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A hydraulic circuit (10) has a fluid
supply source (12) to a work element.
such as a control valve (14) for a work im-
plement connected by a first fluid path-
way (18). A second work element (16).

|

such as a master cylinder reservoir of a 10
brake system, has a fluid level (36) which
is desirably maintained against leakage in
the system to prevent problems in using
the brake system. The master cylinderre-
servoir (16) is associated with the hydrau-
lic circuit (10) by apparatus (38. 42) which
initiate pressure conditions in fluid path-
ways (22, 24) positioned in fluid commu-
nication with the master cylinder reser-
voir (16) 1o maintain the desired fluid le-
vel. The pressure conditions create a
pressure differential whica initiates or in- L

i

:

duces a fiuid flow from the hydraulic cir-
cuit (10) to the master cylinder reservoir ,’
(16) to maintain the reservoir fluid level
and substantially prevent undesirable
braking characteristics which can result
from en improper fluid level. : oo
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Description

Reservoir Filling Appvaratus

Technical Field

The invention relates to hydraulic circuits
for meintaining a fluid level in an element of the
circuit. More particularly, the invention relates to
initiating a pressure cifferential through f£luid path-

ways and across the element to maintain the fluid level.

SBackground Art

In hycdraulic circuits lezkage of the hvdraulic
problem, particularly when desired =
levels must be maintained to insure proper and e

overation of work elements which depend upon a £lul

[

supoly contained in some type of accumulator, maste

cvlinder or the like. TFor example, brazke systems

commonly have a master cvlinder which has a resexvoir
h

he associated brakes

closed circuit brake

%)
(D

containing a fluid supvly for

cr

system. Optimum operation of
requires that the fluid level in the master cylinder
reservoir be maintained at a sufficient level to supply
£luid throughout the hvdraulic lines and other compo-
nents as operation of the system expands or contracts
the fluid volume of the svstem.

Leakagé in the master cylinder or at other
locations in the brake system is difficult to eliminate
completely owing to the numerous components and con-
nections between the comvonents in the hydraulic circuits
assoclated with such brake systems.. Also, work vehicles

which contain such brake systems sometimes are operated

)

under harsh conditions which create vibration or can

cdamage the brake system components and tend to promots

l.—l

sakage. ¢ e e
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Under such conditions it may be desirable to
draw supplemental f£luid into the master cylinder reser-
voir to maintain the fluid level. A syphon or ejector
device for supplementing f£luid to cool brakes is shown

in U.S. Patent 3,101,815 which issued to J.W. Thompson

et al on August 27, 1963. Similar devices, utilized Zor
other purposes, are also shown in U.S. Patent 3,358,442
1967, U.S.

which issued to J.R. Cryder on December 19,
Patent 3,713,295 which issued to Haak et al on January
30; 1973, and U.S. Patent 3,877,224 which issued o
1975.

5
Where supvlemental fluid is provided tec, Zor

Johnson on April 1

example, the master cvlinder reservoir, tne flow must de
sufficient to maintain the level against reasocnable
leakage in the brake system. However, overZill can &lso
create problems and, therefore, any supplemental Fluid
supply system preferably will be flexible enough to
operate effectively under the potentially wide diz-
ferences in leakage from brake system to brake sysitem or
in one brake system itself.

The present invention is directed to over-

coming one or more of the problems as set forth above.

Disclosure of Invention

In one aspect of the present invention, a
hydraulic circuit 10 has a pressurized £luid source 12
and a first fluid pathway 18 in fluid communication with
the fluid source and vositionable in fluid communication
with a second fluid pathway and a first work element 14.
First means 38 initiates a first pressure condition in a
third fluid pathway 22. Second means 42 initiates a
second pressure condition in a fourth £luid pathwav 24.
The second work element 16 is positioned in fluid
communication with the third and fourth fluid pathways.

A preselected fluid level in the saccnd work element is
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maintained in response to a fluid flow initiated by the

pressure conditions in the third and fourth £luid
pathways.

The preselected fluid level represents, for
example, the proper fluid level in a master cylinder

reservoir of a brake system. 3y creating pressure

conditions in fluid pathways which communicate with the

master cylinder, a fluid flow is induced at a desired
magnitude across its reservoilr., The fluid is suppoliesd

from the £irst fluid pathway, which is used to pass
fluid from the £luid source to the first work element,

such as a hydraulic cylinder of an associatead vehicle.

Ih

The flow thus created is used to maintain the fluid
level. against leakage in the brake system to s

overcome problems related thereto.

Brief Description of the Drawings

Fig. 1 is a schematic representation oi ons

embodiment of the present invention showing a hydraulic

circuit having venturis positioned between a f£luid

=
o
)]
cF
fy
o
ct
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fu

pathway and a work element to induce fluid flow to the

work element; and

Fig. 2 is a schematic representation of
another embodiment of the present invention showing a
portion of a hydraulic circuit having the venturis of

Fig. 1 in a different relationship.

Best Mode for Carrving Out the Invention

Referring to Fig. 1, a hydraulic circuit 10
shown which has a pressurized fluid source or pump 12

and first and second work elements 14,16. The first

-

PCT/US80/00635

work element 14 is shown as a hydraulic cylinder operablyv

connected to a control wvalve 15. The seacond work
element is, for example, a master cylinder having a

reservoir 17 and being associated with a brzke svstam
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(not shown) of an associated vehicle to provide a fluid

source for operation of the pressure actuated brakes.

@]
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Fluid is passed in the hydraulic circuit thr

-
Q
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pathways, which most commonly will be hydraul

<
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N
fu
o
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interconnecting the various elements of the h
circuit. For example, a first fluid pathway or supply
line 18 is positioned in f£luid communication with the

np, the control valve and a second fluid pathway or

Re]

return line 20. The brake master cylinder reservoir is
positioned in fluid communication with the resturn line,
and thus the pump, through a third £luid pathwav or Zill
line 22. The master cylinder is also positicned in
fluid communication with a fourth fluid pathway or érain

line 24. Additional fluid pathwavs 26,28,30 are uti-

1=

O position a tank 32 of the circuit in fluid

cr

ized
communication with the pump, the return line and the
control valve. Aadditionally, a filter 34 has b5ezn addsd
in the supply line to filter fluid passing from the oump
into the circuit. Such hydraulic circuit elements ars
well known in the art and are commonly arranged to
provide various work functions on a work vehicle.

The reservoir 17 of the master cylinder 16 has
a preselected fluid level-denoted by refersnce numera
36 which is maintained by the hydraulic circuit 10 in
response to fluid flow initiated, preferably from the
return line 20, through the £ill and drain lines 22,24
by certain pressure conditions initiated in said fill
and drain lines. The pressure condition in the Fill
line is initiated by first means 38, such as a first
venturi 40, in response to a fluid flow in +the return
line and through the venturi. The pressure condition in
the drain line is initiated by second means 42, such as
a second venturi 44, in response to the above-mentioned

fluid flow in the return line and throuch the second

vencuri.
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Each of the venturis 40,44 has a respective
throat opening 46,48 positioned in fluid communication
with the return line 20 and the tank 32 and through or
across which a portion of the fluid which passes through
said return line is directed. For example, in Fig. 1,
the throat openings are positioned in parallel fluid
communication with the return line through parallel
hydraulic lines 50,52 connected to the line representing
the return line. The throat openings can also be
positioned, in effect, in a series arrangement in which

the throat opening of one of the first and second

®

venturis is positioned in £luid communication with th

h

return line through the throat opening of the other o

"the first and second venturis. Such an arrangement 1is

illustrated in Fig. 2 where fluid from the return line
passes through a line 54 interconnected with the return
line and the first venturi to the throat opening of the
second venturi.

In order to provide a complete fluid flow
pathway from the return line 20 to the reservoir 17 of
the master cylinder 16, the fill line 22 is positioned
in fluid communication with the throat opening of the
first venturi 40 at a preselected location on said
throat opening. Thus, it will be seen that it is
possible to induce a flow of f£luid through the £ill line
to the master cylinder. Similarly, the drain line 24 is
positioned in f£luid communication with the throat
opening 48 of the second venturi 44 at a preselected
location on said throat opening to induce a pressure
condition at which f£luid will flow from the reservoir 17
to the tank 32 to complete the fluid path through the
master cylinder.

Valve means 56, shown as a pilot operated
relief valve 58, is provided for directing fluid from

the supply line 18 through the return line 20 in response
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to a preselected fluid pressure level in the supply
line. The pilot operated valve is spring biased to
normally interrupt fluid flow from the supply line
through the return line to the vehturis 40,44. When the
fluid pressure in the supply line is exerted at a
sufficient magnitude through an associated pilot line &0
and against the spring bias, the valve moves to its open
position at which fluid passes from the supply
toward the venturis. Additionally, a spring biased
check valve 62 can be positioned in the return line.and
downstream of the pilot operated valve and the branch
lines 50,52 or 54 interconnecting the venturis 40,44%.
Tt should be understood that the hydraulic
circuit, and particularly the individual components
thereof, can be of other configurations as is Xkncwn in

the art without departing from the invention.

Industrial Applicability

In the operation of the hydraulic circuit 10,
the pump 12 orovides a fluid flow through the suppl
line 18 in order to control actuation of, for example,
the hydraulic cylinder 14 by the associated control
valve 15. When fluid pressure in the supply line 18 is
of a sufficient magnitude to cause the pilot operated
valve 58 to move to the open position, fluid passes from
the supplv line and into the return line 20. Such £fluid
flow can be used to refill or replenish the fluid in the
reservoir 17 of the master cylinder 16, which is part of
the separately operable brake system. Refilling of the
reservoir to maintain its preselected fluid level is
desirable owing to leakage in the brake system which can
reduce the fluid level in the brake system to an unde-

sirable level for effective brake operation.
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It will be understood by those skilled in the
art that the pressure differential will depend upon the
locations at which the third and fourth £fluid pathways
open into their related throat openings and also upon
the magnitude of fluid flow in the second fluid vathway.
Only a positive pressure differential of the £i11 line
relative to the drain line need be maintained, however,
to establish the desired flow and siphon characteristics
n the reservoir. In other words, for example, a

ositive pressure condition can be maintained in both

o -

the fill and drain lines 22,24 or a positive pressure
condition can be maintained in the fill line with a
negative or vacuum pressure condition in the drain line.
Also, such reduced flow is desirably maintained at
pressures close to atmospheric pressure in the systesm as
disclosad to prevent pressurizing the brake system.
Other aspects, objects and advantages will
become apparent from a study of the specification,

drawings and appended claims.
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Claims

-5?31. In a hydraulic circuit (10) having a
oressurized -f£luid source (12), first and second fluid
péthways (1é)20) and a first work element (14), said
first £luid patﬁway (18) being in fluid communication
with said fluid source (12), and positionable in fluid
communication with said second fluid pathway (20) and
said first work element (14), the improvement comprising:

_third and fourth fluid pathways (22,24):
first means (38) for iﬁitiating a first pre-
selected pressure ccndition in said third fluid pathway
(22) in response to a fluid flow in said second £luid
pathway (20);

- second means (42) for initiating a second

.preselected prassure condition in said fourth fluid

pathway (24) in-response to said fluid flow in said
second fluid pathway (20), said second pressure condi-
tion being of a magnitude less than said first pressure
condition; and

a second work element (16) having a preselected
fluid level and being positioned in fluid communication
with said third and fourth f£fluid pathways (22,24), said
preselected fluid level being maintained in response to
a fluid flow initiated through said third and fourth
fluid pathways (22,24) by said pressure conditions in
said third and fourth fluid pathways (22,24).

;!’“f 2. The hydraulic circuit (L0), as set forth
in claim 1, wherein said second work element (16) 1is
positioned in £fluid communication with said second fluid
pathway (20) through said third fluid:pathway (22)-and
said fluid level is maintained in responserto said fluid.
£low being initiated from said second £fluid pathway :

-(20) .
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3. The hydraulic circuit (10), as ==

in claim 1, including valve means

fluid from said first fluid pathway

“second fluid pathway (20) in response to a press.’

fluid pressure level in said first

~

(56) for dirsc=:

(18) throuch

fluid pathwa:

4, The hydraulic circuit (10), as szt

in claim 1, wherein said first mea

venturi (40) having a throat opening (46) and szi.

fluid pathway (22) is positioned in £luid commun:

s

(38) is & Z-

with said throat opening (46) at a preselectad ::

on said throat opening (46).

5. The hydraulic circuit (10), as se=

“+n claim 4, wherein said second me

venturi (44) having a throat openi

fourth- £luid pathway (24) is positioned in Zluid

munication with said throat openin
location on said throat opening (4

ans

ng

(42) is a =

(48) anc sz2

1

()

g (48) at a cr=:z=

8).

6. The hydraulic circuit (10), as s&=z

in claim 5, wherein said throat openings (46,48,

first and second venturis (40,44)

are

|

positicnsZ

parallel fluid communication with said second Z1_._

pathway (20). R,

7. The hydraulic circuit (10), as s==

“in claim 5, wherein the throat opening (46,48) .

said first and second venturis (40, 44) is posizi:

through the throat opening (48,46)

first and second venturis (40,44).

of

the other
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8. The hydraulic circuit (10), as set forth

-”.“in,claiml§h ingludipg;a”tanr(32) and wherein said

throat ppeﬁings (46,48) of said first and second ven-
tu:ig (40,44) are each positioned in-fluid communication
with said tank (32).

9. A hydraulic circuit (10), comprising:

a tank (32);

a pressurized fluid source positioned in £luid
communication with said tank (32);

a first work element (l4) positioned in £fluid
communication with said tank (32);

a first fluid pathway (18) positioned in £luid
communication with said fluid source (12) and said first
work element (14);

a second fluid pathway (20) positioned in
Fluid communication with said first £luid pathway (18)
and said tank (32);

a first venturi (40) having a throat opening
(46) positioned in fluid communication with said second
fluid pathway (20) and said tank (32);

a second venturi (44) having a throat opening
(48) positioned in fluid communication with said second
fluid pathway (20) and said tank (32);

a third fluid pathway (22) positioned in £luid
communication with said throat opening (46) of said
first venturi (40) at a preselected location in said
‘throat opening (46);

-+ a fourth fluid pathway (24) positioned in
fluid communication with said throat opening (48) of
said second venturi (44) at a preselected location in
said throat opening (48); ‘

7 'a second work element (16) having a preselected
£luid level and being positioned in fluid communication

with said third and fourth fluid pathways (22,24), said
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I2sponse to

c2z2in 9 continued)
fourth fluigd

:rxeselected fluid level being maintained in
Zluid flow-initiated through said third ang

- zathways (22,24) by a fluid Pressure differential
-~ Jetween said preselected locations in said throat

crenings (46,48) of said first and second venturis

.10,44),
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