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2 Claims. (C. 60-5) 

This invention relates to remote control installations 
for the hydraulic operation of so-called “freight' valves 
on marine tankers, used for emptying or syphoning out 
the tanks. 

Such installations comprise a common source of liquid 
under pressure, a jack arranged in the vicinity of each 
valve and the movable member of which is mechanically 
connected to the valve member of the corresponding 
valve, a hydraulic control valve associated with each 
jack, and a device for indicating the movement or posi 
tion of each valve member, this device being constituted 
by a liquid flow indicator. 

In order to improve these installations, according to 
the present invention, the jacks are double acting jacks, 
each hydraulic control valve being such that the liquid 
discharged from one or the other of the active chambers 
of the corresponding jack by the displacements of the 
piston of the latter passes through the same discharge con 
duit and the said liquid flow indicator is arranged in this 
conduit. 
The invention is illustrated by way of example in the 

accompanying drawings in which: 
FIGS. 1 and 2 diagrammatically illustrate in elevation 

and in plan respectively, a tanker equipped with an in 
stallation in accordance with the invention. 

FIG. 3 shows this installation in more detailed fashion 
with parts in section and parts in elevation. 

in the drawings it is assumed that the installation ac 
cording to the invention is applied to the remote control 
of valves A1, A2, A3 and Ag (FfGS. 1 and 2) of a tanker. 

This installation comprises a hydraulic plant B which 
Supplies oil under pressure and through as many control 
elements, such as C1 and C2, as there are valves, such as 
A1 and A2, to be controlled (FEG. 3), the said control 
elements being grouped at a control station D (FIG. 1). 
The valves, for example A and A2, each comprise a body 
and a valve member 2 which is rigid with the rod 3 of 

the piston 4 of a double-acting jack, the casing 5 of which 
is fixed to the body of the valve 1, preferably above the 
latter. A sealing packing 6 separates the jack from the 
valve. The piston 4 divides the jack cylinder into an 
upper chamber 7 and a lower chamber 8. 
The hydraulic plant B essentially comprises pumping 

means and pressure accumulating means. 
The pumping means comprise two motor pumps, one 

being the normally working pump, called service pump, 
and the other an emergency pump, having a common de 
livery conduit 12. If, for any reason, the service pump 
ceases to Work, the emergency pump is brought into ac 
tion. These two motor pumps, each of which comprises 
an electric motor 9 and a constant delivery pump 10, 
draw oil from a reservoir 11 and deliver it into said con 
duit 12. The individual delivery lines of the two groups, 
and the common conduit 12, are provided with non-re 
turn valves 13. An adjustably-loaded valve 14 limits the 
delivery pressure of the pumping means to a specific value 
Po (for example 40 kg./cm2). 
The pressure accumulating means comprise a battery 

of accumulators each comprising a casing 15 enclosing a 
variable volume chamber 16 which is filled with gas under 
pressure (for example nitrogen). The spaces, designated 
by 17, left in the casings 15 on the outside of these cham 
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bers 16 contain oil, and these spaces are connected in par 
allel to a conduit 18. 

In this conduit 18 there is a valve 19 provided with a 
calibrated orifice 20 and urged by a spring 21 in a direc 
tion such that the flow of oil leaving the accumulators is 
slowed down by the said orifice, through which it is com 
pelled to flow, whilst oil flowing toward the accumulators 
pushes back the valve 19 against its spring 21 and thus is 
not subjected to any braking. 
The above mentioned conduits 12 and 18 are connected 

through a common conduit 22 to the group of control 
elements, such as C1 and C. A switch, advantageously 
an electric switch 23, located at the control station D, can 
be controlled by the operator so that, in a first position 
thereof (in dotted lines in FIG. 3) corresponding to the 
actuation of the valves, the energizing circuit 24 of a sole 
noid valve 25 (FIG. 3) and the energizing circuit 26 of the 
motor of the service pump are fed with current and, in a 
second position corresponding to the holding of the valves 
in position, the energizing circuit of said valve 25 is no 
longer fed with current and a secondary energizing cir 
cuit 27 of the said motor 9 is fed with current. 
The Solenoid valve 25 is such that, when the switch 23 

is in the above stated first position, the conduit 18 and 
the accumulator means 15-16 are shut off, the service 
pump 10 then delivering oil continuously and slowly into 
the conduit 22 at the pressure set by the loading of valve 
14, and that, when the valve 23 is in the second position 
(illustrated by FIG. 3), the conduit 18 and the accumu 
lator means 15-16 are connected to the control elements 
Such as C1 and C2 through the conduit 22, the service 
pump 10 then intermittently feeding oil to the accumu 
lator means 15-16 and to the control elements when the 
Secondary energizing circuit 27 is in action. 

This secondary energizing circuit is controlled by two 
pressure contacts 28 and 29 which are subjected to the 
preSSure prevailing in the accumulator means, which is 
transmitted through a conduit 30, the contact 28 starting 
the service motor 9 when this pressure falls below a first 
limit value P1 (for example 25 kg/cm.?), and the con 
tact 29 stopping this motor when this pressure exceeds a 
Second and higher limit value P2 (30 kg./cm2 for exam 
ple), this second limit value being less than the loading 
pressure Po of the valve 14. 
A third pressure contact 31, which is loaded at a pres 

Sure P3 lower than P1 and is arranged in parallel with the 
two others, may be provided to actuate a visual or audible 
alarm signal at the control station D in case of the pres 
Sure in the accumulators dropping below the pressure for 
which the contact 28 is set as the result of a failure in 
the operation of the service motor pump. This alarm 
signal will Warn the operator that he must bring the emer 
gency motor pump into service. 

Advantageously a hydraulic resistance 32, consisting 
for example of a coil of relatively narrow cross section, 
is provided in the conduit 30 to prevent pressure fluctual 
tions from operating the contacts 28, 29 and 31. 
The control elements, such as C, and C, each comprises 

a hydraulic slide valve 33 the sliding member 34 of which 
is operated by a lever 35. In one of the positions of this 
sliding member 34 (shown in solid lines in the case of 
element C1) the slide valve 33 connects the conduit 22, 
Which is Supplied with oil either at pressure Po by the 
service pump 10 or at a pressure between P, and P. by 
the accumulator means, with the upper chamber 7 of the 
jack of the corresponding valve through a conduit 36, and 
it also connects the lower chamber 8 of this jack through 
a conduit 38 with a discharge conduit 37. In the other 
position of the sliding member 34 (which has been shown 
partially in solid lines in the case of the element C2), 
the slide valve 33 connects the conduit 22 to the lower 
chamber 8 of the jack through the conduit 38 and also 
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connects the upper chamber 7 of the jack through a con 
duit 36 to the discharge conduit 37. 
Of course, the location of the valves, such as A1 and 

A2, does not permit the use of electrical limit contacts 
or equivalent means actuated directly by the moving parts 
2, 3, 4 of the valve for indicating correct operation of 
the valve, since the valves are disposed in the bottom of 
the holds several metres below the level of the crude oil 
therein. 

I provide correct operation indicator means which may 
be arranged at any suitable place, in particular at the 
control station, advantageously by inserting a delivery 
meter in the discharge conduit 37. It will in fact be ap 
preciated that oil is expelled from the jack into this dis 
charge conduit, either from the jack upper chamber 7 
when the valve is opened or from the lower chamber 8 
when the valve is closed, only when the moving parts 2, 
3, 4 are actually displaced in response to the actuation of 
the corresponding lever 35. 
A delivery meter of this nature comprises a cylinder 

39, a piston 40 movable therein, with calibrated orifices 
41 extending from one side to the other of said piston, 
this piston being urged in the downward direction by a 
spring 42, the rod 43 of this piston passing through the 
wall of the cylinder 39. 

In the conduits 38 connecting each slide valve 33 with 
the lower chamber 8 of the corresponding jack there is 
mounted a holding valve 44 which permits oil to flow 
from this chamber only when its pressure reaches or ex 
ceeds a predetermined limit value higher than that cor 
responding to the weight of the moving parts 2, 3, 4 of 
the valve, this holding valve being connected in parallel 
with a non-return valve 45 allowing the oil to flow in 
the opposite direction to that first mentioned, that is to 
say toward the chamber 8. 

Advantageously the levers 35 are grouped in the con 
trol post D in a physical arrangement reproducing that 
of the valves A1, A2, A3 and A4 as diagrammatically illus 
trated in FIG. 2. 
The installation above described operates as follows: 
During the period of operation of one or more valves, 

the operator places the electrical switch 23 into the "Oper 
ate' position, the result of which is: 

(1) The energizing of the solenoid valve 25, which 
shuts off the accumulator means 15-16. 

(2) The starting of the service motor pump 9-10. 
The operator can now make use of the full delivery 

from the service pump to open or close one or more 
valves, by moving the lever 35 of the corresponding slide 
valve or slide valves 33. 
The valve opening or closing operations being com 

pleted, the operator brings the switch 23 into the "Hold' 
position, and the effect of this is: 

(1) to de-energize the solenoid valve 25 and, as a re 
sult, to bring the accumulators back into circuit, 

(2) to place the motor pump under control of the pres 
Sure contacts 28 and 29. 
The accumulators therefore maintain in the hydraulic 

circuit a pressure between the limits P and P correspond 
ing respectively to the loading of the pressure contacts 
28 and 29. 
Thus the accumulators constantly hold the valves in 

the open or closed position, according to their own respec 
tive positions, as determined by the operations which 
have previously occurred. 

If the pressure in the accumulators falls to P, as a re 
sult of leakages in the system, the pressure contact 28 
starts up the service motor pump and this starts charging 
the accumulators. 
As soon as the pressure in the accumulators reaches 

Pa, the pressure contact 29 stops the motor pump and 
the accumulators maintain the desired pressure in the cir 
cuit. 
Two electrical occurrences are possible: 
(i) The contact 28 may not start the motor pump 
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4. 
charging group, so that the pressure in the accumulators 
keeps dropping below P1. 

(2) The contact 29 may not cut off the supply current 
of the charging group, so that the pressure increases to 
Po, which is the calibrated pressure of the discharge 
valve 14. 

In the first instance, that is to say if the accumulators 
are not charged despite the signal given by the pressure 
contact 28, when the pressure in the accumulators has 
dropped to P3, the pressure contact 31 will operate a 
visible or audible signal. The operator will thus be 
warned of the non-functioning of the service motor pump 
and will then be in a position to bring into operation the 
emergency motor pump, which in turn will charge the 
accumulators. 

In the second instance, that is to say if the motor pump 
does not stop despite the fact that the pressure P is 
reached in the accumulators, the increase in pressure to 
the loading pressure Po of the valve 14 illuminates a 
visible signal, for example through special pressure con 
tact (not shown) which warns the operator of the danger 
of excessive heating of the oil. The operator will then 
intervene and stop the motor pump by means of an elec 
tric press button. 
The non-return valves 3 shut off the accumulators 

from the motor pumps and from the discharge valve for 
the purpose of preventing possible leakage when the 
pumps are stopped during actual operation. The non 
return valve 3 associated with the emergency group (at 
this time not in service) shuts off the latter. 
When an operation is started, as soon as there is a 

movement of the piston 4 in the jack of the remotely con 
trolled valve, the discharged liquid flows through the con 
duit 37 and meets a resistance during its passage through 
the calibrated orifices 41 of the piston 40 of the delivery 
meter 39. The pressure thus created on the side opposed 
to the spring 42 moves the piston upwardly, and the end 
of its rod 43 passes out of the body of the meter (into 
the position shown in dotted lines) and indicates to the 
operator that the oil is circulating, and thus that the 
movement of piston 4, and of the corresponding valve 
2 is taking place. 
As soon as the piston 4 stops, the oil no longer circu 

lates and the spring 42 retracts the rod 43 of the delivery 
meter, signalling the end of the operation. The pressure 
in the circuit then rises to Po, which corresponds to the 
loading of the discharge valve 14 and is selected so as 
to ensure liquid tight closure of the remotely controlled 
valve. 
The holding valve 44 balances the weight of the mov 

ing parts of the remotely controlled valve so that the 
moving part of the valve is positively actuated during the 
valve closing operation. The loading of valve 44 depends 
on the weight of the moving parts. 

During the opening movement, the holding valve 44 
is short circuited by the non-return valve 45 which en 
ables oil to flow freely toward the piston 4 of the cor 
responding valve. 

In a general manner, while I have, in the above de 
Scription, disclosed what I deem to be practical and effi 
cient embodiments of my invention, it should be well 
understood that I do not wish to be limited thereto as 
there might be changes made in the arrangement, dis 
position and form of the parts without departing from 
the principle of the present invention as comprehended 
Within the scope of the accompanying claims. 
What I claim is: 
1. A hydraulic remote control system which comprises, 

in combination, a double acting hydraulic jack, said jack 
including parts forming two variable volume chambers, 
So that expansion of one of said chambers and retrac 
tion of the other corresponds to operation of said jack 
in one direction whereas retraction of said first men 
tioned chamber and expansion of the other corresponds to 
operation of said jack in the opposed direction, a conduit 
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starting respectively from each of said two chambers, 
a source of power liquid under pressure, a feed pipe 
leading from said source, a discharge conduit, valve means 
interposed between said two first mentioned conduits, 
said feed pipe and said discharge conduit, said valve 
means being capable of connecting either of said two 
first mentioned conduits with said feed pipe and the other 
with said discharge conduit, and liquid flow indicator 
means inserted in said discharge conduit, said source 
of power liquid under pressure comprising pumping 
means having the delivery thereof in communication with 
said feed pipe, accumulator means, a connecting conduit 
between said feed pipe and the delivery of said accumula 
tor means, a valve in said connecting conduit for opening 
and closing the communication between said feed pipe 
and said accumulator means, and electric motor for driv 
ing said pumping means, an electric circuit comprising 
a source of current for operating said motor, electro 
magnet means for controlling said valve arranged, when 
energized, to place said valve in the communication clos 
ing position, said valve being in the communication open 
ing position when said electro-magnet means is not en 
ergized, an electric circuit including a current source for 
energizing said electromagnetic means, said two electric 
circuits having a portion in common, and a switch in 
said electric circuit portion adapted, in a first position 
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thereof, to be used to operate the hydraulic jack, to close 
both of said electric circuits and, in a second position 
thereof, to be used to keep said hydraulic jack in sta 
tionary position, to open both of said electric circuits. 

2. A remote control installation according to claim 1 
further including automatic control means to start said 
pumping means into operation when the pressure in said 
feed pipe is between two given values, said automatic 
means being placed under control of said switch mecha 
mism to be operative only when said switch mechanism 
is in said second position. 
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