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This invention relates to a hydraulic device for inter 
locking two hydraulic piston-cylinder units, or an equiva 
lent system, associated with a same movable structure for 
actuation of the same in two opposed directions. 
One object of the invention is to ensure a hydraulic 

locking of both units and, hence, of the movable struc 
ture, at any time except when this assembly is being oper 
ated. 

Another object of the invention is to design the hy 
draulic locking device in such a manner that feeding of 
pressure ?uid in one of the units is both necessary and 
su?‘icient to automatically ensure unlocking of the whole 
system. 

Both of these objects aim at avoiding any unwanted 
displacement of the movable structure, in particular from 
its end-of~stroke positions, which is essential in certain 
applications, such as the control of disconnecting switches. 

It is another object of the invention to provide a hy 
draulic locking device capable of ful?lling the two above 
de?ned conditions, while being of extremely simple con 
struction. 
The hydraulic locking device according to the inven 

tion is essentially constituted, for each unit, by a non 
return valve controlling its feeding duct, a normally-closed 
exhaust valve and a control means responsive to the pres 
sure in the feeding duct of the other unit and operatively 
associated with said exhaust valve to open the same as 
said other unit feeding ‘duct is fed with pressure ?uid. 
With this arrangement, when none of the units are 

‘operated, the hydraulic fluid contained in each one of 
said units is imprisoned therein and the whole system is 
locked. However, as soon as one of the units is fed 
with pressure ?uid for actuating the movable structure, 
the exhaust valve of the other unit is automatically 
opened, which is both necessary and su?icient to permit 
the actuation. 

It is a more particular object of the invention to design 
the control means associated with the exhaust valve of 
each unit, as a sliding valve subjected on one of its faces 
to the pressure in the feeding duct of the other unit and, 
on its other face, to the pressure in the exhaust duct of 
the unit associated with said exhaust valve, the sliding 
valve being adapted to successively open the exhaust 
valve and then, establish the feeding circuit of the other 
unit. 

It is a further object of the invention to locate the 
admission and exhaust valves in housings directly pro 
vided in the wall of the units, so as to reduce to a mini 
mum leakages from the ‘active compartments of the units. 

In the above-de?ned hydraulic system, the locking of 
each unit is ensured by a mass of liquid imprisoned in 
a space, tightly closed by two valves. Now, when the 
locking is meant to subsist ‘during long periods, such as 

vin the already mentioned application to the control of 
disconnecting switches, the mass of liquid may be sub 
jected to important temperature increases capable of re— 
sulting in the building-up of an objectionable pressure 
due to thermal expansion of the liquid. As a speci?ic 
example, in an existing disconnecting switch~hydraulic 
control, with the working pressure being about 450 kg./ 
cm.2, it has been observed that, in certain periods of the 
year, and in particular during the warm hours of the day, 
the pressure of the liquid imprisoned in the system could 
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reach 1,200 kg./cm.2, thus subjecting the units to the risk 
of possible destruction. 
Another object of the invention is therefore to supply 

each one of the above-de?ned closed spaces with a safety 
valve calibrated at a pressure suf?ciently high to ensure 
the hydraulic control and locking with safety, yet low 
enough to avoid any deterioration of the system. 
Now, in certain applications, such as the already men 

tioned control of disconnecting switches, it is interesting 
to ‘dispose of a hand-control system. 
Then the operator must be informed when an order 

has been completed. In other Words, when the operator 
has actuated his hand-control, the hydraulic transmission 
should supply a sufficient amount of pressure liquid to 
ensure a displacement of the movable structure by the 
units along the whole intended stroke. It will easily be 
understood that these conditions Will be surely met if, 
in response to the actuation of the hand-control, the hy 
draulic source supplies an over-reaching amount of pres 
sure liquid. . 

It is, therefore, a further object of the invention to 
associate with the active compartments of the piston 
cylinder units, an intercommunication duct, both ends of 
which duct are controlled by non-return valves prevent 
ing liquid from ?owing from the duct towards the rele 
vant units,,while the pistons of the units are associated 
with a pushing member capable of unseating the corre 
sponding nonareturn valve when the movable structure 
has been brought into one of its end-of-stroke positions. 

Since the return stroke of each unit is ensured, through 
the kinematic linkage interconnecting the unit pistons, 
under the control of the other unit when the latter is fed 
with pressure liquid, which implies that the ?rst-men 
tioned unit has its exhaust valve opened, the controlled 
opening of the associated non~return valve by the push 
ing member of the said ?rst unit sets the active compart 
ment of the said other unit into communication with the 
exhaust system, whereupon an excess of liquid may be 
sent, if desired, into the said active compartment. More 
over, when liquid is no longer fed into said compartment, 
the whole assembly remains blocked until a new feeding 
of liquid again causes unlocking. 

It is thus clear that, on ‘the one hand, the presence of the 
above-described intercommunication duct does not sup 
press the unlocking effect while, on the other hand, it per 
mits sending into one of the units a super-abundant 
amount of liquid, the excess of which will be discharged 
towards the liquid tank as soon as the movable assembly 
reaches the end of its stroke. 

Another essential advantage of the above-described sys 
tem is that the hydraulic locking of both units is ensured 
not only at both of their end-of-stroke positions, but also 
in any intermediate position, in case of any failure in the 
system. This facility offered by the present device meets 
in particular one of the conditions to be ful?lled in a 
control adapted to be used for disconnecting switches, 
which control requires, in the case of unexpected jam 
ming of the movable contact structure of such a switch 
in an intermediate position that the said structure cannot 
undergo any unwanted displacement. 

Other objects and advantages of the invention will be 
hereinafter described with reference to the accompanying 
drawings, given merely by way of example. 

In these drawings: - 
FIGURE 1 is a diagrammatic view of a device accord 

ing to the invention; 
FIGURE 2 shows a modi?cation adapted to manual 

control. ~ 

In both ?gures, the corresponding elements have been 
designated by the same references. 

1 and 2 are the cylinders of two single-acting units, 
the respective pistons 3 and 4 of which are operatively 
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connected with a same movable structure, diagrammati 
cally shown at 31, in such a manner that the active stroke 
of the piston 3 brings the said structure from one end 
position to the other, while the active stroke of the piston 
4 brings the said structure back from the said other end 
position to the ?rst position. 
The cylinder 1 is fed with pressure liquid through a duct 

5 under the control of a non-return valve, such as a ball 
6. Exhaust of liquid from cylinder 1 is ensured by a duct 
11 communicating with a tank (not shown) under the 
control of an exhaust valve .12. 

Similarly, the cylinder 2 of the other unit is fed through 
a duct 13 controlled by a non-return valve 14 while 
exhaust of liquid therefrom is ensured by a duct 15, com 
munica-ting with the tank under the control of an exhaust 
valve 16. 
The duct 5 is controlled by a sliding valve 7, sliding 

member ‘8 of which is subjected to the action of the pres 
sure in a feeding duct 9. The sliding member 8 carries, 
moreover, a pushing-rod 10 capable of unseating the ball 
16 before the sliding member 8 has su?iciently moved 
towards the left (in the drawing) for uncovering end 5' 
of the duct 5. 

Similarly, the duct 13 feeding the second cylinder 2 is 
controlled by a sliding valve 17, sliding member 18 of 
which carries a pushing-rod 19 capable of unseating the 
ball 12 and then uncovering end 13' of the duct 13., To 
urge the sliding members .8 and 18, as well as the valves 
6, .12, .14 and 16 towards their seated position, any con 
ventional means, such as the springs shown in the draw 
ings, may be used. 

Furthermore, in the example shown, the two active 
compartments of the cylinders 1 and 2 are provided with 
safety discharge valves 20 and 21 respectively, loaded by 
springs 22 and 23 respectively, so as to open at a pressure 
higher than the maximum working pressure contemplated 
but still su?iciently limited to eliminate any risk of de 
terioration of the system due to overpressure. 

This device operates as follows: when no pressure pre 
vails in the system, the four valves 6, 12, 14 and 16 are 
seated, so that a mass of liquid is imprisioned in the 
cylinders 1 and 2 thereby locking the Whole assembly. 
When, under such conditions, the movable structure is 

to be displaced, e.g., in the direction of the arrows of 
FIG. 1, it su?ices to send liquid into the feeding duct 9; 
this liquid ?rst causes shifting of the sliding member 8, 
which successively opens the valve 16 and establishes a 
communication between the ducts 9 and 5. Through this 
last duct, the liquid is ?nally sent into the cylinder 1 under 
opening of the valve 6. The piston 3 of the cylinder 1 is 
displaced in the direction of the arrow which, through the 
kinematic linkage 31, also causes a displacement of the 
piston 4 in the opposite direction (as also indicated by 
an arrow). This last displacement is made possible by 
the above-described opening of the exhaust valve 16 per 
mitting discharge towards the tank through the duct 15 of 
the liquid previously contained in the cylinder 2. When 
the stroke of both units is completed, the liquid which has 
ensured this displacement is imprisoned'in the cylinder 1 
due to the reclosing of the valve 6, and so on. 

In FIG. 2, 24 and 25 are non-return valves normally 
held on their seats by springs 26 and 27' respectively and 
each being mounted at one end of a common duct 28, 
interconnecting the active compartments of the cylinders 

' 1 and 2. On the other hand, the pistons 3 and 4 of the 
said cylinders are provided with abutment studs 29 and 30 
adapted to unseat the valves 24 and 25 respectively, 
through pushing-rods 32 and 33 respectively, as the said 
pistons respectively reach the end of their strokes. 
The kinematic linkage 31 is so designed that when one 

of the pistons 3 and 4 reaches the end of its active stroke, 
the said linkage has brought the other pistonback to the 
origin of its own active stroke. 
Under these conditions and in particular in the embodi 

ment of FIG. 2 if, for example, the unit 1 is fed from a 
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4 
suitable pump under the control of a hand actuator with 
an amount of liquid greater than that required to bring 
said unit to the end of its stroke, the piston 4 of the other 
cylinder 2 will be safely brought a fortiori to the origin 
of its own stroke, position in which it will ensure opening 
of the non-return valve 25. Furthermore, the cylinder 1 
W111 be further fed with liquid, since the amount of liquid 
sent into the said cylinder by the pump is superabundant. 
As a result, the sliding member 8 of the sliding valve 7, 
then in a position for which it establishes the feeding cir 
cult of the cylinder 1, will hold open the valve 16 through 
its pushing-rod 10 and, hence, the active compartment 
of the cylinder 2 in communication with the exhaust sys 
tem. Therefore, the excess liquid ?owing into the said 
compartment through the intercornmunication duct 28, as 
indicated by the arrow in dash lines, is discharged towards 
the tank through the exhaust duct 15 of the cylinder 2 and 
through the open valve 16. 

It is clear that the operation of the device is sym 
metrical and that, if the cylinder 2 is fed in turn with 
liquid, in order to bring the movable structure into its 
other end-of-stroke position, as the piston 3 reaches 
the origin of its active stroke, it places the duct 28 and, 
hence, the active compartment of the cylinder 1, into 
communication with the exhaust system. 

Thus, any operation of the manual actuator determines 
a complete stroke in either direction of the movable struc 
ture 31. Furthermore, this arrangement does not destroy 
the hydraulic locking of both units, not only in their 
end-of-stroke positions, but also in any intermediate 
position in the case of a failure in the system since, for any 
position of the whole assembly, except for the end-of 
stroke positions, the non-return valves 24 and 25 are held 
closed by their respective springs 26 and 27 so that, if 
the system tends to be displaced from any one of its 
end-of-stroke positions, the resulting immediate closing 
of that non-return valve which is then open, immediately 
causes hydraulic locking of the system by the mass of 
liquid imprisoned in the active compartment of the rele 
vant unit. 

In a general manner, While in the above description is 
disclosed what is deemed to be practical and efficient em 
bodiments of the invention, it is to be understood that 
the invention is not limited thereto as changes may be 
made in the arrangement, disposition and form of the 
parts without departing from the principle of the present 
invention. 

In particular, it is obvious that the hydraulic inter 
locking device according to the invention may be used, 
not only in association with two single-acting hydraulic 
units, as described above, but also with one single double 
acting unit, differential or not; as a matter of fact, such a 
double-acting unit is the equivalent of two single-acting 
units having one common cylinder, and the pistons of 
which would be integral with one another. The same 
locking device may be also associated with two sets of 
any number of single or double-acting units, provided that 
the same are operatively connected with one same mov 
able structure for actuation thereof in two opposed direc 
tions. 

In the appended claims the expression “hydraulic unit” 
will be used to designate either one or more single-acting 
units actuating a structure in a same direction or, again, 
each of the opposed structures of a double-acting unit. 
What is claimed is: 
l. A hydraulic device for automatically locking in any 

point of their stroke two piston-cylinder units operatively 
connected with a same movable structure for actuating 
of the same in opposed directions, said device comprising, 
in combination, for each one of said units, a feeding duct, 
a non~return valve incorporated in said feeding duct, a 
normally closed exhaust valve, control means responsive 
to the pressure in the feeding duct of one of the units to 
open said exhaust valve of the other unit when said pres 
sure reaches a predetermined value and said control 
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means being de?ned by a sliding valve having a sliding 
member adapted to successively open the exhaust valve of 
the associated piston-cylinder unit and establish the feed 
ing circuit of the other piston-cylinder unit. 

2. A hydraulic ‘locking device according to claim -1, 
further comprising a discharge valve associated with each 
one of said piston-cylinder units, said valve being loaded 
to open at a liquid pressure in the corresponding piston 
cylinder unit materially higher than the maximum work 
ing pressure, to avoid any risk of deterioration due to 
overpressure. 

3. A hydraulic locking device according to claim 1, 
further comprising a duct interconnecting said piston— 
Icylinder units, a ?rst additional non~return valve incor 
porated in said duct to prevent liquid from ?owing from 
said second unit into said ?rst unit through said duct, a 
second non-return valve incorporated in said duct to pre 
vent liquid from flowing from said ?rst unit into said sec 
ond unit, pushing means interposed between the piston 
of said ?rst unit and said ?rst non-return valve to open 
the same as said piston of the second piston-cylinder unit 
reaches the end of its active stroke and pushing means 
interposed between the piston of said second piston 
cylinder unit and said second non-return valve to open 
the same, as said piston of the ?rst piston-cylinder unit 
reaches the end of its active stroke. 

4. In a hydraulic control system for automatically 
locking in any point of their stroke two separate piston 
cylinder units operatively connected with a movable 
structure ‘for actuating the same in opposed directions, a 
pressure liquid supply line connected to each cylinder of 
said piston-cylinder units to apply pressure therein, a dis 
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charge line connected to each cylinder of said piston 
cylinder units to allow pressure liquid to flow therefrom, 
a non-return valve for each of said supply lines, a nor 
mally closed exhaust valve for each of said discharge 
lines, said non-return valves and exhaust valves being 
adapted to prevent ?ow of pressure liquid from said cyl 
inders through said supply and discharge lines, control 
means responsive to liquid pressure in the supply line 
connected to one of said cylinders including means for 
opening the exhaust valve in the discharge line connected 
to the other cylinder prior to liquid pressure in such sup 
ply line opening the non-return valve for the supply line 
for said one cylinder, and second control means respon 
sive to liquid pressure in the supply line connected to 
the other cylinder and including means for opening the 
exhaust valve in the discharge line connected to said one 
cylinder prior to liquid pressure in such supply line open 
ing the non-return valve for the supply line for said other 
cylinder. 
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