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- | 4 Claims.

In engineering, it is often necessary, when fill-
ing reservoirs or receptacles with a liquid by means
of pipes, to ensure an automatm 11m1tat10n of the
filling height. . |

- This result can be obtalned in dlfferent ways,
- for example by making use of the momentum of
- the flow of liquid on more or léss complicated
reversmg 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
mesdns 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 reservoirs, cisterns; ete.” and 837,673
of October 29,1937, in the name of Emile Piquerez
for: +“Filling apparatus for all reservoirs w1th
gutomatic limitation of the liquid level.,”

- During the operation of thiese 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

reservoir ‘reaches this suction member, a reduction

of pressure is- suddénly produced and is made use

o for producing closing-of the closure member.

Apparatus of the type in question are -also’

Xnown in which the suction member-is combined
mth another condmt connected to the 11qu1d sup-

ply and closed in the position of rest by suitably
loaded exhaust Valve Whmh opens automatlcally-‘
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

rises- above the force by whrch the exhaust valve__.__ |

is loaded

‘In this latter type of apparatus descrlbed m‘

-t

T

always remain accesslble or the resetting of whrch |

must be remotely controlled. |
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, aceording 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,
5 reduction of pressure which acts on 2, 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

20

acting in the d1rect10n of closing and to a resilient’

oppositely acting force acting in the direction off

opening, while the locking device mentioned abovef B
retains the said closure member in its open posi<
tion while the reduction of pressure produced byi_

25' the suctmn device has not entered into play. -

In a preferred and exemplary embodiment of_l'_ |

~ the new limiting device:

éd.;_sprmg controlling the exhaust valve.

“The c¢losure member is sub;lected in the oppos1te:' _-
dlrectlon to the fluid pressure, to the action of a
A damping
device is provided for limiting the speed of closure
of the closing member and. avoid hydraulic: recoﬂs 3

An air exchange. duct is arranged. between the’

' movable wall.chamber and the reservoir to be
filled.
" tain the suction device and its air exchange duct' o

it to-'work properly, the flow surplus flowing di- 0‘-“331(19 the . passage Of the 11‘31111‘2jl

o rectly, through the said condu1t when the pressure:

A deflector-is provided in.order to main-

- =

- pear frem the descrlptlon about to be gwen in

_French Patent No. 855,052 of January 12, 1939, jn{__'-'

-~ the name of the present applicant, for: “Self lim-
iting filling apparatus,” the operatmn is ensured
in ‘spite of the important variations in the flow,
whereby an apparatus havmg a large output, can

. reference te the accompanying drawing, given by .

way ef example in which the sole figure shows,

in asual section, a limiting dev1ce according to the®
1nvent10n LT anged along a honzental plane 1n-'; |

| 31de the reservoir to be :ﬁlled

be designed ‘which retams 1ts sensmveness for o

~ very small outputs.’

Every limiting: apparatus of the above type is

 constructed so ‘as:t6 be mounted at the -end of

50

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:

- fleld of use of the limiting apparatus whlch must

In this apparatus ‘which is.of the type by. meansf?

" of which it is possible to obtain a precises limita- - -

tion of level with widely different outputs, the'_,

closuré member. | is mounted in such a manner = - = B
‘that it can slide axially in a boring 2 of the body. = |

: 8 of the limiting device; whilst the suction mem- - o
ber, composed in known manner, of the 1n3ector-"" |

4 and the nezzle 9, is 1tse1f ﬁxed co-amally, ina
rear Wall 6 of the hody 3 exh1b1t1ng openmgs T

for the passage of the replemshmg liquid.

55

The body 3 is. prov1ded at its front portion,
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with a seat 42 ou which the closure member #
bears when in the closing position.
A ducet 8, provided in the rear wall 6 of the body

3 is arranged for estebhehmg communication be~
tween the space 8 situated between the injector
4 and the nozzle 5 on the one hand, and the chani- -
The .

ber i§ provided with the movable wall I1.

e
ol . R oo '
: .
< S -
- H - ] -
" a .l--- - . . LI ¥

cal slide valve, has in its side wall, openings 32

~ Ior the ingress of the liquid.

'The bottom 2§ is provrded with an extending

| 'ﬁenge portmn whloh on the inner side, forms a

movable wall {i carries, on the side opposite the

chamber {2, a finger !2 for locking the closure

member §{. The said member | is provided, for

this purpose, with a shoulder 2 beermg on the
side surface of the finger {2 and a reduced diam-

eter portion {4 the end {5 of which constitutes the

10

kearing surface 44 which bears, in the closed posi-

- tion of the closure member 1, against the seat 42
- of the body 3 of the limiting device.

- A deflector 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

| reoewmg the feed pipe for the liguid to be trans-

seat of the exhaust valve {6. This valve 6. is

slidably mounted on the fail {7 of the injector 4
and is subjected to the action of 2 resilient force, .
in the present case to the force of a coil spring -

I8 bearing on the rear wall 8 of the body 3 of the
limiting device
The body 3 of the ll'mtmg dewce 1S provrded

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 6 of the body 3 of the limiting

_devwe 1s mounted a duct 2{ enabling air to be
exchanged between the duct 8, putting into com-
munication the space 9 and the reduced pressure
chamber {0 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 R at the same value,
even in the case where the suction member pro-
dugces.
pocket bmstmg at the outlet of the mJector 4

I should be pomted out thet the duct 21 is not

exemple ehown the lmutmg device is arranged

- elong a, horlzohtal plane and the duct 21 is-situ- -
e,ted in reality, on the same horlzontel plane as.
~ the suotlon member &---5 SO that it is submerged
at the same time as the latter, when the prede—'_
termmed ﬁllmg level N has been reeohed in the

reservou' R.

+ 1 - 1

reservoir R and the equehzetrou ehembel dl of
the mevable wall ll |

On the 51de opp051te to the rear Well E the_, ~
body 3 of the limiting demce carries g member.- 50
| 23 of spemal shepe in the form of a hell, the lower .
edge of which 24 is on the same plane.as the. bot-
.tom 25 of a cylmdrreal axial.chambey 28 inside..
which can move a piston composed of an outer . .
washer 21 having a substantially smaller diame-.

ter then that of the bore.of the axial: chamber. 26.

and.of an inner washer 43 having a diaineter such

that it can move. axially with slight pley inside '
the chamber 26. The inner-washer 43 is provided-
with a number of apertures £8. - The outer ‘washer

an undue reduotlon 0i pressure in the said
chamber, for example in the event, of an . air

| 40_ 30) and, as it passes through the epertures 28

20
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ehown in the aooompenymg drewmg, in the po-

sition” which it should actually occupy. In the

ferred. According to the dr awing, this is a rieht

angled connection pipe mounted on the flange 18
“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 DO~
srtlon a8 ehown in the drawing, the operation is as

- follows:

The free end of the feed pipe is filled to the
inlet 33 of the connection. pipe 34 and the liguid
under pressure_is allowed to ﬂow in the drrectlon

of.the: reservoir R.

As soon as the 11qu1d reaohes the 11m1t1ng de-
vice, it enters, through the. openings 32; .inside
the closure member |. Theactual pressure.of-the:
Haquid then acting on the diff erence between the;
areas existing between the outlet valve 16 and the.

stop member I, which is now released, carries the

latter-along end it tends fo.strike abruptly against.
the seat 42. It is at. this instant that the shock:
absor ber COMes mto play; said shock absorber be~.
ing oonstltuted of the hydraulic device 25, 21, 43

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

prevent the weter-hammer blows which would be

praduced if the-closure were sudden. .
‘Due to-the pley Pprevailing between the bore of

the chamber 26-and, the, outer -washer 21, the.

liguid a, during:the flow,, ‘will slightly: move..-the-

inner washer 43 (which. bears against the washer

fill the e,xml ohamber 20,
As the unletohed -stop member moves abruptly

| towerds the right as;viewed.in the drawing, its -

A duot 22 rs eleo eeoured to the ﬁxed reer We.ll 45

6to enable the air to be exehahged between the_r

movement is braked hydreulmally by the liquid..
preserrt msrde the. ohember 26.and. Wthh can.only -
esgape elowly through the various. leekege peths

- preseut between_ the- members of the. hydreuhc

brekmg device,
Twohceses can then arlse - |
Either. the. ﬂow is a week ene the preesure of
Whl(‘:h is not euflolently hlgh to dlslodge from, 1ts
seet 15 the exheust valve 16 subJeoted to the ferce

- of the spring I8 and in this first .case, the 11qu1d

65
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21 is held by a shoulder-at the end-of a tail 29 .

fixed with respect to the closing member i, whilst -

the inner washer 43 is mounted w1th axial play,

between the outer washer 27 e,nd a Wesher 30 held

by a shoulder on the tail 29.

‘The members 217, 28, and 26 are combined so
‘as.to operate after the fashion. of a ‘dashpot for.
hydrauhcelly orekmg the. movement of the. stOp.i_ vo-

‘The edge 24 and the bottom 25 mtueted on the—_--:
same vertical plene SEerve. as. beermg eurfeoe for

- the outer surface of the wall 31 of the closing
10

member i when it is unletched

member f. Thls latter in the form of a. oyhndrl-

ﬂowe mto the I‘ESEI‘VO]I‘ through the suctmn mem-.

| ber ﬂ——-5

Or the hqmd pressure (lerge outputs) exoeeds
the force of the spring 18 in whmh case. the. > CNe

o heuet rzel,rer 16 moves . away from-its. seab. 15, and .

the excess liguid passes dlreetly into the reser-.:
voir-R-through the passage 371 of. the body: 3 of
the hmrtmg derlce ‘which: pessege is- looeted by
the deﬂeetor 33 et a, lower level . than the. euotron

| member 4—5 50-a8 to avmd these members 4—5

65

end 2L bemg submerged in the . gush oeused Sy
the, mgress of the lguid.. In both cases; the- pree-
eure of the llquld acts . on the closure member. I,

prevented from moving by the: Jdoek: 12 untll the
bredetermined level N.of filling .is reached; :

When the reservoir R is- filled 1o ar predeter- :
mmed level, the limiting device: occupies the clos-=.:
ure-position-with' {the support surface. 84:bearing -
against the:seat 42, so long as:pressure. is main-.
talned-inthe inlet pipe:(not-shown).  As SOON 48+
the. pressure dles down, the. movable unit com-hn



5 |
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 4% as it ex-

pands, resumes the position in which it latches
The resetting of the limiting

the stop member |.
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

2,597,760
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| tmn demce 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 operatmg llquid level-

| 11.‘['111‘5111*::r filling apparatus for filling a container to

10

a predetermined level, a tubular casing for ex-
tending downwardly into the container and serv-

- ing as a conduit 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 ocenerates g reduced

vessel, a closure member located in sald casing

under the impelling influence of liquid flowing

through the chamber into the vessel, a latch for op

holding said closure in open position when the .
liquid is below a predetermined level, g 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. :
9. 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 grea 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-

pressure forwardly thereof by the flow of liquid

~therethrough, a pressure responsive movable wall

subjected on one side to the said reduced pressure,

“one of said openings leading to the container hav-

ine 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

30

casing influenced to closed position by the flow of

11qu1d through the casing, said movable wall hav-

g a latch engaging said valve means to latch

1the valve means in open position before the level

of liquid has attained said pledetermmed level,.
spring means for pressing said movable wall and

- latch means info 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

40

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
membher 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 duect connecting the lateh 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 ligquid
in the vessel reaches the level of said second duct

and obstructs gaseous flow therethrough, the suc-

L
G

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 liguid into the container.

4. An automatically operating liquid level-lim-

iting filling apparatus according to ¢laim 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 1ts latch into releas- -

ing p051t10n
| EMILE PIQUEREZ

REE‘ER“‘NCES CETED
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