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. In engineering, it is often necessary, when-fill-
ing reservoirs or receptacles with a liquid by means
of pipes, to ensure an automatlc limitation of the
filling height.

This result can be obtained in different ways,
for example, by making use of the momentum of
- the flow of liquid on more or léss complicated

reversing devices for closing the closure member.

- In particular, it is known to secure the closing

of an admission valve or of a similar member by

mesns of a reduction of pressure formed by a suc-
tion member, for example, a liquid jet device com-
posed of an injector and a nozzle, operating by
reason-of the passage of the liquid. Devices of
this kind are described in French Patents No.

804,710 of July 25,:1935, in the name of Emile

Piquerez for: “Automatic limiting device for the
filling of all réservoirs, cisterns; ete.” and 837,673

of ‘October 29,1937, in the name of Emile Piquerez

for: Juemilling apparatus for all reservoirs with
- automatic limitation of the liguid level.”

During the operation of these devices, the pas-

sage of the liquid in the suction member must not

produce any substantial reduction of pressure but,
at the moment when the level of the liquid in the-

reservoirreaches this suction member, a reduction
of pressure is- suddeénly produced and is made use
of for producing ‘closing of the closure member.

Apparatus of the type in questlon are -also’

Xknown in which the suction member-is combined
mth another conduit connected to the liquid sup-
ply and closed in the position of rest by suitably

loaded exhaust valve which opens automatically
as soon as the pressure in the liquid conduit has

reached a certain value; in this manner the suc-
tion member always has a sufficient flow to énable
it to'work properly, the flow surplus flowing di-

recily, through the said conduif, when the pressure:

rises- above the force by whlch the exhaust valve
is-loaded.
:In this latter type of apparatus, descr1bed in

Frénch Patent No. 855,052 of January 12, 1939, in’

* the name of the present applicant, for: “Self im-
iting filling apparatus,” the operation is ensured
in spite of the important variations in the flow,
whereby an apparafus havmg a large output, can

be designed which rétains its sensmveness for'

very small outputs. :
Every limiting apparatus of- the above type is
constricted so ‘as:to be mounted at the end of
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2
always remain accessible, or the resetting of Wh1ch
must be remotely controiled.

The object of the invention is to provide a lim-
iting apparatus in which the resetting is effected
in an automatic manner as soon as the pressure
is removed in the replenishing pipe and which can
therefore be permanently mounted on the reser-
voir to be filled, even at an inaccessible point.

In order to ensure closing of the closure mem-~
ber, the filling device with automatic limitation
of the liquid level, according to the invention,
makes use of ‘a suction member through which
passes at least a portion of the liquid and pro--
ducing; when the predetermined level is reached,
a reduction of pressure which acts on a movable
wall controlling the locking device of the closing
member. It is notable that this closing member
is subjected to the action of the liquid pressure.
acting in the direction of closing and to a resilient:
oppositely- actmg force acting in the direction of’
opening, while- the locking device mentioned above‘
retains the said closure member in its open posi-
tion while the reduction of pressure produced by
the suction device has not entered into play. =

In a preferred and exemplary embod1ment of

- the new limiting device:

3
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the liquid supply pipe to the réservoir to be filled -
and it comprises a resetting mechanism which it
is necessary: to actuate by hand, prior'to a new-’

filling operation. - Such a construction limitsthe:

field of use of the limiting apparatis which must

“The c¢losure member is subjected, in the opposite:
direction to -the fiuid pressure, to‘the action of a
spring controlling the exhaust valve. A damping
device is:provided for limiting the speed of closure’
of the closing member and avoid hydraulic recoils.:
‘An- air exchange. duct is arranged between the’
movable wall chamber and-the reservoir to -be

. filled.. A deflector- is- provided in-order to main-
" tain the suction device and its air exchange duct'

outside the passage of the liquid. :
-Other advantages and characteristics w111 ap—
pear from the description about to be given in:-

, reference to the accompanying drawing, given by

way of example in which the sole figure shows; -
in axial section, a limiting device according to the®
invention arlanged along a horizontal plane in-
side the réservoir tobe filled. :
In this apparatus which is of the type by. means
of which it is possible to.obtain a precises limita- -
tion of level with widely dlfferent outputs, the .
closure thembet. 1 is mounted in such a manner .
that it ¢an slide axially in a boring 2 of the body‘} '
3 of the limiting device; whilst the suction mem-"
ber, composed in known manner, of the 1n3ector
4 and the nozzle 5, is 1tse1f ﬁxed co-axially, in a,
rear wall 6 of the body 3 exhibiting openings'T -

“for’ the passage of the réplenishing liquid.

55

Thé body 3 is provided, at its front portion; E
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with a seat 42 on which the closure member |
bears when in the closing position.

A duct 8, provided in the rear wall-6 of the body
3 is arranged for establishing communication be~

tween the space 9 situated between the injector:
4 and the nozzle 5 on the one hand, and the cham- -

ber 18 provided with the movable wall I{. The
movable wall i carries, on the side opposite the
chamber {0, a finger 12 for locking the closure
member {. The said member | is provided, for
this purpose, with a shoulder {3 bearing on the
side surface of the finger {2 and s reduced diam-
eter portion {4 the end {5 of which constitutes the

seat of the exhaust valve {6. This valve 1§ is -

slidably mounted on the tail 17 of the injector 4
and is subjected to the action of a resilient force,

in the present case to the force of a coil sormg'

4
cal slide valve, has in its side wall, openings 32
for the ingress of the liquid,
.-The bottom 25.1s provrded with an extending
flatige portion” which, o the inner ‘side, forms a
bearing surface 44 which bears, in the closed posi-

- tion of the closure member i, against the seat 42
. . of the body 3 of the limiting devlce

10

18 bearing on the rear wall § of the body 3 of the

limiting device
The body 3§ of the limiting device is provided

with a flange 18 to enable it to be secured to one

of the walls 28 of the reservoir R-to be filled.

On.the rear wall 8 of the body 3 of the limiting
device is. mounted & duct 2 enabling air to be
exchanged between the duct 8, putting into com-
munication the space 9 and the reduced pressure
chamber {8 having the movable wall, and the at-
mosphere of the reservoir R, with a view to main-
taining the pressure prevailing in the depression
chamber {0 and the reservoir B at the same value,
even in the case where the suction member pro-
duces .an undue reductlon of pressure in the said
chamber for example in the event, of an  air
pocket bu1st1ng at the outlet of the 1nJector 4,

It should be pomted out that the duct 21 is not
shown in the accompanymg drawmg, in the po-

s1t10n Wthh it should actually occupy. In the

example shown the limiting device is arranged
-along a horlzontal plane and the duct 21 is 51tu—

afed, in reality, on the same horlzontal plane, as,

. the suctlon member 4———5 so that it is submerged
at the; same time as the’ latter When the prede-

termlned ﬁlhng level N has been reached in theT

reservoir R. L
A duct 22 is. also secured to the ﬁxed rear wall

6 ‘to enable the air to be exchanged between the,

reservoir R and the equahzatlon chambez 41 of
the movable wall H

On the side opp051te to the rear wall 6 the
bod 3. of the limiting dev1ce carries g member,
23,0f special shape, in the form of a bell, the lower
e€dge of which 24 is on the same plane. as.the bot-"
tom 25 of a cylindrical; axial. chamber 26: inside..
whlch can move._a piston composed of an outer.
washer: 21 having a substantially smailer diame-.
ter than that of the bore.of the axial.chamber: 26.

and.of an inner washer 43 having s diameter-such
that it can move. axially: with slight- play inside

the chamber 26. The inner-washer 43 is provided-

with a number of apértures 28. - The outer ‘washer
21 .is held by a shoulder-at the end-of a tail 29

fized with respect to the closing member {, whilst

the inner washer 43 is mounted; with axial play,
between the outer washer 27 and g washer 30 held
by a shoulder on the tail 29.

“The members 21, 28, and 26° are combined so
as’ to operate after the fashion of a dashpot for.

hydrauhcally braking. the movement of the stop 70-

member { when it is unlatched.} .

The edge 24 and the bottom 25, s1tuated on the

same vertical plane, serve as. bearmg surface for
the outer surface of the wall 31 of the closmg
member I. This latter in the form of a. cylindri-
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A defiector 33 is disposed at the outlet of the
limiting device in order to maintain the suction ]
member outside the passage of the liquid.

" Finally, a connection pipe 34 is provided for
receiving the feed pipe for the liguid to be trans-
ferred. According to the drawing, this is a right

- angled connection pipe mounted on the flange 19

of'the body 3 of the limiting device.

When proceeding to the filling of the reservoir
R, the limiting device with all its parts in the po-
sition as shown in the drawing, the operation is as
follows:

The free end of the feed pipe is filled to the
inlet 35 of the connection. pipe 34 and the: ligquid
under pressure is allowed to flow in the direction:
of the reservoir R. B

As soon as the liquid reaches the limiting, de-.

5 vice, it enters, through the openings 32; inside

the closure member |. Theactual pressure.of-the:
Hguid then acting on the difference between the:

areas existing between the outlet valve 16 and the.

stop member. I, which is now released, carries the

latteralong and it tends to strike abruptly against.

the seat #2. It is at. this instant that the shoeck:
absor ber comes into play; said shock absorber be-

ing constituted of the hydraulic device 28, 21,43

the purpose of which is to.retard. the closure and.

prevent the water-hammer blows which would, be

praduced if the closure were sudden. . .

Due to: the play prevailing: between the bore of_
the chamber 26:-and. the, outer -washer 27, the.
liquid «, durmg the flow, will slightly: move- the;
inner washer 43 (which bears against the -washer
30) and, as it passes through. the apertures. 28 -
fill-the axial chamber 26.

Ags the unlatched -stop membe1 moves abruptly
towards the right, as; viewed. in the drawing, its -
movement is braked hydrauheally by the 11qu1df
present msxde the. chamber 26.and which can.only-
esgape slowly through: the various: leakage paths,

" - between the members of the. hydrauhc.
braking device, .

Tworcases can then arvise: - : :

Either the. flow is a weak one, the pressure of
Whlch is not sufﬁmently high to dlslodge from, 1ts .
seat A8 the exhaust valve 18 subJected to the 'force :
of the spring i8 and in this first case, the hqmd |
fidws' into the reservmr through the suctmn mem-
ber 5.

e "hquld pressure (large outputs) exceeds
the force of the spring 18 in which: -case the.exr. .
haust va}. e 46 moves; away from 1ts seat 15.and .
the | excess lquid passes directly into the reser-::
voir:R-through the passage 31 of the bedy: 3 of
the hmltmg dev1ce which: passage is-located by )
the. deflector 33, at a lower:level than the . sugtion:
member 45 s0.as 1o .ayoid- these .members:4—5.
and I? belng submerged in the . gush caused Sby:
the. mgress of the liquid.. In both cases; the-pres-.:
sure of the 11qu1d acts. on the closure member: I;.;
prevented from moving by the:dock: 2 until the
predetermined level N.of filling is regched;:
When dhe reservoir R is:filled toar ‘predeter=-
mmed level; the limiting device occupies the clos-.
ure-position:with the support surface. 44: bearing
against the:seat 42; s0 long as.pressure is main-.
taitied-in the inlet pipe:(not-showmn) . As soon-as.:
the pressure diesdown, the movable unif comst
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posed of the stop member | and the outlet valve
16 is brought back, solely by the expansion of
spring 18, to the position shown in the drawing
and the lug 12, which is integral with the movable
wall {1, under the action of spring 45 as it ex-
pands, resumes the position in which it latches
the stop member . The resetting of the limiting
device is thus insured without requiring any

manual operation and the apparatus thus consti-

tuted is an apparatus suited for universal applica-
tion, for small and large outputs, which operates
automatically.

- What I claim as my invention and desire to
secure by Letters Patent is:

1. In a liquid level control device for liquid-
containing vessels, a casing having an inlet.and
an outlet, said outlet being located inside the
vessel, a closure member located in said casing
under the impelling influence of liquid flowing
through the chamber into the vessel, a latch for

holding said closure in open position when the .

liquid is below a predetermined level, a diaphragm
connected with said latch, a suction device having
an inlet located in the flow of liquid in the cham-
ber and an outlet in the vessel, a duct connect-
ing the suction device to one side of -the dia-
phragm, and a deflector for deflecting the liquid

flowing into the vessel from said chamber away

- from the outlet of the suction device.

" 2. Control mechanism for controlling the level
of liquid in a vessel comprising, a casing having
an inlet and an outlet through which liquid flows
to the vessel, the outlet being located in the ves-
sel at the liquid level to be maintained, said cas-
ing having a bore formed therein and a closure
seat at its forward end, a slidable cylindrical clos-
ure member in said bore and having a closed for-
ward end provided with a flange for engaging
the closure seat when moved rearwardly into
closed position, said closure member having a
valve seat located at its after end and encompass-
ing a smaller area than the closure seat, a valve
located adjacent said valve seat, spring means
tending to press said valve forwardly into con-
tact with the valve seat and thus slide the clos-
ure member to open position, a suction device
having an inlet open to flow of liquid in the clos-~

ure member, having an outlet into the vessel, and

having an intermediate reduced pressure cham-
ber, a diaphragm adjacent the casing, a latch
connected with said diaphragm, spring means
tending to press the diaphragm toward the closure
member to hold the latch in position to latch the
closure member in open position, a duct connect-
ing the reduced pressure chamber of the suction
device with the side of the diaphragm opposite
the lateh, a second duct connecting said first duct
with the vessel at the liquid level to be main-
tained, a third duct connecting the latch side of
the diaphragm with the vessel at a higher level
than the second duct, and a shield extending par-
tially across the outlet of the casing for main-
taining the suction device outside the liquid pass-
ing out of the chamber, whereby when the liguid
in the vessel reaches the level of said second duct
and obstructs gaseous flow therethrough, the sue-

10

tion device abruptly creates a reduced pressure
on one side of the diaphragm and withdraws the
latch from the closure member, thereby permit-
ting the closure member to close under the in-
fluence of the flowing liquid, and then to auto-
matically open under the influence of the valve
spring when the flow has stopped.

3. In an automatically operating liquid level-
limiting filling apparatus for filling a container to
a predetermined level, a tubular casing for ex-
tending downwardly into the container and serv-
ing as a econduit for supplying liquid to said con-
tainer, said casing having an inlet for liquid and
a plurality of openings leading into the container,
at least one of said openings leading into the con-

tainer having a shape which generates a reduced

pressure forwardly thereof by the flow of liquid

. therethrough, a pressure responsive movable wall
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subjected on one side to the said reduced pressure,
one of said openings leading to the container hav-
ing a tube extending into the container and be-
ing connected to the said one side of said mov-
able wall to relieve said reduced pressure when
the liquid level is below the predetermined level
but being closed by the liquid when it reaches the
predetermined level, valve means in said tubular
casing influenced to closed position by the flow of
liquid through the casing, said movable wall hav-
ing a lateh engaging said valve means. to latch
the valve means in open position before the level
of liquid has attained said predetermined level,
spring means for pressing said movable wall and
latch means into position to hold said valve means
open, whereby when the liquid level in said con-
tainer reaches the predetermined level the open-
ing into the container which is connected to the
said one side of said movable wall is closed by
the liquid and the relief of the reduced pressure
is no longer effected, whereupon the reduced pres-
sure becomes effective to move the movable wall
and its latch into a position to allow the valve
means, under the influence .of the flow of liquid,
to move into closed position to close off the flow
of ligquid into the container.

4. An automatically operating liquid level-lim-
iting filling apparatus according to claim 3 and
in which another of said openings leading into
the container is provided with a tube extending
into the container and terminating in the con-
tainer at a level higher than that at which the
tube of said one opening extends, said other open-
ing is connected to the other side of said movable
wall so as to supply pressure thereto for assist-
ing in moving said wall and its latch into releas-
ing position. :

EMILE PIQUEREZ.
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