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UNITED STATES

WERNER NEUMANN, OF REPPEN, GERMANY.

FILTER APPARATUS. "

Application filed June 3,

This invention relates in general to filter
apparatus and more particularly to a pres-
sure-operated automatic device for control-
ling an intermittent circulation of filter ma-
such as natural or artificial zeolite.

The object of the invention is to provide a
simple and reliable device which causes the
filtering material in a filter to be continu-
ously and automatically eleaned or regener-
ated so as to obviate the necessity of cleaning
or-regenerating the filtering material by
The novel apparatus
thus constitutes a device which dispenses
with the irksome work of frequently attend-
ing t6 the filter. : ‘

The agency which operates the automatic

controlling device is'the pressure of the water

that passes through the filter itself.

The invention is illustrated in the drawing
in which B . S

Fig. 1 is a vertical middle section of the
top of a filter with the automatic circulation
controlling device arranged on the top there-
of. In this figure the operating parts are
shown in the position in which liquid is

“tapped from a piston cylinder in the device.
- Fig. 2 is a similar section in which the
working parts of the controlling device are
shown 1in the position in which liquid is'sent
from a filter material collecting chamber into
the piston cylinder. ‘

Fig. 3is a top view of the pressure-operated
automatic controlling device.

Fig. 4 is a verticalsection of the valve and
piston portion of the controlling device and
a side view of the piston operated valve con-
trolling mechanism, which is swung back on
its pivot so as to give access to the piston and
the sliding valve member from the top.

Fig. 5 is a side view of the sliding member
of the valve and .

Fig. 6 is a cross section on the line a—b of
Fig. 5. ,

Figs. 7 and 8 are a top view and sectional
side elevation respectively of the valve con-
trolling lever. .

Figs. 9 and 10 are a top view and sectional

ide elevation respectively of the valve shift-
ing lever. . :

Figs. 11 and 12 are a top view and sec-
tional side elevation respectively of the valve
controlling lever and valve ‘shifting lever
when assembled. S :

Figs. 13 and 14 are a top view and sectional
side elevation respectively of -the pivoted
base of the valve operating mechanism.

1925. Serial No. 34,675.

Figs. 15.and 16 are a top view and sectional
side elevation respectively of a locking mem-
ber for locking the valve shifting lever.

Figs. 17 and 18 are a top view and sectional
side elevation respectively of another lock-
ing member for locking the valve shifting

lever..
In the drawing all parts not required for
the comprehension of- the invention are.

omitted so that only the u per portion of the
filter 1 per se is shown. Attached to the top
of the filter is a ring 2 which supports the

flange 3 of a chamber 4 designed to collect

filtering material that enters from a pipe 5

- and through a passage 6 formed in the cham.

ber 4. A valve composed of a conical rubber
member 8 is provided which is closed during
the period in which filtering material col-
lects in the chamber 7 and opened when the
filtering material is allowed fo pass from the
chamber 7 into a chamber 9 through which
the filtering material passes back into the in.
terior 10 of the filter 1. The valve 8 has a
stem 11 guided in a vertical hole in a boss 12
formed on a cup 13 that is integral with the
collecting chamber 4. Suspended in the cup
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13 of the collecting chamber 7 is a linkage

comprising two depending arms 14 and 15,
which swing on pivots 16 and 17 at their top
ends, and four links 18, 19, 20, 21. The links
18, 19 form a top pair of links whose indi-
vidual members are interconnected by a pivot
22 which also connects them to a vertical
thrust rod 23 adapted to slide.up and down
in a fertical hole in a boss 24 formed on the
bottom side of a plate 25. The top end 26
of the thrust rod 23 abuts upon the bottom
end 27 of a sliding valve member 28. The
sliding valve member 28 is adapted to move
up and down in a bushing 29 and has a trans-
verse slot at its bottom end 27 through which
the liquid passes-into a central passage 30.
Near or at the top of the central passage 30
Is a transverse passage 31 which, as shown
in Fig. 2, registers with a lateral opening .32
when the sliding member )
position. The siding member 28 has another
transverse passage 33 whech registers with
openings 34, 85 in the sleeve or bushing 29
when the sliding member: 28 is in its bottom
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28 is in its bottom |

105

position and then establishes a connection - .
between a cylinder chamber 36 and a cock 37 -

to allow liquid to flow out from the said
chamber 36. N '

member 28 is moved to its bottom position it

o110
As shown in Fig. 2, when the sliding valve.
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pushes down the thrust rod 28 and this rod,

by pushing down the pivot 22, stretches the
pair of lings 18, 19 so as to move the pivots
87, 38 further apart and to also stretch the
lower pair of links 20, 21.. By this means
the pivot 89 is raised and the valve 8 is pulled
upwards by its stem 11 to close the passage 40
between t
chamber 9 that opens into the main chamber
10 of the filter. After the passage 40 has been
thus closed the pressure of the liquid in cham-
ber 9 will assist in urging the valve 8 upward,
because the pressure in chamber 9 will then
Ee s17ightly higher than the pressure in cham-
er7. -

The parts forming the mechanism by
which the sliding valve member 28 ig auto-
matically moved up-and down are assembled

Figs. 1, 2 and 3 this mechanism is shown In
its operative position. In Fig. 4 it is swung
around on its pivot 41 so as to give free access
to the piston in the cylinder 36 and to the slid-
ing valve member 28. -

The parts of said valve operating mecha-
nism, excepting its springs 45 and 66, are
shown by themselves in Figs. 7 to 16. The
base of this mechanism, as shown in Figs 13,
14, has knife edges 43 onto which the recessed
edges of ‘the valve shifting lever 42 fit as
shown in Figs. 1,2 and 4. This valve shift-
ing lever has two lateral arms 70,71 and a
cross piece 63. The controlling lever 46,
Figs. 7, 8, that controls the valve shifting
lever 42, is adapted to be swung on the pivot
47 fixed in the left end of the base, Figs. 13,
14, which can be swung on its hinge 41. The

relative positions of the valve shifting lever

49 and the controlling lever 46 when assem- ‘

bled are shown in Figs. 11 and 12. The con-

trolling lever has two lateral arms 78,79 con-
nected by a beam 64 on which is formed a dog-
69 that cooperates with a locking member 67

that is shown by itself in Figs. 15 and 16. In
Figs. 17, 18 is shown another locking member
that cooperates as hereinafter described with
the edge 62 of the cross beam 63 of the valve
shifting member Figs. 9 and 10. In Figs.
1 and © it will be seen that the pivot edges
of the controlling lever 46 and of the locking
members 61, 67 are journalled on the shaft
or pivot 47 that is fixed in the left end of the
base Figs. 13, 14, so that when the ‘hinged
base is swung back on its hinge 41 (Fig. 4y
the controlling lever 46, the valve shifting

lever 42 and the locking members 61 and 67

are carried with the base into:the position
shown in Fig. 4 so as to expose the cylinder
36 and the piston therein for inspection and
repairs. Attached to the free end of the valve
shifting lever 42, which swings on the knife
edge 43, is a spring 45 whose other end is at-
tached to the controlling lever 46 that is
adapted to swing around the pivot 47.

Tt will be seen that in the position of the

e collecting chamber 7 and the.
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parts shown in Fig. 1 the spring 45 exerts a
pull on the left hand end of the pivoted valve-
shifting lever or arm 42 which is directed to-
wards the bottom side of the pivot or knife
edge 43 on the hinged base. The right hand
end of the pivoted controlling lever or arm
46, as will be presently more fully deseribed,

“can be swung upwards avound its pivot 47

o as to swing the right hand end of the
spring 45 to the top side of the knife edge or
pivot 43 of the hinged base. The spring 45
will then tend to swing the left hand end of
the arm 42 upwards. The left hand end of
the arm 42 is attached by a fork on its cross-
piece 63, as will be presently more fully de-
scribed, to the sliding valve member 28 and
tends to move this member upwards when
the spring 45 is in the position shown in Fig.
9. When the spring 45 is in the position
shown in Fig. 1 the left hand end of the arm
49 tends to move the sliding valve member 28
downwards.

The controlling lever or arm 46 is swung
upwards by the piston in the cylinder 36.
This piston comprises a guiding stem 50, a
leather diaphragm 51 and an upwardly ex-
tending projection 52 which abuts against a
downwardly extending projection 53 attached
to the arm 46. When the operating parts of
the apparatus are in the position shown in
Tig. 2, water mixed with filtering material
flows from the pipe 5 through passage 6 into
the collecting chantber 7 and thence water
alone flows in the direction indicated by the
arrows through passages 54, 55 into a cham-
ber 56, thence through the transyerse slot 27
at the bottom of the sliding valve member,
through the central
passage 31, opening 32 in the sleeve 29 into
the cylinder 36. The pressure of the water
in the cylinder chamber 36 raises the piston
and thus swings the arm 46 upwards into the
position shown in Fig. 2. The spring 45 is
prevented from pulling the left hand end of
the arm 42 upwards until its right hand end
has been swung a certain distance beyond the
top of the pivot 41. This is effected by means
of the locking member or detent consisting
of two arms 60, 61 that swings around the
pivot 47. The bottom end of the arm 60 is
adapted to engage with the right hand edge
62 (see Fig. 9) of the cross-piece 63 that forms
a, part of, or is attached to, the valve-shifting
lever or arm 42, as will be more fully described
hereinafter. The arm 61 of the locking mem-
ber is swung upwards by the transverse bar
64 of the controlling lever or arm 46. Thus
when the arm 46 has been swung up through
a certain angle the
of the locking member will be swung 2 certain
distance towards the right so as to allow the
edge 62 of the bar 63 of the arm 42 to move
upwards. The spring 45 whose right hand
end has been moved 1nto a certain position
above the knife edge 48 of the arm 42 will
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len this arm upwards and raise the
sliding valve member 28 into the position
shown In Fig. 1 in'which liquid passes from
the cylinder 36 through the transverse passage
33 and the cock 87 into the funnel 65 or any
other contrivance for conducting off the used
water. A spring 66 which is attached to the
right hand end of the controlling lever 46 and
which was stretched during -the upward
swinging motion of this lever or arm exerts
a’'downward pull so that the projection 53
connected to the arm 46 now urges the piston
in the cylinder 86 downwards and presses the
water in the cylinder out through the passage
33 and the cock 37, The speed of flow of the
water from the cylinder 36 through the pas-
sage.33 can be regulated by opening the
cock 87’. When a certain quantity of water

then swinp

the piston will again reach its bottom posi-
tion in which the pivoted controlling lever
or drm 46 swings the right hand end of the
spring 45 a certain distance below the pivot
43 of the arm 42. The spring 45 is prevented
from pulling the arm 42 downwards until

the right hand end of the arm 46 and hence

the spring 45 reaches a certain position be-
the knife edge pivot 43, This is effected
by means of a second locking member or de-
tent 67 whose left hand end (see F ig. 15) is
hook-shaped and embraces the left hand edge
of the cross-piece 63 of the valve-shifting
lever 42. The second locking member or de-
tent 67 also swings around the pivot 47 as
described and has an arm 68 adapted to be
engaged by the dog or projection 69 integral
with the transverse bar 64 of the controlling
lever 46, When this lever is swung down:
sufficiently the projection 69 will have swung
the arm 68 of the detent 67 into a position in
which the hook of the detent 67 releases the
left hand end or cross-piece 63 of the valve
shiftinglever42so that the latter can be swung
downwards by the spring 45. The left hand
end of the lever 42 in moving downwards
pushes the sliding valve member 28 down into
the position shown in Fig. 2 in which water
passes from the collecting chamber 7 into the
cylinder 36 and the cylinder is cut off from
the cock 87”. o

In the period in which water passes out
from the cylinder 36 through the cock 37” the
cylinder is cut off from the collecting cham-
ber and the vilve 8 is opened to allow flter-
ing material which has collected in this cham-
ber to pass into the chamber 9 and thence into

. the main chamber 10 of the filter. “In the

period in which the cylinder 36 is cut off from

- the cock 37 and is connected through the pas-

6¢

sages 82, 31, 30, 27, 54, 55 with the collect-
ing chamber 7 the valve 8 is closed due to the

pairs of links 18, 19 and 20, 21 being stretched, f

by the downward thrust of the thrust mem-
ber 23. Immediately the valve 8 is closed a
difference of presgure is established between

¢ .

-embrace the two flat sides

3

the filter chamber 9 and the collecting cham-
ber 7, the pressure in the chamber 9 being
higher than that in the chamber 7 so that the
pressure of the water in the chamber 9 ex-
erts an additional closing effect on the valve 8.

As shown in Fig, 3 the pivoted valve shift-
ing lever or arm 49 comprises a fork consist-
Ing of two prongs 72, 73 which project out-
wards to the right from the cross piece 63 and
74,75 (see ig. 6)
of the sliding valve member 28 which is pro-
vided at the top with a washer 76 secured by
a screw 77, Furthermore the lever 49 s op-
erated by two springs 43, 45’, as shown in
TFig. 3. '

When the hinged unit that comprises the

70

- 86

valve operating mechanism is to be swung

back into the position shown in Fig. 4 the
valve-shifting lever or arm 42 is locked
against movement relatively to the other
parts of the hinged unit Dy any suitable’
means, for example by a screw 80 which locks
the detent 67 in a position in which is ren-
ders the arm 42 immovable around its knife .
edged pivot 43, .

90

While the invention has Leen described -

hereinabove 2s applied to devices for regen-
erating filtering material in a filter, it is ob-
vious that the invention may be put to other
uses, for example, as a water softener in
which case the interior 10 of the chamber 1
will contain the water to be softened and the
pipe 5 will lead to a source of material suit-
able for softening water. The periods of
operation of the valve 8 may be controlled
as above described and can be regulated by
the degree of opening of valve 37. The fur-

" ther operation of the device is similar to that

already described for its use is a regenerator
and further description thereof is not be-

dieved necessary.

I claim: '

1. In combination with a filter, a control-
ling device comprising a valve for tapping
liquid from the filter, a pivoted arm with a
valve operating end attached to said valve, a
second pivoted arm whose swinging portion
extends towards the pivot of the first arm, a
cylinder which receives liquid from said fil-
ter, a'piston in said cylinder for rocking said
second arm in response to the pressure of said
liquid, a spring that interconnects the free
ends of said arms and swings the valve op-
erating.end of said first pivoted arm when
the freaend of the second arm has been swuno
through a certain angle by said piston, an
means for returning the second arm and said
piston to their initial positions.

2..In combination with a filter, a control-
ling device comprising a valve for tapping
I'quid from the filter. a valve-shifting lever
or operating said valve, a controlling lever,
a cylinder which receives liquid through said
valve from said filter, a piston in said cylinder
for rocking said controlling lever in response
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to the pressure of said liquid, a spring that

interconnects the free end of the valve-shift-

ing lever with the free end of said controlling

lever and swings the valve-shifting lever to
5 operzte the valve when the free end of the
controlling lever has been rocked through a
certain angle by said piston, and a spring for
returning the controlling lever and said pis-
{on to their initial positions. .

3. In a filter, a filtering chamber, a collect-
ing chamber for collecting filtering material,
a conduit for conducting filtering material
into the collecting chamber, a passage from
the collecting chamber to the filtering cham-
15 ber, a valve for controlling said passage, a
sliding valve for tapping liquid from the col-
lecting chamber, and a suspended linkage in
the collecting chamber for operating said
valve in response to movements of the sliding
20 valve. '

4. In combination with a ﬁl.fexj; a.cham-

ber for collecting filtering material; a con-
duit for conducting filtering material into
said chamber; a valve for controlling a pas-
95 sage between said chamber and the filter
chamber; a sliding valve for tapping liquid
from the collecting chamber and a suspend-
ed linkage in the collecting chamber com-
prising two depending arms with pivoted top
;30 ends and two interconnected pairs of links
connected at their points of interconnection
to said depending arms, and a member for
stretching said pairs of links when the tap-
ping valve is moved into its non-tapping posi-
35 tion and thereby closing said controlling
valve. . _

5. In combination with a filter; a chamber
for collecting filtering material, a conduit for
conducting )

tering material into said cham-

40 ber, a valve for controlling a passage between
caid chamber and the interior of the filter, a
sliding valve for tapping liquid from the col-
lecting chamber, 2 valve-shifting lever for
operating said piston valve, a controlling
45 lever, 2 cylinder which receives liquid from
" the collecting chamber through said sliding

- valve, a piston in said cylinder for rocking
" said controlling lever in response to the pres-

cure. of said liquid, a_spring that intercon-

50 nects the free ends of said valve-shifting le-

_ver with the free ends of said controlling
lever and swings the valve-shifting lever to
operate the piston valve when the free end

f the controlling lever has been rocked

- 55 through a bertain angle by said pisten, a

spring for returning said arm and piston to
their initial positions, and 2 suspended link-
age in the collecting chamber for operating
snid controlling valve in response to move-
60 ments of the sliding tapping valve.
6. In combinationwith a filter,a controlling
device comprising a valve for tapping liquid
from the filter, a valve-shifting lever for op-
erating said valve, 2 controlling lever, a cyl-
65 inder which receives liquid through said

ver, a cylinder which

pressure of said liquid,

‘valve in response

1,708,704

valve from said filter and is placed between -

the pivot of said valve-shifting lever and the
pivot of said controlling lever, a piston in

‘said cylinder for rocking said controlling le-’

ver in response to the pressure of said liquid,
a spring that interconnects the free end of
said valve-shifting lever with the free end of
<aid controlling lever and swings the valve-
shifting lever to operate the valve when the
freo end of the controlling lever has been
rocked through a certain angle by said piston,
and a spring for returning the controlling le-
ver and said piston to their initial positions.

7. In combination with a filter, a control-
ling device comprising a valve for tapping
liquid from the filter, a pivoted arm with a
valve operating end attached to said valve, a
second pivoted arm whose swinging portion
extends towards the pivot of the first arm, a
cylinder which receives liquid from said filter
and is placed between the pivots of said arms,
a, piston in said cylinder for rocking said sec-
ond arm in response to the pressure of said

liquid, a spring that interconnects the free -

ends of said arms and swings the valve oper-
ating end of said first pivoted arm when the
free end of the second arm has been swung
through a certain angle by said piston, and
means for returning the second arm and said
piston t0 their initial positions. '

‘8. In combination with a filter, a chamber
for collecting filtering material, 2 conduit for

conducting filtering material into said cham-

“ber, a valve for controlling a passage between

said chamber and the interior of the filter, a
sliding valve for tapping liquid from the col-
lecting chamber, a valve-shifting lever for
operating said piston valve, a controlling le-

collecting chamber through said sliding valve
and is placed between the pivot of the valve-
shifting lever and the pivot of said control-
ling lever, a piston in said cylinder for rock-
ing said controlling lever, in response to the
a spring that intercon-
nects the free end of said valve-shifting lever
with the free end of said controlling lever and
swings the valve-shifting lever to operate the
piston valve when the free end of the con-
trolling lever has been rocked through a cer-
tain angle by said piston, spring for return-
irig said arm and piston to their initial posi-
tions, and a suspended linkage in the collect-
ing chamber for operating said controlling
to movements of the sliding
tapping valve.

9. In combination with a filter; a chamber

for collecting: filtering material; a conduit

for conducting filtering material in said
chamber; a valve for controlling a passage
between said chamber and the interior of the
filter ; a sliding valve for tapping liquid from
the collecting chamber; a valve-shifting lever
for operating said sliding valve; a controlling '
lever; a cylinder
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the collecting chamber through said sliding
valve; a piston in said cylinder for raocking
said controlling lever in response to the pres-
sure_of said liquid; a spring that intercon-
nects the free end of said valve-shifting lever
with the free end of said controlling lever and
swings the valve-shifting lever to operate the
sliding valve when the free end of the con-
trolling lever has been rocked through a cer-
tain angle by said piston; a spring for re-

turning said controlling lever and piston to.

their initial positions; and a suspended link-
age in the collecting chamber comprising two
depending arms with pivoted top ends and
two interconnected pairs of links connected
at their points of interconnection to said de-
pending arms, and a member for stretching
said pairs of links when the tapping valve is
moved into its non-tapping position and thus
closing said controlling valve. :

10. In combination with a filter, a collect-
ing chamber for collecting filtering material
from the filter, a controlling valve for allow-
ing filtering material to pass from said cham-
ber into the filter, a tapping valve for tapping
lLiquid from the said chamber, a valve-shift-
ing lever with a free end connected to the tap-
ping valve, a spring for exerting a pull on
said free end towards the one or the other side
of the pivot of the said arm so as to swing the

valve-shifting lever to the one or other side of

its pivot and move the tapping valve into its
tapping or non-tapping position, a control-
ling lever for changing the direction of pull

of said spring, a pistoncontrolled by said

liquid for swinging the controlling lever into
the position in which it causes said spring to

- urge the tapping valve into its tapping posi-

40

45

tion, and a second spring for returning said
second pivoted arm, first spring and piston to
their normal positions whereby the first
spring is caused to return the tapping valve to
its non-tapping position in which it allows
liquid to pass from said collecting chamber
into said piston cylinder. :

11. In combination with & filter, a collect-

- ing chamber for collecting filtering material

50

from the filter, a controlling valve for allow-
ing filtering material to pass from said cham-
ber into the filter, a tapping valve for tap-
ping liquid from said chamber, a valve-shift-

- Ing lever with a free end connected to the tap-

ping valve, a spring for exerting a pull on
said free end towards the one or other side of

55¢the pivot of the said arm so as to swing the

60

valve-shifting lever to the one or other side of
its pivot and move the tapping valve into
its tapping or non-tapping position, a’ con-
trolling lever for changing the direction of
pull of said spring, a piston controlled by said
liquid for swinging the controlling lever into
the position in which it causes said spring to

. urge the tapping valve into its tapping po-

o5

sition; a second spring for returning said con-
trolling lever, first spring and piston to their

5

normal positions whereby the first spring

A

is caused to return the tapping valve to.its -

‘non-tapping position in which it allows liquid
to pass from said collecting chamber into said

‘piston cylinder,.a first locking member for

locking the valve-shifting lever until its oper-
ating spring is swung a certain distance be-
yond the pivot of the valve shifting lever, and

a second locking member for locking the valve -

shifting lever until its operating spring is
swung a certain distance in the opposite direc-
tion beyond the pivot of the valve-shifting
lever. ‘ » )

12. In combination with a filter, a collect-
ing chamber for collecting filtering material
from the filter,
ing filtering material to pass from said cham-
ber into the filter, a tapping valve for tapping
liquid from said chamber, a valve-shi ting
lever with a free end connected to the tapping
valve, a spring for exerting a pull on said free
end towards the one or dther side of the pivot
of the said arm so as to swing the valve-
shifting lever to the one or other side of its
pivot and move the tapping valve into its
tapping or non-tapping position, a control-
ling lever for changing the direction of pull of
said spring, a piston controlled by said liquid
for swinging the controlling lever into the
position in which it causes said spring to urge
the tapping valve into its tapping position, &
second spring for returning said controlling
lever, first spring and piston to their normal
positions whereby the first spring is caused to
return the tapping valve to its non-tapping
position in which it allows liquid to pass from
said collecting. chamber into said piston cyl-
inder, and a suspended linkage in the collect-
ing chamber for operating said controlling

'valve in response to movements of the tap-

ping valve, ,

13. In combination with a filter; a collect-
ing chamber for collecting filtering material
from the filter; a controlling valve for al-
lowing filtéring material to pass from said
chamber into tﬁ
tapping liguid from said chamber; a valve-
shifting lever with a free end connected to the

-tapping valve; a spring for exerting a pull

on said free end towards the one or other side
of the pivot: of said valve-shifting lever so

-as to swing it to the one or other side of its

pivot and move the tapping valve into its
tapping or non-tapping position; a control-

ling lever for changing the direction of pull-

of said spring; a piston controlled by said
liquid for swinging the controlling lever into
the position in which it causes said spring to
urge the tapping valve into its tapping posi-
tion; a second spring for returning said con-
trolling lever, first spring and piston to their
normal positions whereby the first spring is
caused to return the tapping valve to its non-
tapping position in which it allows 1iquid.to
pass from said collecting chamber into said

a controlling valve for allow-"

e filter; a tapping valve for
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)

piston cylinder; and a suspended linkage in positions whereby the first spring 1s caused to

the collecting chamber ‘comprising two de- return the tapping valve into its non-tapping

pending arms with pivoted top ends and two position in which it allows liquid to pass from
interconnected pairs of links connected at said collecting chamber into said piston cyl-

5 their points of interconnection to the said inder;a first Tocking member for locking the 4
depending arms, and a member- for stretching valve-shifting lever until its operating spring

- said pairs of links when the tapping valve 1s is swung a certain distance beyond the pivot
moved into its non-tapping osition and thus of the valve shifting lever; a second locking
closing said controlling valve. - member for locking the valve-shifting lever

10 - 14. In combination with a filter, a collect- until its operating spring is swung a certain ;5
ing chamber for collecting filtering material distance in the opposite direction beyond the
from the filter, a controlling valve Tor allow- pivot of the valve-shifting lever; and a sus-
ing filtering material to pass from said cham- pended linkage in the collecting chamber
ber into the filter, a tapping valve for tapping comprising two depending arms with pivoted

16 liquid from said chamber, a_valve-shifting top ends and two interconnecting pairs of g,
Jever with a free end connected to the tapping links connected at their points of interconnec-
valve, a spring for exerting a pull on said free tion with the said depending arms, and a
end towards the one or other side of the pivot member for stretching said pairs of links

. of said valve-shifting lever so as to swing when the tapping valve is moved into its non-

20 it to the one or other side of its pivot and, tapping position and thus closing said con- g5
move the tapping valve into its tapping or trolling valve. = .
non-tapping position, a controlling lever for  16. Tn combination with a filter, a collect-
changing the direction of pull of said spring, Ing .ghamber at the top of the filter for col-

a piston controlled by said liquid for swing- lecting filtering material, a vertically mov-

25 ing the controlling lever into the position in glble controlling valve for closing and open- g
*which it causes said spring to urge the tap- 1ng a passage between the collecting chamber
ping valve into its tapping position, a second and the interior of the filter, a vertically
‘spring for returning said controlling lever, movable tapping valve for tapping liquid
first spring and piston to their normal posi- from the collecting chamber, a pivoted arm

30 tions whereby the first spring is caused to for moving the tapping valve into its tapping g5
return the tapping valve into its non-tapping position, a piston for moving the pivoted arm
position in. which it allows liquid to pass 1nTesponse to pressure in the filter, and means
from said collecting chamber into the caid for transferring movement from the tapping
piston cylinder, a first locking member for valve to said controlling valve. '

35 locking the valve-shifting lever until its op-  17. In combination with a filter, a collect- 190
erating spring is swung a certain distance ing chamber at the top of the filter for col-
beyond the pivot of the valve-shifting lever, lecting filtering material, a_vertically mov-

a second locking member for locking the able controlling valve for closing and open-
valve-shifting lever until its operating spring ing a passage between the collecting chamber -

40 is swung a certain distance in the opposite - and the interior of the filter, a vertically mov- 105
direction beyond the pivot of the valve-shift- able tapping valve for tapping liquid from
ing lever, and a suspended linkage in the col- the collecting chamber, a pivoted arm for con-
lecting chamber for operating said control- trolling the tappin valve, a piston for con- -
ling valve in response to movements of the trolling the pivoted arm, and members for

'45 tapping valve. - ‘transferring movement from the tapping 110
15. In combination with a filter; a collect- valve to said controlling valve.
ing chamber for collecting filtering materinl  18. In combination with a filter, a collect-
from the filter; 2 controlling valve for allow- ing chamber at the top of the filter for col-
_ ing filtering material to pass from said cham- lecting filtering material, a vertically mov-

50 ber into the filter, 2 tapping valve for tap- able controlling valve for closing and opening 115
ping liquid from said chamber ; a valve-shift- a passage between the collecting chamber and
mg lever with a free end connected to the the interior of the filter, a vertically movable
tapping valve; a spring for exerting a pull tapping valve for tapping liquid. from the
on said free end towards the one or other side collecting chamber, and two pairs of pivot-

55 of the pivot of said valve-shifting lever so as ally interconnected links in the controlling 120
to swing it to the one or other side of its pivot chamber - for closing the controlling valve
and move the tapping valve into its tapping ‘when the tapping valve is moved into its non-
or.non-tapping position; a controlling lever tapping position. : :
for_changing the direction of pull of said  19. In combination with a filter, a collect-

60 spring; a piston controlled by said liquid for ing chamber at the top of the filter for col- 125
swinging the controlling lever into the posi+ lecting filtering material, a vertically mov-

* tion.in which it causes said spring to urge the able controlling valve for closing and open-
tapping valve into its tapping position; a sec- ing a passage between the collecting chamber
ond spring for returning said valve-shifting and the interior of the filter, a vertically mov-

65 lever, first spring and piston to their normai able tapping valve for tapping liquid from 130



~ ing chamber at

10

_from the collecting chamber,

1,708,704

the collecting chamber, and two pairs of piv-
otally interconnected links in the collecting
chamber for raising the ‘controlling valve
into its closing position when the tapping
valve descends 1nto its non-tapping position.

20. In combination with a filter, a collect-
the top of the filter for col-
lecting filtering material, a vertically mov-
able controlling valve for closing and open-
ing a passage between the collecting chamber
and the inferior of the filter, a vertically
movable tapping valve for tapping liquid
mechanical

“members for closing the controlling valve

15

25

30

35

when the tapping valve is moved into its non-
tapping position, a valve-shifting lever with
a valve operating end attached to said tap-
ping valve, a controlling lever whose swing-
Ing portion extends towards the pivot of the
valve-shifting lever, a cylinder which receives
lLiquid from said filter, a piston in said cyl-
inder for rocking said controlling lever in
response to the pressure of said liquid, a
spring that interconnects the free ends of said
levers and swings-the valve operating end of
said valve-shifting lever upwards when the
free end of the controlling lever has been
swung upwards through a certain angle by
said piston, and a spring for returning the
controlling lever and said piston to their
initial positions.

21. In combination with a filter, a collect-

ing chamber at the top of the filter for collect-

ing filtering material, a-vertically movable
controlling valve for closing and opening a
passage between the collecting chamber and

* the interior of the filter, a vertically movable

40

tapping valve for tapping Liquid from the
collecting chamber, a pivoted arm for mov-
ing the tapping valve into its tapping posi-
tion, a spring connected to the pivoted arm,

- & piston for changing the direction of the

force exerted by said- spring in response to

. Pressure in the filter, and means for trans-

45

- 50

ferring movement from the tapping valve to
the controlling valve.

22. In combination with a filter, a control-
ling device comprising a valve for tapping
liquid from the filter, a valve-shifting lever
with a-valve operating end attached to said
valve, a controlling lever whose swinging

7

portion éxtends towards the pivot of the
valve-shifting lever, a cylinder which receives
liquid from said filter, a piston in said cylin-
der for rocking said controlling lever in re-
sponse to the pressure of said liquid, a spring
that interconnects the free ends of said levers
and swings the valve operating end of said
valve-shifting lever when the free end of the
controlling lever has been swung through a
certain angle by said piston, means for re-
turning the controlling lever and said piston
to their initial positions, and a means for
varying the speed of flow of liquid through
the tapping valve when it is in its tapping
position,

b5

60
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23. In combination with a filter; a tapping

valve for tapping liquid from the filter ; a pis-
ton controlled by the pressure of said liquid;
and a hinged unit which constitutes a tapping
valve controlling mechanism and comprises a
valve-shifting
end adapted to be attached to the tapping
valve, a controlling lever whose swinging
portion extends towards the pivot of the
valve-shifting- lever and which cooperates
with said piston, and a spring that intercon-
nects the free ends of the said levers and
swings the valve operating end of said valve-
shifting lever when the free end of the con-
trolling lever has been swung through a cer-
tain angle by said piston.

24. In combination with a liquid-container,
a tapping apparatus comprising a valve for
tapping liquid from the container, a pivoted
arm with a valve operating end attached to
said valve, a second pivoted arm whose swing-
ing portion extends towards a pivot of the
first arm, a cylinder which receives liquid
from said container, a piston in said cylinder
for rocking said second arm in response to the
pressure of said liquid, a spring that inter-
connects the free ends of said arms and swings
the valve operating end of said first pivoted
arm when the free end of the second arm has
been swung through a certain angle by said
piston, and means for returning the second
arm and said piston to their initial positions.

In testimony whereof I have affixed my sig-
nature. .

WERNER NEUMANN,

lever with a_ valve operating .
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