve.

The casings of the valves thus far described

“are shown as cast integral with the bottom

plate S of the filter - chamber. This plate
rests at its edges upon a hollow base T, which
incloses the valve apparatus, leaving the key
Q@ accessible by an opening.
the stems of the keys travel over dials W W'
on the bases to indicate the positions of the
keys. The base T and plate S could be cast
together, but it is considered easier to make
them separate. The manufacture in one
piece with the bottom plate of the valve-cas-
ing with its passages N P and the other ways
is considered advantageous for small filters.
For larger apparatus it is considered better
to make the casings so that they can be se-
cured with appropriate fittings. Iigs.7 and
9 show the passages N and P extended sepa-

rately to the top of the casing, while in Figs.
8 and 10 they come together inside the cas-

ing R. Inall four figures the front and rear
branches of the supply-pipe are keptseparate
to the outside of the casing and can receive
separate pipes, if desired, but they could be
brought together before leaving the casing,
as in Figs. 5 and 13. In the cross-sections,
Figs. 11 and 12, of the apparatus of Figs. 7
and 9 the arrangements of ways in the cas-
ing and ports in the keys are as represented
in the right-hand apparatus of Figs. 2 and 3,
but any other of the arrangements shown
could be used in the separate casings of Figs.
7 and 9 or of Figs. 8 and 10. In Figs. 13, 14,
15, and 16 the extra wash-water ports 15 and
16 of the preceding figures are omitted, all
the wash-water entering by the passage N.
The filter-draining passage P* and port 14 are
contracted in size, for their funection is simply
to drain off the standing water and there
would be no particular purpose in making
them of the same size as the other ports,
although they could be so made. The ports
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15 and 16 could be closed in the other forms
of valve apparatus if they are not desired to

furnish an enlarged supply of wash-water.
In all the apparatus shown the valves for
the various purposes described are found in
a single key. - This is the best arrangement,
but it is evident that any form of key shown
could have the front circle of portsin one key
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and the rearcirclein another key,which could | therefor placed below the filter-chamber and

be connected with the former key, so as to be
operated simultaneously therewith. More-
over, the valves formed in the drawings by
the same circle of ports could be constituted
by connected keys instead of a single key.
The consolidation of the valves in a smaller
number of many-way valves is advantageous,
as 18 also the union of the many-way Valveb
In a single key. As shown in all the figures,
a key Q and its casing R constitute tvwo four-
way valves. The front four-way valve has
its portsand the terminal openingsof its ways
so arranged that one of said ways can be sepa-
rately put into communication with each of
the other three and that two (at least) of these
can be connected with each other. The rear
four-way valve has its ports and the ends of
1ts ways so arranged that two of said ways can
be connected with each other in two positions
of the key and the other two in a third posi-
tion. In this third position, moreover, one
of the first two ways is connected with tho
latter two. Further, in all the apparatus
illustrated except that of Ifigs. 13, 14, 15, and
16 the rear four-way valve has a side passage
with its own ports in addition to the ports
mentioned just above. When this side pas-
sage 1s used, it is not so important to have a
separate communication between a way in
the front four-way valve and more than two
of the other three, since the rear side passage
may be utilized for the like purpose as one of
these connections.

In the front end of the apparatus of the left
of Kigs. 1, 2, and 3 there is a port 10, which
could bedivided intoa numberof single ports,
that extends through the arc covered by three
movements of the key and is sufficient to con-
adjacent ways in the casing, and
also in conjunction therewith there are ports
11 and 12 opposite said port 10, and, fur-
ther, one of the front ways—to wit, the house-
pipe I'—is arranged to be stopped by the solid
portion of the key outside of and next adja-
cent to said port 10. This has a certain ad-
vantage over stopping said house-pipe on
other parts of the key, since then the changes
of the valve may proceed consecutively from
a dead position through the filtering-to-house,
washing, and other posmon& The apparatus
of Figs. 17 and 18 is of the like character.
This feature would not be affected by the sub-
stitution of the rear arrangements of Ifigs. 6
and 23 for those of the left of Figs. 3 and 18,
respectively.

Reference has been made above to the use
of differential key-ports and terminal open-
ings 1n the casing and to the nunsymmetrical
disposition of said terminal openings. Each

of these arrangements has a special value in
securing a maximum size of the wash-water
openings generally with a given style and size
of key.

I claim as my invention or discovery—

1. In combination with a filter, a current-
reversing and drainage valve apparatus |

connected with the top and bottomn thereof,
said apparatus having house, waste, supply
and filter ways and a system of connected
valves or ports whereby in one position of
sald apparatus the current flows in the filter-

| ing direction through the filter to the house-

pipe, and in another position in a reverse di-
rection to the waste-pipe, and in a third po-
sition the filter is cut off from the supply and
house pipes and a communication opened to
the waste-pipe from the bottom of the filter-
chamber and from the upright pipe which
leads to the top of said chamber, substan-
tially as described.

2. In combination with a filter, a current-
reversing and drainage valve apparatus
therefor placed below the filter-chamber and

| connected with the top and bottom thereof,

sald apparatus having house, waste, supply
and filter ways and a system of connected
valves or ports whereby in one position of
sald apparatus the current flows 1n the filter-

ing direction through the filter to the house-

pipe, in another position in the same direc-
tion to the waste-pipe, in a third position in
the reverse direction to the waste-pipe, and in
a fourth position the filter is cut off from the
supply and house pipes and a communication
opened to the waste-pipe from the bottom of
the filter-chamber and from the upright pipe
which leads to the top of said chamber, sub-
stantially as desecribed.

3. In combination with a filter, a Dy-pass

and drainage valve apparatus placed below
the ﬁlter—clmmber and connected with the
top and bottom thereof, said apparatus hav-
ing house, waste, supply and filter ways and
a system of connected valves or ports where-
by the supply can be cut off from the filter
and be connected with the house-pipe while
at the same time the house connection with
the filter is stopped and the bottom of the
filter-chamber and the upright pipe leading
to the top of said chamber are put in com-
munication with the waste-pipe, substantially
as described.

4. In combination with a filter, a current-
reversing by-pass and filter-draining valve
appar Atus placed below the filter- chmnbel
and connected with the bottom thereof, said
apparatus having house, waste, supply and
filter ways and a system of connected valves
or ports whereby the supply can be cut oft
from the filter and connected with the house-
pipe while at thesame time the bottom of the
filter-chamber is put in communication with

a waste-pipe and the current can in other po-

sitionsof said valve apparatus besent through
the filter-chamber in the filtering direction to
the house-pipe, in the filtering direction fo
the waste-pipe, and in the washing direction
to a waste-pipe, substantially as described.
5. In combination with a filter, a current-
reversing by-pass and drainage valve appa-
ratus pla-ced below the ﬁlter-ehamber and
connected with the top and bottom thereof,

70

80

le

95

JOO

105

LIO

115

120

125

130




10

L5

20

30

35

40

594,639 | (2

said apparatus having house, waste, supply
and filter ways and a system of connected
valves or ports whereby the supply can be

cut off from the filter and connected with the

house-pipe while at the same time the bot-
tom of the filter-chamber and the upright
pipe leading from the top of said chamber are
put in communication with the waste-pipe
and the current can in other positions of said
valve apparatus be sent through the filter-
chamber inthefiltering direction to the house-
pipe, and in the washing direction fo the
waste-pipe, substantially as described.

6. In combination with a filter, a current-
reversing by-pass and drainage valve appa-
ratus placed below the filter-chamber and
connected with the top and bottom thereof,
said apparatus having house, waste, supply
and filter ways and a system of connected
valves or ports whereby the supply can be
cut off from the filter and connected with the
house-pipe while at the same time the bottom
of the filter-chamber and the upright pipe
leading from the top of said chamber are put
in communication with the waste-pipe and
the current can in other positions of said
valve apparatus be sent through the filter-
chamberin thefiltering direction to the house-
pipe, in the filtering direction to the waste-
pipe, and in the washing direction to the
waste-pipe, substantially as described. |

7. In combination with a filter, a current-
reversing - valve apparatus provided with
means forletting asubstantially largerstream

pass through the filter in washing than in

filtering, substantially as described. |

8. In combination with a filter, a current-
reversing - valve apparatus provided with
openings at the ends of wash-water ways of

substantially larger section than the ends of

the filtered-water ways and with wash-water
key-ports and filtered-water key-ports to cor-
respond, so that a larger streamn may pass
through the filter in washing than in filtering,
substantially as described. -

9. In combination with a filter, a current-
reversing-valve apparatus provided with dou-

ble wash-water-inlet ways and ports approxi-

00

mating each other in size and a single set of

ways and ports for the waterin filtering, sub-
stantially as described. .

10. In combination with a filter, a current-
reversing-valve apparatus, having two circles
of ports and a wash-water-inlet port in each
circle, substantially as described.

11. In combination with a filter, a current-
reversing-valve apparatus provided with a
system of connected valves or ports whereby
the current can be sent through the filter in
the filtering direction to a house-pipe and in
the washing direction to a waste-pipe and
composed of substantially larger openings for
the flow of the water in said washing direc-
tion, substantially as described. -

12. In combination with a filter, a current-
reversing-valve apparatus, composed of sup-
ply, house, filter and waste ways terminating

in two circles with key-ports to correspond;
arranged to send the current through the fil-
ter in the filtering direction to the house-pipe

and in the washing direction to the waste-
pipe and having wash-water-inlet openingsin

both said circles, substantially as described.

13. In combination with a filter, a current-
reversing drainage and cut-off valve appara-
tus placed below the filter-chamber and con-
nected with the top and bottom thereof, sald
apparatus having house, waste, supply and
filter ways and a system of connected valves

or ports whereby the current can be sent

through the filter in the filtering direction to
the house-pipe, and in the washing direction
to the waste-pipe, and can be cut off from the
filter -chamber and its upright pipe while
these are connected to waste, and can be cub
off from the house-pipe while at the same
time it is cut off from passing through the
filter, substantially as described. o

14. A valveapparatuscomposed of two four-
way valves having their key portions con-
nected for joint operation, one four-way valve
being arranged for putting ome of its four
ways separately in communication with each
of the other three and for connecting two of
these three with each other, and the other
four-way valve being arranged for connecting
two of its ways with each other in two posi-
tions of the valve and for connecting the
other two with each other in a third position,
substantially as described. | .

15. A valveapparatuscomposed of twofour-
way valves having their key portions con-
nected for jointoperation, onefour-way valve
being arranged for putting one of its four
ways separately in communication with each
of the other three and for connecting two of
these three with each other, and the other
four-way valve being arranged for connecting
two of its ways with each other in two posi-

tions of the valve and for connecting one of

said two and the remaining two ways with
one another when in a third position, sub-
stantially as described. -

16. A valveapparatuscomposed of two four-
way valves having their key portions con-
nected for joint operation, one four-way valve
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being arranged for putting one of its four

ways separately in communication with two
of the other three and for connecting two of

these three with each other, and the other

four-way valve beingarranged for connecting
two of its ways with each other in two posi-

tions of the valve and for connecting the

other two with each other in a third position
and being provided with a side passage and
ports in addition, substantially as deseribed.

17. In combination with a filter, a valve ap-
paratus placed below the filter-chamber and
composed of two four-way valves connected
for joint operation and arranged to constitute

filter-draining,by-pass and current-reversing

valves, substantially as described.
18. In combination with a fi ’
paratus placed below the filter-chamber and

Iter, a valve ap-
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composed of two four-way valves connected

for jointoperation and arranged to constitute
filter-draining, cut-off, by-pass and current-
reversing valves, substantially as deseribed.

19. Incombination with a filter, a valve ap-
paratus placed below the filter-chamber and
composed of two four-way valves connected
for joint operation and arranged to constitute
filter-draining, cut-off and current-reversing
valves, substantially as described.

20. In combination with a filter, a valve ap-
paratus. placed below the filter-chamber and
composed of two four-way valves connected
for joint operation and arranged to constitute
current-reversing valves with wash-water-in-
let openings in eaeh of said four-way valves,
substantially as described.

21. Incombination with a filter, a valve ap-
paratus placed below the filter-chamber and
composed of two four-way valves connected
for joint operation and arranged to constitute
filter-draining, by-pass and current-reversing
valveswith wash-water-inlet openingsineach
of said four-way valves, substantially as de-
seribed. ;

22. In combination with a filter, a valve ap-
paratus placed below the filter-chamber and
composed of two four-way valves connected
for joint operation and arranged to constitute
filter-draining, cut-off, and current-reversing

valves with wash-water-inlet openingsin each
of said four-way valves, substantially as de-
seribed.

23. In combination with a filter, a valve ap-
paratus placed below the filter-chamber and
composed of two four-way valves connected
for joint operation and arranged to constitute
filter-draining, by-pass, cut-off and current-
reversing valves with wash-water-inlet open-
ings in each of said four-way valves, substan-
tially as described.

24, Avalve apparatuscomposed, in connec-
tion with another many-way valve, of a four-
way valve having a key-port 10 to connect
acent ways in the casing with each
other, and provided with additional ports as
11 and 12 opening from the same space in the
center of the key and located opposite said
port 10, one of said four ways being arranged
to be stopped, in the proper position of the
valve, by the shell of the key outside of and
next to the said port 10, substantially as de-
scribed.

25. Avalveapparatuscomposed,inconnec-
tion with another many-way valve, of a four-

way valve having openings of different sizes

at the ends of the casing-ways, substantially
as described.

26. A valve apparatus composed, in connec-
tion with another many- way valve, of a four-

way valve having the openings at the ends of
the ways in the casing unsymmetrically dis-
posed, and the le:e}r-ports arranged to put one
of sald casing-ways in separate communica-

tion with each of the other three, substan-
tially as desecribed.
27. A valveapparatuscomposed,inconnec- |

tion with another many-way valve, of a four-

way valve having the openings at the ends of
the ways in the casing unsymmetrically dis-
posed and of different sizes, su bbmntnlly as
described.

28. In combination with a filter, a valve ap-
paratus placed below the
composed of valves which are connected for
joint operation, which have casing-ways ex-
tending from the valves directly to filter, sup-

ply, waste, and house respectively, and which-

have said ways and the corresponding key-

portsarranged toestablish afiltering to house,
| a filtering to waste, a washing, and a filler-
draining position by a succession of move-

ments within an arc of half a cirele, substan-
tially as described.

29. In combination with a filter, a valve ap-
paratus placed below the filter-chamber and
composed of a four-way valve connected for
joint operation with another many-way valve,
and having i1ts key-ports and ways arranged
to estabhsh a filtering to house, a hltermn to
waste, a washing, a by-pass or 2 cut-off or
both, and a ﬁlter draining connection by a
succession of movements within an are of half
a circle, substantially as described.

30. In combination with a filter, a current-

reversing and filter-draining valve apparatus

- placed below the filter EL]ld connected with

the top and bottom thereof, said apparatus
having two sets of key-ports and two sets of
casing-ways, the casing-ways of one set being
connected respectively with both ends of said
chamber and with supply and waste pipes,
and the corresponding key-ports being ar-
ranged in one position of the valve apparatus
to connect both ends of the filter with the
waste-pipe while cutting off the flow of water
to the ilter, substmntuﬂly as described.

51. In combination with a filter, a by-pass,
filter-draining and current-reversing valve
apparatus having two sets of key-ports and

ilter-chamber and
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casing-ways, arranged in one position of said

valve apparatustoestablish a by-passthrough
ports and ways of one set and a filter-drain-
ing connection with the bottom of the filter
through ports and ways of the second set,
substantially as deseribed. a

32. In combination with a filter, a by-pass,
filter-draining and current-reversing valve
apparatus having two sets of key-ports and
casing-ways, arranged in one position of said
valve apparatustoestablish a by-passthrough
ports and ways of one set and a drainage con-
nection through ways and ports of the second
set for both the filter-chamber and the upright
pipe leading to the top thereof, substantially
as described.

33. A valve having in its key a central
chamber open at one end and ports, as 13 and

14, opening from said chamber at the periph-

ery thereof, and also provided with a side
passage, between other ports as 15 and 16,
and with an end pipe as K, and casing ways
or passages as I D H, terminating in the cir-
cle of the peripherical ports, the side passago
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- being adépted t0 coﬁneCt two of the 1ast-_-meﬁ-
tioned casing ways or passages which are not
directly opposite to the exclusion of the third

- four-way valves connected for joint opera-
tion, one of which valves has.a central cham-.
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way or passage, and the first-mentioned ports
being located at opposite points as well as at
an intermediate point, substantially as de-
scribed. |

34. A valve apparatus 'compo'sed, of two

ber open to a pipe, as K, and provided with
peripherical ports, as 13 and 14, at opposite

points and also at an intermediate point for

- registering with the casing ways or passages,

20

as P D H, while the other of said valves has |
a central chamber provided with peripherical

ports at opposite points and also at interme-
diate points for registering with the casing
ways or passages, as N D H F, substantially
as described. S

35. A valve apparatus composed of two

four-way valves connected for joint opera-
tion, one of which valves has a side passage
between ports, as 15 and 16, in addition to a
central chamber open to a pipe, as K, and 1s

provided with peripherical ports, as 13 and
14, at opposite points and also at an inter-

mediate point for registering with the cas-

ing ways or passages, as P D H, while the

other of said valves has a central chamber
provided with peripherical ports at opposite
points and also at intermediate points for

as N D H F, substantially as described.

In testimony whereof I affix my signature

in presence of two witnesses. -
- JOSEPH T. MANNING.
Witnesses: = - | |
BERTHA S. DANA,
WALTER W. H. ROBINSON, Jr.
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