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This invention relates to g liquid control suit-
able for controlling liguid handled by a tank or
like container, and it is g general object of the
invention to provide a simple, effective, depend-
able valve operating mechanism forming a unit,
with parts of the valve detachable from the
container and the remainder of the valve and
having electrical operating parts maintained
above the level of liquid in the container.

This application is filed as g division of appli-
cation Serial No. 213,986, filed March 5, 1951,
entitled “Control for Liguid Container”,

The mechanism as provided by the present
invention is applicable to a liquid containér and
may, for example, be applied to an open topped
tank or like vessel. The mechanism of the in-
vention provides an operating mechanism com-
bined with parts of a drain valve adapted to
control flow through a drain opening provided
in the bottom of the tank. The drain valve
involves a bowl-like body fixed to the bottom
of the carrier to depend therefrom. A head
is engaged with the body and is releasably sup-
ported on an upwardly facing shoulder in the
rim portion of the body and is sealed therewith
by a washer. Two fluid passages are provided
through the head, one an outlet passage com-
municating with the bottom of the tank and the
other an overflow opening. The valve proper
is a disc-shaped member in the body ‘cooperat-
ing with a downwardly facing seat provided on
the head and surrounding the outlet opening.
A stem carries the valve and is guided by a pro-
jection provided on a boss that projects up from
the head. A tubular standard projects up from
the head and is carried by the boss in communi-
cation with the overflow opening of the head.
An overflow inlet opening is provided in the
standard at a point of maximum liquid level
in the tank. Operating means for the stem
is provided at the upper end of the standard
and involves a housing fixed on the standard
and also releasably held by a supplemental sup-
port that is located on the tank. A shiftable
element is provided in the housing and has a
normal up position and an actuated down posi-
tion. A resilient coupling is provided between
the shiftable element and the stem. The cou-
pling involves a stop on the stem, g yoke-type
link or bracket slidable on the stem and attached
to the shiftable element, and a spring acting
under compression between the stop and the
link. The shiftable element is a core to be oper-
ated by a coil which is under control of a switch
operated by a suitable timing device. A manu-
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ally operable switch is provided for operating
the coil independently of the timer. A fluid
supply line is provided and is under control of
an electrically actuated valve and a float con-
trols the actuator so that when the tank is
drained to a predetermined level fluid is sup-
plied to it. The supply valve closes when the
liguid reaches the maximum level in the tank.

It is a general object of this invention to pro-
vide a mechanism of the general character re-
ferred to, characterized by a unitary assembly
of electrical elements normally releasably held
in operating position above the tank, so that it is
accessible and can be easily and quickly detached
for purpose of removal when it is desired to ef-
fect replacement, repair, or cleaning.

Another object of the invention is to provide
a mechanism of the general character referred to
in which there is a simple, practical, improved
arrangement and combination of parts including
electrical elements operating the inlet and drain
valves.

It is another object of the invention to pro-
vide a mechanism of the general character re-
ferred to having a simple, effective, dependable
operating means including a coil actuated core
and a coupling connecting the core with the stem
of the valve and providing for overtravel of the
core after the valve has been closed.

It is a further object of the invention to pro-
vide a practical and compact unitary structure
including drain valve parts, operating means for
the drain valve, and a float control for an actu-
ator operating an inlet valve, which elements
form a simple, unitary structure having the elec-
trical elements clear of the liquid being handled.

The various objects and features of my inven-
tion will be fully understood from the following
detailed description of a typical preferred form
and application of the invention, throughout
which' description reference is made to the ac-
companying drawings, in which:

Fig. 1 is a sectional view of a portion of a tank
showing the mechanism of the invention applied
thereto. Pig. 2 is an enlarged sectional view
taken substantially as indicated by line 2—2 on
Fig. 1. Fig. 3 is an enlarged view taken as in-
dicated by line 3—3 on Fig. 1. Fig. 4 is an en-
larged view taken as indicated by line 4—4 on
Pig. 1. Fig. 5 is a diagrammatic view illustrating
the circuit provided by the invention, and Fig. 6
is an enlarged detailed sectional view taken as
indicated by line 6—6 on Fig. 1.

The mechanism of the present invention is
adapted to be applied to a suitable liquid earrier
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or vessel such as a tank A, and it is such as to
control flow of fluid to the tank from @ supply
line 89 and from the tank through an opening 10
in the bottom {1 thereof. The particular tank
illustrated in the drawings is of simple or con-
ventional form and has a side wall 12 projecting
up from the edge of the bottom to a point some-
what above the
maintained in the tank.

The mechanism provided by the present in-
vention involves, generally,, a drain valve B lo-
cated at or carried by the bottom of the tank A
and serving to control flow or passage of fluid
through the opening 0. A standard C is carried
by and projects upwardly .from the drain valve
B and supports an operating means D which is
located at the upper end of the standard and at
a point above the evel of the liquid L.

The drain valve B, as provided by the present
invention, involves, generally, a hody 28 having
5 bowl portion 2! and a rim portion 22. The
valve B further includes 2 head 23 carried by the
‘body 20 and releasable means 24 normally se-
curing the head on or in connection with the
body. The head of the drain valve is character-
ized by a drain opening 80 that provides com-
munication between the interior of the tank and
the bow! 21 of the head, and by an overflow open-
ing 31 that provides communication between the
standard C and the bowl of the body, as herein-
after described. In the particular case illustrated
the bowl 21 of the valve body 28 has a lateral
outlet extension 33 from which fluid drained
from the tank can be discharged or delivered to
a drain line 34, as shown in Pig. 1 of the draw-
ings.

In the particular case llustrated the body 28
of the drain valve has a mounting flange 35 at
the upper periphery of the rim portion 22 and the
flange 85 may be secured to the bottom 1{ of the
tank, as by welding, or the jike. In the particu-
1ar arrangement illustrated the flange 35 is ap-
plied to the pottom or lower side of the hottom
{f and as a result the bowl portion of the body
depends below the bottom 11 t]
Through this arraricement all of the fluid or
liquid carried in the tank can be drained into
the body of. the valve for ‘discharge therefrom.

The head 23 of the valve is preferably a unit,
say, for example, a casting, and it is supported
in the rim portion 29 of the body 28. In the pre-
ferred arrangement an upwardly facing shoulder
38 is provided in the rim portion of the body and
a suitable seal or washer '39 is provided between
the peripheral portion of the head 23 and the
shoulder 38, as shown in the drawings.
 The releasable means 24 connecting the head
23 and body 20 is shown as involving screw fas-
teners. In the case illustrated there are two screw
fasteners at diamefrically opposite points and
each involves a bolt 40 engaged with a bifurcated
lug 41 projecting upwardly and outwardly from
the head and is threaded into an opening 42 pro-
vided in the rim portion 22 of the pody. The
bifurcated lugs 41 project up from the head 23
occurring within the rim portion of the body
and they project laterally to overlie the portions
of the rim in which the openings 42 occur. The
bolts 40 are vertically disposed and their heads
44 are at their upper ends so that they are read-
ily accessible from the interior of the tank.

The valve proper, 45, is a disc-like element
located in the bowl portion 2{ of body 20, and it
is normally erigaged with a seat ‘46 ‘projecting
downwardly from the head 23 and surrounding
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the outlet opening 30. The valve 45 which may
be of any suitable material that will effectively
seal with the seat 46 is carried by a stem 48 and
it is preferred that the valve he adjustably se-
cured on the stem. In the case illustrated spaced
nuts 49 are threaded on the lower énd portion
of the stem #8 and washer-like plates B0 are car-
ried on the stem at opposite sides of the valve
where they are retained by the nuts.

The stem 48 projects vertically from the valve -
to & point above the level of liquid L in the tank
and its lower end portion is slidably supported by
a guide §1 shown projecting from a boss 52 that
projects upwardly from the head 23 at the drain
opening 31.

‘The standard Cis a tubular support carried by
the boss 52 provided on head 23 to be in com-
munication with the overflow opening 31 provided
in the head 23. The standard projects upwardly
to a point well above the level of liquid L and ab
the point where it is ‘desired to maintain the level
of liquid the standard is provided with an ‘over-
flow opening 55. In practice a plurality of open-
ings can be provided in the standard at or ahove
this point to assure drainage through the stand-
ard rather than overflow of Hquid from the tank.
The lower end portion of the tubular standard is
tight or fixed in the boss 52, and as a resull the
standard not only forms a support for the operat-
ing means D, as will be hereinafter described, but
it also forms a drain or overflow duct that pre-
vents fooding of the tank. ; »

The operating means D is shown as involving
5 housing 68 supported by and fixed on the upper
end of the standard C, a vertically shiftable ele-
ment 61 and a connecting means 62 between the
shiftable element 61 and the upper end rortion
of the valve stem 48. ) o

The housing 60 is shown as including a ‘casting
having a boss 18 that holds or tightly receives the
upper end of the standard C. The housing has
a2, downwardly projecting skirt 80 that cooperates
with a supplemental support 81. The support 8
is in the nature of a bracket fixed to the upper
edge portion of the wall (2 of the tank and car-
ries one or more screw fasteners 82 received by
downwardly opening notches 84 provided in the
skirt 80. ‘ )

Through the construction provided when the
fastening means 24 is released and the Tastenérs
82 loosened, the unit formed by the valve head 23,
the valve 45, stem 48, the standard and the oper-
ating means D can be freely lifted away from or
clear of the valve body, the tank and the bracket
8{ on the tank. It is to be understood that the
supplemental support formed by the bracket 8
can be used or not, as circumstances require, since
the standard C miay be 6f such construection and
formation as te be an adequate support for the
means D under most circaumstances. i

It is to be observed thiat in accordance with the
general ‘construction and arrangement provided

' by the invention the standard projects not only

85

70

75

above the level of liquid in the tank but actually
above the upper edge 85 of the tank, 'and as 2

result the operating means D is located well above

‘and clear of liquid in the tank so that it is'not
‘affected or contaminated thereby.

The operating means D involves a vertically
shiftable element 61 ‘and a means for ‘operating
the element 61. The element, 61 is connected with
the stemn 48 by ‘thie connecting nieans 82 and is
in the form of. a core. A coilor winding 64 fixed
in the housing 80 surrounds the core and is-pro-
vided for operdting the core. ‘The coil is-adapted
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to be energized from a power line I under control
of a switch S. The coil and core cooperate to
form an electrical actuating means for the drain
valve.

Switch S, as shown in the diagram, Fig. 5, is
incorporated in or as a part of a timer T which
includes a constantly operating timer motor M.
The coil 64 is connected in parallel with the motor
M and the switch S controlling the coil is nor-
mally closed so the coi] is normally energized and
the core 81 held up so the valve operated by stem
48 is normally closed. The motor M is such as to
operate or open switch S at suitable or predeter-
mined time intervals and for suitable or pre-
determined periods of time.

When switch S is opened the core drops and
the stem 48 opens the valve. The valve stays open
until the switch 8 is closed by the motor M caus-
ing the coil 64 to be energized and the core to be
lifted.

A normally open, manually operable switch
S’ is conneeted in parallel with switch S so that
if circumstances so require the coil 84 can be
energized or held energized independently of the
operation of switch S by motor M.

A fluid supply line 29 ig provided and is ar-
ranged to deliver fluid into tank A, preferably
adjacent the control D. An inlet valve {00 con-
trols flow through line 99 and is operated by an
electrical actuator 101 under control of a float
90. The circuit to the actuator 181 is carried by
a flexible line 108 of suitable length and is con-
trolled by a switch §” operated by the fioat.

The float 8@ is carried by a-lever 68 pivotally
supported by or in the housing 8¢ which also
carries the coil 64, core 81, switch S’ and switch
8’, and other electrical elements, as desired.
The lever 66 is shown as carried by a pivotal sup-
port 69 and as having a projecting arm $8 for
operating the switch 8’.

The lever 6 depends from the housing 60 into
the tank so the float is located in the tank. The
parts are related so that the valve 100 is open
when the float 890 is down. When liquid in the
tank elevates the float to g predetermined level
switch S’ is closed and actuator 101 is energized
so that valve 100 is closed. )

The housing 6§ is preferably a downwardly
opening box-like element or structure and the
switch 8’ and the float carrying lever 66 are
breferably mounted in the case so that a pro-
tective guard or shield 8{ of rubber, or the like,
may be arranged to project from the switeh and
engage around the lever to effectively protect the
switch against exposure to moisture.

Further, a guide 185 for lever §6 preferably
depends from within the housing to a point where
it serves to effectively guide the pivotal move-
ment of the lever §6. The guide {05 is shown
depending from the switch S’ and as having g
slot 108 in which the lever §§ operates.

From the foregoing description it will be ap-
parent that the control means D includes not
only the coil and core that operate the valve
stem 48, but also the switch controlling the inlet
valve and the float mechanism operating that
valve. Further, other electrical elements may
be carried by the housing as desired. The
switch 8’ is shown carried by the housing and,
if desired, the timer M and switch S may also
be carried by the housing.

The connecting means 62 is shown as includ-
ing a pivotal pin §5 carried by element §{ and
pivotally holding a yoke-like bracket 70 which
is slidably engaged with stem 48. The bracket
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_closing of the drain valve.

10 engages the stem 48 below a stop 71 provided
on the stem and a compression spring 72 is car-
ried on the stem between the stop and the
bracket. This construction provides for a cush~
loning of the action and the element 61 may
over-travel or move beyond a position that effects
The element 61 is
preferably in line with the valve stem, However,
through the connecting means 62 ‘a certain
amount of movement may occur between the
parts so that there is no danger of parts binding
or becoming stuck,

It will be apparent that with the mechanism
just described the timer M causes the switch S
to be opened at predetermined intervals so that
the element 61 is operated to open the drain
opening 3¢. When the level of liquid in the tank
drops below the predetermined level the switch
8’ is closed by action of float 98, causing the
valve 108 to open and pass fluid into the tank.
It will be apparent that with the mechanism
that I have provided various actions can be ob-
tained, as circumstances may require.

By providing a drain valve of substantial
capacity and by providing a timer causing the -
drain valve to be held open a predetermined
length of time, the inlet valve may operate in
conjunction with the drain valve so that the
desired draining and flushing action is obtained,
and there may be some overlap in the action of
the valves so that they are both open for a
time.

Having described only a typical preferred form
and application of my invention, I do not wish
to be limited or resiricted to the specific details
herein set forth, but wish to reserve to myself
any variations or modifications that may ap-
pear to those skilled in the art and fall within
the scope of the following claims.

Having described my invention, I claim:

1. In combination with. g liquid supply line
and a tank having a drain opening, a drain
valve controlling the opening, a supply valve con-
trolling the supply line, and gz single control
means including a frst electrical actuating
means adapted to operate the drain valve, a
second electrical actuating means adapted to
operate the supply valve, a swiich controlling
said first actuating means, a timer controlling
only said switch, a switch controlling said second
actuating means, and a float controlling only
the last mentioned switeh, -

2. In combination with a liquid: supply line
and a tank having a drain opening, a drain
valve controiling the opening, a supply valve
confrolling the supply line, and a control in-
cluding a first electrical actuating means
adapted to operate the drain valve, a second
electrical actuating means adapted to operate
the supply valve, a switch controlling the first
mentioned actuating means, a switch controlling
the second actuating means, and two switch ac-
tuators adapted to operate independently of each
other, one a timer controlling the switch for
the actuating means of the drain valve, and
the other a float controlling the switch for the
actuating means of the supply valve.

3. In combination with g liquid supply line
and a tank having a drain opening, a drain
valve controlling the opening and having an
operating stem, a supply valve controlling the
supply line, and a control means including a
first electrical actuating means adapted to op-~
erate the drain valve and including a coil ac-
tuated core, means yieldingly coupling the core
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~to:the stem; a:second: electrical: actuating:means
..adapted to-operate ~the-supply -valve; a-switch
~confrolling the::first. -actuating. means,. -a timer
. controlling -said-switch; -a-switch -controlling- the
--gecond actuating:means; and o float controliing

.:only thelast mentioned:switch.
4. Tn-combination with a-liguid-supply line and
a fank having a drain opening; & drain valve
smdapted to: contral the:opening:and: includingan
- overflow-standard and.an -operating stem, a:sup-
—ply:walve controlling: +the:supply-line,:and a-con-
trol including a first electrical ;:actuating ;means
.opergting ‘the ;drain ~valve; a -second electrical
. actuating means operating the supply -valve; a
--switch. adapted :to -control -the. first. actuating
- means, a timer .controlling said:switch, a-switch
- adapted :to:icontrol -the: second-actuating:means,
~.and- a float.  controlling ~the-.last- mentioned
-:switch, -the “first:actuating .means, the:switches
«and the float being carried by the standard.
- 510 -combination with. & liquid supply line
.:and astank having a:drain:opening, a.drain.valve
controlling “the: opening and including .a  body
~fixed to the tank,.a head, a.standard.projecting
up-from :the head, a.stem :guided by the head,
-and means releasably -coupling :the head to the
- body, a supply valve controlling ‘the supply line,
rgnd -a-control:including a first electrical actuat-
~ing-means. adapted to.operate the stem of the
‘-drain-valve, a second electrical actuating means:
. adapted :to -operate: the: supply valve, a -switch
controlling the first actuating means, a timer
_ -controlling ‘said:switch,: a- switch controlling the
..second. actuating. means, and a float controlling

-“the :last -mentioned switch, the first -actuating o

yieans, the switches and the float being carried by
-the:standard.
' - 6. In-.combination with
a tank having a-drain.opening,

a liquid supply line and
a; drain valve con-

trolling the.opening- and: including a body fixed

. ‘to the:tank, a head, a: standard projecting up

from:the head-and a stem guided by the head,
-:and means: releasably coupling ‘the head to the
.~ body, & housing carried by the standard above the

:tank, a supply valve controlling. the supply line, -

. and a control including o first electrical actuat-
-ing'means operating the stem of the drain valve,
. ~a second electrical actuating means:-operating the
-supply:valve,a: switch controlling- the. first actu-

. ating means, & timer -controlling said switch, a

- switch -controlling .the second.-actuating means,

and a float controlling the last mentioned switch,
~rtherfirst.actuating means, the. switches:and the
- float ‘being.carried by.the housing.

- 7. In combination-with 2 liguid supply line-and-¢

-.a tank.having .a drain: opening, -a. drain-valve
-controlling the: opening - and: including -a body

:fixed to the tank,a head, a standard projecting
aup from the head, a-stem:-guided: by the: head,
.- and-means: releasably coupling
. body,:-a ‘housing carried by-the standard.above
- the-tank, means releasably-coupling the housing
. to:the tank; a: supply'valve*controlling the supply
wline; and a control including a-first electrical ac-

-trical ~actuating ‘means - operating the supply
yvalve, a switch controlling - the first actuating
.means; 8 timer controlling said switch, a switch

the head to-fhé?
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..controlling the .second. actuating means and a
.fleat- controlling the last mentioned .switch, the

- first actuating means, the switches and .the float

. a -tank ‘having a drain - opening,
-¢ontrolling -the opening, a
ling the supply line, and
first - electrical actuating
10°

_-ating means,
115

-operating -the -supply valve,
-the -first ~actuating means,

being carried by the housing.

8. In combination with,a-liquid _sqpplyjin,e;and
a. drain -valve
supply valve -control-
a .control including a
means -operating the
drain-valve, a second electrical actuating means
a-switch -controlling
a-timer -controlling
gaid switeh, a switch controlling-the second-actu-
and a float means operating -the
1ast mentioned switch; the float means-including

. a-pivoted lever carrying the float and carrying a

::20
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40

_ating the supply valve,

-gwitch operating arm and a-flexible shield engag-
ing. the lever and shielding the last mentioned

switch.

9. Tn combination with a liquid supply line and
a tank having a drain opening, a drain valve con-
trolling the opening, a supply valve controlling
the supply line, and a control including a-first
electrical actuating means operating the drain
valve, a second electrical actuating means oper-
a switch controlling the
first actuating means, a - timer controlling said
switeh, a switch controlling the second actuating
means, and a fioat means controlling .the.last
mentioned switch, the float means :including a
pivoted lever carrying the float and carrying a

..switeh -operating arm-and. a guide cooperatively

related to the lever.

10. A control for a:tank havingan outlet open-
ing including, a drain valve having a body car-
ried by the tank and defining a fluid receiving
chamber, a head engaged with the body- separat-
ing the tank and the chamber and having a-pas-
sage therethrough between the tank and cham-
ber, a valve member controlling flow through said

.. passage,and a-steny operating- the valve member,

. by the upper-end portion

.a standard -carried by-the head-and projecting

upwardly therefrom to the upper portion of the
tank, and-operating means for ‘the stem carried
of the standard includ-

.ing, -a: core, & link -connecting the-core and stem

:ing-including,
-.ried by the fank and- defining a-fluid- receiving
«rchamber,-a‘head-engaged-with the body separat-
-ing- the -tank -and-the .chamber -and having &

and a coil operating- the-core.
.11. ‘A -control for-a tank-having-an outlet-open-
o drain-valve having-a body-ear-

passage - therethrough -between the tank and

. chamber, a-valve member controlling flow through

said passage,-and a-stem -operating the valve

. member, a standard-carried-by the head-and-pro-
. .jecting upwardly therefrom to the upper portion

-of- the tank, and

operating means for the stem

---carried by the-upper-»end-portion of the standard

60

- tuating means operating the stem, a second: elec-‘~“6°

including, a-core, a-link connecting the core and
stem, a .coil: -operating the-core,- and a switch

-.controlling the coil.
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