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1.

3.Claims, «:: (Cl. 137-—144) - ;

This invention relates  to:a valve-arrangement:.
for ‘an ‘overflow' system forimaintaining a :tank

under-a: constant predetermined: liqiior leveli::

In many-industrial-operations it is desirable:to -

maintain thelquor-in‘a {ank'at''s constant pre<- -

determined level, this problém'being'encountered,

for'example,-in the operation:of continuous:ro~-:.
tary 'drum -and disc- filters: - Filtefs of this type:
generally include a filter element: arranged-to ro=- -

tate ‘within g body ‘of.liquor contained in s flter
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tank. Since the formation of the cake on a filter i

elerent’ depenids'to'some extent on:the hydraulic

head-in +the’ filter tank; it is ‘essential ‘that-the:

lignor:in-the-tank 'be maintained ‘at-a ‘constant:

and predeterminedevel.~ Ordinarily therequired:
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levelis maintained-by simply-providing-the filter: -
tank with an'cverfliow outlet-and a'conduit by
whien the'overflow is returned 6 the'supply tank: .
or "to’some -previous-point’ in-the'system: THig, -

however;-is-‘objéctiongble for the reason-that.in:

mestcages” the liguor being:filtered: ‘éontains-'a
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high'percentage: ef-s0lifls, ‘and:since-the desired: -
and-constant:level in the filteritank is maintained:

by +simply ‘pérmitting the liquor to' overflow by

gravity,; the overfiow conduit-freguently becomes

clogged;:+ <. :
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In' general-then;:the- object ofthis”invention:
is theprovision-of an-overflow system wherein the:
supply of liguor is delivered: -underpressure -

through ‘a :continuously- operating :constant dis-
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placement: pump; ‘either to:the*tank which+is o
be kept atin predetermined-level or-to thé supply
tank-in-the:-event-that-the'level in-the *former:"

tank-is-at-or above-the Lrequ-ire‘d ‘predetermined

level:
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A further object of the"invention is'the pro-
visior: of -a diaphragm valve arranged'to-establish’

communication;through-a constant-displacement

pump; -between the”outlet ‘of ‘g supply tankand--"

a processing-tank, ‘or to-establish’ communics-:4g

tionbetween the outlet- of“the ‘supply-tank and-:
the inlet of the supply tank in the'event that the -

processing tank is at or above the desired pre-
determined lével, ‘means being provided for actu-
ating the valve in response to .the.liquor level in
the processing tank.” T ‘

The invention .possesses::othér:advantageous

features, some of which with thecforegoing will:

be set forth at length in the. following. description
where that form of the invention whic¢h has been
selected: for illustration in the drawing accoms=
panying and forming.a.part of therpresent:speci<:
fication is .outlined. in.full,v:In. said ‘'drawing one:
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form ‘of ‘the:invention.is.shown;:.but:it is to be'.:

understood: that.it.is not.limited:to.isuch:form;:
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since the'invention as.set-forth in‘the-claims may'.:

be embodied in'a-plurality of forms..

The single figure shown-in the'drawing accom=- -

panying and forming-a part of this‘specification;

diagrammatically discloses & system and valve
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2 :

embodying the’ objédts of my-invention; the valve

perise being shown:inithe'verticdl ‘éross-section;
The-walve sy spownin:this:figuré includes a
pair:twof recoaxial dnd-epposed chambers’ | and’ 2,7

i-each- providéd  with'cutwardly: ‘extending flanges:-

3 and 4. Disposed over each of the flanzés'3iand
4 are-flexible rubberdr plastomer didphragmsi 5.

and: 8, ‘and bolted: ¢ver: the marginal édges - of
the diaphragnis: and toithe flanges 3 and -4 are:
flanged:covers Trand: 83 Connécted to-the chams~
bers 4-dnd"2-coaxially thérewith ‘and fofming an
integralspart ‘théreof: iy’ 4 ‘tubula¥svalvebo [shigkt: By
havirigrends < |'and-f2 respectively extending into
thé-chamber %nd 2 and serving as seats-forthe-
diaphraging:5 and: 8.4 Extendire! through 'tha: -

tubular:valveé-body-9-15 & connectitg rod 43 for

intereonnecting thé two diabhragms so that they"
will‘thove in‘unison. :.Seéured: toeach end of the'
connecting ‘rod- 13-1are washers' H§7and- 15 2and »
seated respectivelyon thése ‘iwashers are ‘closure
dises:46-and' 41 having a- didmeter substantially
equal fo:the outer+diameter of-the valve ‘body" "
ends<li+and 42! ‘Seateéd over-the' outer central +*
facderof “the -didphragm -6 is ia - disc 18, the "dig- -
phragm: 6 ‘beitg “elamped betweenthe ‘discs 715~
and-18 -by'a washer :19:and & nut 21 Segted: over::
the:left h

this‘cuprand‘the disc16°by‘a washer28'and anut
24 threaded:to:-theend-of the'rod: 13 “THe'length

of theconnecting rod-13 should ‘be’ substantially -

longer than'the length!of the'tubular valve body
8§ sothat theé diaphragms 5 'and6 ‘can be’ posi-

tioned to-eithier close the'valve body end I | 'and "
‘opertithe valve body 1270r:vicé ‘versaror to main<:

tain“bothiof ‘the! valve body ends 1 and 12 par<-
tially'opens' e L
Formedtonthé' outer-end: of ‘thé cover -1 is g -
threaded: Boss-25, and ‘threaded “into ‘this boss is -
2. stem* 26-provided-on s outer-end with'wranch'

faces' 277" Mounted on the inner-end of ‘the stem

26 is a- spring retainer‘cup28; and disposed bes -

tween'this-retainer-cupiand‘the opposed retainer- -
cup-22 fisha- spring«29 'for' resiliently ‘urging the
diaphragm 5 to its closed'position-against the left "
endI'l ‘'of thé'valve body*8. #The compression-of

the’spring 29 i§-adjustable'by the:stem-26: 5 Tock " -
nut'3f béing used to Securethe’stem-26'inte -any

desirediposition.:

municating with‘the'annular space 33 surround-
ingrthe'left-end 11 of ‘the'valve body:" Formed on-
the valve:body‘9-intermediate its-endsis & boss -
34 formed with & port 35 communicating with'the’ -
interior-of-the valve-body, Providad-in the' cham-:
ber:2 is a port-36 communicating with theannus

lar space ‘31 stirfounding-thé-end-12of thé valve -

body 9.
Connected "with‘the'port 32 °is"s -conduit '8 *
communicating with'the upper-end or-inlet-of a -

nd ‘diaphragin’ 5 is & spring-retaining:
cup 22/ the diaphragm § being elamped between

Provided-inithé  chamber' | is ‘g port-32 ‘com~-" -




3
supply tank 39, the supply tank 38 in turn com-
munieating through a conduit &1 with the intake
of a constant displacement pump 42, The dis-
charge of the pump 42 communicates through a
conduit 43 with the port 35 formed intermediate
the ends of the valve body 9. Connected to the
port 36 is a conduit 44 communicating with the

. intske &5 of a filter tank 46, a rotary drum 41

being arranged to rotate through the body 48 of
liquor contained within this tank.

Pivoted to the tank 46 is a lever 49 and se-
cured to the inner end of this lever .is a ball
float 56. Associated with the outer end of the
lever 49 is a pilot valve 51 arranged to control
communication between a conduit 52 connected
$0 a pressure tank 53 and a conduit 54 connected
with-a- chamber 55 formed in.the cover 8. The
vaive: closure member 58 .of the pilot valve 51 is ac-
tuated. by the outer end 51 of the lever 48 and con-
sequently moves-in: response to the position of the
ball float-50.

Tn the operation of this system the liquor con-
tained in-the supply tank 39.is delivered through
the conduits 4! angd 43 under the influence of the
constant displacement. pump 42, to the interior
of the-valve body 9. If the body of liquor 48 con-
tained within the tank 46 is below the predeter-
mined level Ior,whlch the ball float 50 is set, there
will he-no flow of -fluid through the conduits 52
and 58, Consequently the spring 2§ will serve to
maintain the diaphragm §. closed against the left
end. {1 of the valve body and to, maintain the
right  diaphragm 6 -in its open position. It will
therefore be seen. that the supply of fluid from
the tank 39 will pass through the right end of the
valve body 9, through the port 36 and through
the conduit 44 into the inlet 45 of the tank 46.
If on the other hand the bedy of liquor 48 falls
below. the predetermined desired . level, the ball
flcat 58 will operate to open the valve .closure
member 56, thereby permitting the fluid under
pressure-to pass upwardly from the pressure tank
53 through the conduits 52 and 54 into the cham-
ber. 85.. The pressure created in the chamber
55 will. therefore serve to move the diaphragm § to
the left.. Smce the diaphragms 5 and 8 are con-
nected through the connecting rod 13 for corjoint
movement, the diaphragm 5 will open as the dia-,
phragm 6 closes
chamber 55 is. substant1ally equal to: the pressure
exerted by the spring 29, both of the diaphragms

5 and § will be maintained in their partlally open.:
positions. - Under these conditions the supply from.

the tank- 39 will: split . at: the port 39, part of it
returnmg to.the supply tank inlet and part of it

being delivered through the conduit 44 to the inlet .

48 of the tank #8.. If, however, the valve closure 55
ig forced to its fully opened position, the pressure
within the chamber 55 will be sufficient to force
the diaphragms 5 and 6 to their extreme left hand
position, thereby closing the diaphragm 6 on the
right -hand end 12 of -the valve body 9. Under
these cond1t10ns the supply of liquor from the
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whereby the liquor to be supplied to a constant
level tank is always maintained under pressure,
and whereby if the liquor level within the con-
stant’level tankrises above a predetermined level,
the supply of liquor will be returned under pres-

-sure to the intake of the supply tank, thereby

10

20

on

29
b

a0

44 .

If the pressure within the.. -
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tank 39 will simply be returned through the valve

body,.through the. port 32, and through the con-
duit-88 to the intake of the supply tank.

In passmg it should be noted that the pilot valve
5{ is indicated ohly diagrammatically, that it is

of standard construction and should obviously be’

provided with means for venting the conduit 54
to atmosphere when -the closure member 56 is
in its closed -position .so as to relieve the pres-
sure within the chamber 55.

It will therefore be seen from the above descrlp-
tion that 1. have . provided -a valve -and  system
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avoiding the accumulation of any sohds in the

‘return line.

I claim:
1. A valve comprlsmg a pair of opposed co-

‘axial chambers each closed at its outer end with

a flexible diaphragm and each connected at its
inner ends to a common coaxial tubular member,
the ends of said tubular member extending into
said ‘chambers and forming a seat for said dia-
phragms; ‘a connecting rod extending through
said tubular member for interconnecting said dia-
phragms so that the movement of one of said ‘
diaphragms will be imparted to the other of said
diaphragms, the length of said connecting rod be-
ing substantially greater than the length of said
tubular member; a port formed in each of said
chambers and a port formed in said tubular mem-
ber . intermediate its ends; and means for sub-

“jecting one of said diaphragms to an external

pressure,

2. A valve comprising: a pair of opposed coaxial

chambers each closed at its outer end with a flexi-
ble diaphragm and each connected at its inner
ends to a common coaxial tubular member, the
ends of said tubular member extending into said
chambers and forming a seat for said dia-
phragms; - a connecting rod extending -through
said tubular member for interconnecting said dia-
phragms so that the movement of one of said
diaphragms will be imparted to the other of said
diaphragms, the length of said connecting rod be-
ing substantially greater than-the length of said
tubular member; a port formed in each of said
chambers.and a port formed in said tubular mem-
ber intermediate its ends; means for externally
spring-loading -one of said diaphragms; and
means for subjecting the other of said diaphragms
to an external fluid pressure.
3. A valve comprising: a tubular valve body
provided -with a. port  intermediate its ends; a
chamber surrounding each end of said body, the
outer ends of:each of said chambers being closed
by ‘o flexible diaphragm, and each of said cham-
bers being provided with a port; a connecting
rod extending through said valve body and con-
nected at its ends to.said diaphragms, the length
of said connectmg rod being greater than the
length of said valve body; means for spring-load-
ing one of said diaphragms; and means for sub-
jecting the -other of said diaphragms to an ex-
ternal fluid pressure.
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