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[5 7] ABSTRACT 

This invention relates to a hydraulic installation in 
which means are provided for storing energy when op 
erating at low power and for restoring this energy for 
work at high power. 
According to the invention, an auxiliary pump keyed 
to the driven shaft of a motor driving a group of 
main pumps, discharges into an accumulator. A ?rst 
distributor may interrupt this ?ow and direct it 
towards a tank; a conduit connects the accumulator to 
the receiver conduit connected to the main pumps. A 
second distributor may interrupt this conduit. A pres 
sure sensor is connected to the input of a logic unit 
whose outputs are connected to the control elements 
of the distributors. This logic unit controls the posi 
tion of the distributors as a function of the pressure 
detected in the conduit. The invention is applicable to 
public works machines. 

.2 Claims, 2 Drawing Figures 
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HYDRAULIC INSTALLATION WITH ENERGY 
STORING MEANS 

The present invention relates to a hydraulic installa 
tion in which means are provided for storing energy 
when the power used by the receiver apparatus is less 
than the installed capacity, and for restoring this energy 
as a supplement to the fully employed installed capac 
ity for work where high power is required. 

In certain types of devices, and in particular in public 
works machines, it is advantageous, for reasons of 
economy of operation, to use all the installed power of 
these machines as much as possible. Now, certain work 
or certain work phases do not require this maximum 
use of the installed power, particularly when the resis 
tant stress is less than what the machine is capable of 
employing. Others, on the‘ other hand, require an addi 
tion of power for a short time, for example to overcome 
resistance to the tearing up of a volume of earth which 
is slightly more than the maximum capacity of the ma 
chine. _ 

The invention proposes to use at least a part of the 
installed capacity which is not devoted to the main task 
in the work of the ?rst type mentioned above, to store 
it and restore it when work of the second typehas to be 
carried out. 
To this end, it has for its object a hydraulic installa 

tion comprising a motor driving at least one so-called 
main pump and at least one so-called auxiliary pump, 
the main pump discharging into at least one receiver 
and the delivery pipe of the auxiliary pump being con» 
nected to a pressure accumulator. 
According to the invention, there is provided a ?rst 

two-way distributor disposed in the delivery conduit of 
the auxiliary pump which ensures communication of 
said auxiliary pump, in its ?rst position, with the accu 
mulator and, in its second position, with a tank; be 
tween said ?rst distributor and the accumulator there is 
tapped a pipe connected to the feed conduit of the re 
ceiver and provided with a second two-way distributor 
ensuring, in its ?rst position the closure of said pipe 
and, in its second position, the opening thereof, whilst 
a ?uid pressure sensor is disposed in the feed conduit of 
the receiver and controls, via a logic device, the selec 
tion of the positions of the ?rst and second distributors. 
The invention will be more readily understood on 

reading the following description with reference to the 
accompanying drawings, in which: 
FIG. 1 is a diagram of a hydraulic installation accord 

ing to the invention. 
FIG. 2 is a graph showing a possible development of 

the power as a function of the pressure in a hydraulic 
installation according to the invention. 
Referring now to the drawings, and ?rstly to FIG. 1, 

a motor 1 is shown on the driven shaft 2 on which are 

keyed, on the one hand,,a group of n main pumps (1 n and, on the other hand, a group of auxiliary pumps of 

which only one has been shown, at 3, to facilitate un 
derstanding of the invention. The main pumps 0 n 
are in communication via their inlet conduit (21 nl 
with a tank 4 and via their exhaust conduit a2 n2 with 
a pipe 5 for feeding a receiver member 6. 
An intermediate member 7 is provided at the junc 

tion of pipe 5 with each of conduits a2 112 in order to 
ensure, in known manner, the correct, selective com 
munication of these conduits with said pipe. 
The auxiliary pump 3 is connected via its inlet con 

duit 3a to tank 4 and via its exhaust conduit 3b to a 
pressure accumulator 8. A two-way distributor is inter 
posed in the exhaust conduit 312 between the pump 3 
and the accumulator 8. In its ?rst position, said distrib 
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2 
utor establishes‘the communication between the accu 
mulator 8 and pump 3, whilst its second position estab 
lishes communication between conduit 3b and tank 4, 
whilst isolating accumulator 8. 
A conduit 10 connected to conduit 312 between the 

accumulator 8 and ‘distributor 9 establishes a connec 
tion between said‘conduit 3b and pipe 5. This conduit 
10 comprises a non-return valve 10a and a two-posi~ 
tion, one~way distributor 11, ensuring, in its ?rst posi 
tion, the opening of conduit 10 and, in its second posi-' 
tion, the closure thereof. ' ' 

Finally, a pressure sensor 12 is disposed in conduit 5 
and is connected to the input of a logic unit 13 whose 
outputs are respectively connected to the control ele 
ment 9a of the distributor 9 and to the control element 
11a of the distributor 1 1. 
FIG. 2 is a graph showing the curves of variation of 

the power used as a function of the pressure demanded, 
for various flows obtained‘ by grouping several main 
pumps together. The Y-axis shows a power scale W and 
X-axis a pressure scale ‘p. The different flows Q1, Q2, Q3 
that may be obtained are shown in this graph by 
straight lines in view of the ratio‘W = pQ in which Q 
may take several ?xed values Q1, Q2, Q3 Wo repre 
sents the installed capacity of the machine. It corre 
sponds'to the maxium useful power furnished by the 
motor driving the pumps. This graph clearly shows that 
it is sought always to operate as close as possible to the 
maximum installed capacity. Thus, when one is in a 
zone of low'pressure, the ?ow Ql delivered by the main 
pumps is high. When the attained pressure I’l is such 
that PX >< Q1: Wo, flow O2 is le‘ss'than Q1 so as not'to 
overload the motor. The same applies until the least 
?ow On which may be dischargedvwith the group of in 
stalled pumps. ‘ ‘ . ‘ 

However, it should be noted that the use of the maxi 
mum installed capacity is only punctual, corresponding 
to products Q1 >< p1, Q2 X 132, Q3 X p3 .... .. In all the inter 
vals between these points, one always falls short of the 
maximum power. The invention seeks to use the avail 
able power to a maximum. 

In zone A of the graph of FIG. 2, it is seen that, as 
long as pressure p1 in the receiver circuit has not been 
reached, operation is not carried out at maximum 
power. The value of the flow Q1 could be increased so 
that, by straightening up the inclined straight line by 
which it is represented, this zone A is reduced. How 
ever, one should expect a considerable loss of load if 
the ?ow is too strong and losses by very considerable 
frictions which constitute a limit higher than the value 
of this flow Q1 which guarantees a good yield. 
One has therefore had to resort to an energy accumu 

lationarestitution system as described with regard to 
FIG. I. The auxiliary pump 3 may furnish a certain 
known ?uid ?ow to ?ll the accumulator 8 whose maxi 
mum pressure is also known. The power Wa that the 
auxiliary pump 3 will consume at a maximum is there 
fore known. This power Wa has been shown on the 
graph of FIG. 2. 
Assuming that the motor 1 is rotating, the n main 

pumps discharge into conduit 5 at flow-rate Q1 and the 
auxiliary pump 3 discharges through conduit 3b into 
accumulator 8, the distributor 9 being in its conduit 
open position, and distributor 11 closing conduit 10. It 
is known that the power absorbed by the pump 3 will 
never exceed the value Wa; therefore, as long as the 
pressure prevailing in the conduit 5 has not reached 
value p’l (FIG. 2), the motor will not be overloaded. 
When the pressure sensor 12 detects this value P',, the 
logic unit 13 controls the distributor 9 in the sense of an 
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interruption of conduit 3b. The auxiliary pump 3 then 
discharges in the direction of tank 4 and the power that 
it consumes is zero apart from the frictions. The power 
available at the output of the motor 1 on its shaft 2 is 
then devoted entirely to the n main pumps‘ 
When the pressure in the conduit 5 reaches value P,, 

a new group operates within the n main pumps so as to 
obtain a ?ow Q2. As shown by the graph of FIG. 2, the 
power used between p1 and p2 is less than the installed 
capacity W0. Insofar as this power is less than W0 - Wa, 
a part thereof may be‘used to make auxiliary pumps 3 
discharge into accumulator 8. Therefore, when the 
pressure sensor 12 records the pressure p2, the logic 
unit 13 controls the opening of the conduit 3b by acting 
on the control element 9a of the distributor 9. At the 
pressure p'2 detected by the sensor 12, the same se 
quence of operations occurs as at pressure p’1 and for 
the same reasons, i. e. communication of delivery of the 
pump 3 to the tank 4. 
The device continues to function in the same way 

until ‘the straight line of minimum flow has been 
achieved on the graph. 
Assuming that the flow O3 is the minimum ?ow and 

that the pressurepa is the maximum pressure attained 
by the installation at this ?ow rate, there may be an ad 
dition of power at this point due to the device of the in 
vention. In fact, the distributor 9 is in its position where 
conduit 3b is closed and when the sensor 12 detects the 
pressure'p3, the logic unit 13 controls the opening of 
conduit 10 through distributor 11. Two possibilities 
may then present themselves: either the accumulator 8 
which is adjustably calibrated to a pressure higher than 
value p3, is completely ?lled and the ?uid that it con 
tains may ?ow through the non-return valve l0a_ 
towards conduit 5, this bringing the desired addition of 
power, or the accumulator 8 is not ?lled up entirely and 
the ?uid that it contains is at too low a pressure to be 
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4 
able to pass through the valve 10a, and nothing hap 
pens. In this second case, the machine must return to 
phases of operation employing only a power less than 
Wo - Wa in order that the available power can be used 
for completely ?lling the accumulator 8. 
The device according to the invention is therefore ca 

pable of storing energy, using all or part of the installed 
capacity not used by the group of main pumps and of 
restoring it when the installed capacity is totally em 
ployed. This device has the advantage of improving the 
pro?tability of a hydraulic installation, particularly of a 
public works machine audit is in this latter domain that 
it ?nds advantageous application. 
What is claimed is: 
l. A hydraulic installation comprising a motor driv 

ing at least one so-called main pump and at least one 
,so-called auxiliary pump, the main pump discharging 
into at least one receiver and the delivery conduit of 
the auxiliary pump being connected to a pressure accu 
mulator, wherein a ?rst two-way distributor disposed in 
the delivery conduit of the auxiliary pump ensures 
communication of said auxiliary pump, in its ?rst posi 
tion, with the accumulator, and in its second position 
with a tank, and wherein between said ?rst distributor 
and the accumulator there is tapped a pipe connected 
to the feed conduit of the receiver and provided with a 
second two-way distributor ensuring, in its ?rst posi 
tion, the closure of said pipe and, in its second position, 
the opening thereof, whilst a ?uid pressure sensor is 
disposed in the feed conduit of the receiver and con 
trols, via a logic device, the selection of the positions of 
the ?rst and second distributors. 

2. An installation as claimed in claim 1, wherein a 
non-return valve is disposed in the said pipe preventing 
the circulation of the ?uid in this pipe in the direction 
of said accumulator. 

* * * * * 


