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ABSTRACT OF THE DISCLOSURE 
The invention relates to means for automatically con 

trolling the motion speeds of the valve members of three 
way valve systems between positions where they respec 
tively connect the free piston autogenerators of an in 
stallation constituted of several of Said autogenerators 
with either a receiver engine, such as a turbine, which is 
to be supplied with the driving gases produced by Said 
autogenerators or the atmosphere, said autogenerators 
being connected with both for intermediate positions of 
said valve members. These means are adapted to restrain 
the speed of the motion of each of said valve members 
when it is desired to connect the corresponding autogen 
erator with the receiver engine as well as, preferably, on 
the last portion of the travel of said valve member in the 
opposite direction. 

unassum 

The invention relates to installations comprising Sev 
eral free piston autogenerators which Supply a receiver, 
in particular a turbine, with driving gases. 

It is known to connect the exhaust outlets for driving 
gases generated by several autogenerators of a common 
installation to a common collector located upstream from 
the receiver engine and to provide between each auto 
generator respectively and the common collector a three 
way valve system comprising a valve which, dependant 
upon its positions in said system, controls either the 
connection between the corresponding autogenerator and 
the collector, or the connection between said autogen 
erator and a space under low pressure such as the atmos 
phere, or further the connection between said autogen 
erator and both the collector and the atmosphere. 
The control of the known three way valve Systems re 

quires from the supervisor of the installation a great at 
tention and the performance of a certain number of Suc 
cessive operations in the case, for instance, where one 
of the autogenerators is to be started and connected to 
the common collector at a time where the other auto 
generators of the same installation are already working. 
The object of the invention is to simplify the operations 

to be performed by said supervisor and to automatize the 
motions of the valve as soon as they are started in one 
direction or in the other either by the supervisor or by 
a governor. 
The invention is more particularly concerned with the 

control of a three way valve system provided, between 
each autogenerator and the collector, upstream from the 
receiver and which is likely, in its extreme positions, to 
connect the autogenerator either with the receiver or 
with a space under low pressure for instance the atmos 
phere, whereas, in its intermediate positions, it permits 
more or less throttled connections between the autogen 
erator and, on the one hand, the collector and, on the 
other hand, the space under low pressure. 

According to the invention, the control means for the 
operation of the valve member of said three way valve 
system are arranged in such manner that they automati 
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2 
cally cause, when it is desired to connect the autogen 
erator with the collector, a slow motion of the valve with 
a progressive increase of the section of the throttled com 
munication between the autogenerator and the collector 
and a concomitant progressive decrease of the Section of 
the throttled communication between the autogenerator 
and said space under low pressure whereas, when it is 
desired to disconnect the autogenerator from the col 
lector, they cause a rapid motion of said valve member, 
at least in the first portion of the stroke thereof, toward 
the position in which said valve member closes the com 
munication between the autognerator and the collector 
and opens completely the communication between the 
autogenerator and the space under low pressure. 

According to a preferred embodiment of the invention, 
said valve is contrived in a manner such that it comprises, 
on either side of the part of its body which carries the 
surfaces coming into contact with valve seats provided in 
the chamber of said three way valve system for closing 
completely the communication between the autogenerator 
and either the collector in one of its extreme positions 
or the space under low pressure in its other extreme posi 
tion, protruding extensions the respective diameters of 
which decrease toward their extremities so that they co 
operate with the one or the other of said valve seats for 
producing said throttled connections between the auto 
generator and, on the one hand, the collector and, on the 
other hand, the space under low pressure, the sections of 
said throttled connection varying progressively when said 
valve member moves progressively from one of said seats 
to the other. 

Other objects of the invention will appear as this de 
scription proceeds in connection with preferred but non 
limitative embodiments of said invention and with refer 
ence to the appended drawings in which: 

FIG. 1 shows diagrammatically a part of the installa 
tion in accordance with the invention, said part compris 
ing in particular one of the autogenerators supplying the 
collector of the installation with driving gases and means 
controlling the communication of this autogenerator either 
with the collector or with the atmosphere: 

FIGS. 2, 3 and 4 show the said control means in several operating positions; 
FIG. 5 is a diagram showing the respective evolutions 

of the delivery pressure when one of the autogenerators 
is connected with the common collector for two different 
working conditions of said installation. 

FIGS. 6 to 8 show other exemplary embodiments, ac 
cording to the invention, of the means controlling the 
operation of said three way valve system. 

Referring first to FIGURES 1 to 4, they show an in 
stallation comprising for instance three piston autogen 
erators and a turbine fed with driving gases supplied by 
said autogenerators. 
The installation comprises a collector 1 and three gas 

Supply pipes 2a, 2b, 2 leading thereto, each of said pipes 
connecting one autogenerator to said collector. Only one 
of said autogenerators shown at 3 is represented in FIG. 
1, this autogenerator being connected to the pipe 2a. The 
collector 1 is further connected through a pipe 4 to a tur 
bine 5 which is driven by the driving gases supplied by 
the working autogenerators to the collector 1. 

Each of said free piston autogenerators comprises, as 
well known, a driving or motor part working preferably 
according to a two stroke diesel cycle and a compressor 
part compressing and delivering air to the motor part. The 
driving gases delivered by the autogenerator are con 
stituted by the mixture of uncompletely expanded com 
bustion gases formed therein and of the excess of scaveng 
ing air supplied by the compressor part to the motor part. 
After its exhaust from said motor part, this mixture air 
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rives first to an exhaust pot 6 and afterwards to a three 
way valve system 7 within which a valve member 8 is pro 
vided. This three way valve system is connected, on the 
one hand, to said exhaust pot 6, on the other hand to 
the pipe 2 communicating with the collector 1 and final 
ly to a conduit 9 which opens to the atmosphere. In the 
position shown in FIG. 1, the valve member 8 closes 
the communication between the exhaust pot 6 and the 
pipe 2a by its application on the valve seat 8a and it per 
mits the large opening of the communication between said 
exhaust pot and the conduit 9. 

In the positions shown in FIGS. 2 and 4, said valve 
member provides throttled communications between the 
exhaust pot 6 and simultaneously the collector 1 on the 
one hand, and the conduit 9 on the other hand. 

Finally, in the position shown in FIG. 3, the valve 
member opens fully the communication between the ex 
haust pot 6 and the collector 1 and closes the communi 
cation between the exhaust pot 6 and the conduit 9 by its 
application against the valve seat 8. 

Concerning the control means of said valve member, 
for opening for example the connection between one 
autogenerator 3 and the collector 1 supplied under a 
given pressure with the driving gases from other auto 
generators of the same installation, they are arranged, 
according to the invention, in a manner such that they 
cause a slow motion of the valve member in the direc 
tion of the opening of the communication between the 
newly started autogenerator 3 and the pipe 2a which leads 
to the collector 1 and the concomitant closing of the 
communication between the same autogenerator 3 and 
the conduit 9, so that the pressure of the gases supplied 
by the autogenerator 3 may increase progressively and 
that consequently an equalization occurs between the 
pressures existing in the exhaust pot 6 and the collector 1. 

During the slow motion permitting the connection of 
the autogenerator 3 with the collector 1, the valve 8, start 
ing from the position shown in FIG. 1, passes through 
the intermediate position such as shown in FIG. 2 and 
finally stops at the end of the connection period in the 
position shown in FIG. 3 in which it opens a large com 
munication between the exhaust pot 6 and the collector 
and closes completely the conduit 9. 

FIG. 5 shows the changes in the pressures within the 
exhaust pot 6 during the performance of this connection 
operation in the case, on the one hand, where the pres 
sure in the collector 1 is relatively high, for instance 
equals 3 atmospheres and, on the other hand, where the 
pressure in the same collector is low, for instance equals 
or nears 0 atmosphere. The abscissae in said diagram 
correspond to the stroke of the valve member 8 or to 
the time of duration of said stroke, whereas the ordinates 
correspond to the pressures in the exhaust pot 6. 

In the two cases it can be seen that the pressure within 
the exhaust pot 6 first increases up to an intermediate 
position of the valve member. In the first case, the pres 
sure further increases beyond this intermediate position 
to approximately equal said pressure of 3 atmospheres 
within the collector. However, in the second case, the 
pressure within the exhaust pot 6 decreases after this in 
termediate position of the valve member to become ap 
proximately equal to the one existing in the collector 1, 
thus practically to the atmospheric pressure. 

Still according to the invention the control means of 
the valve member 8 are arranged such that they control 
a rapid return stroke of said valve member-namely in 
the direction where it opens the communication between 
the exhaust pot 6 of the autogenerator 3 and the con 
duit 9 and closes at least partially the communication 
between Said exhaust pot 6 and the collector 1-at least 
in the first part of said stroke. This last motion of the 
valve member permits the decrease and the suppression 
of the feeding of the turbine by the concerned autogen 
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4. 
instance on the case of the cut out of an alternator driven 
by said turbine. 

According to a preferred embodiment of the invention, 
one provides that this rapid motion which produces a 
rapid decrease of the delivery of driving gases from the 
concerned autogenerator to the collector is stopped be 
fore the complete closing of the pipe 2a by said valve 
member, in an intermediate position, for instance in the 
one shown in FIG. 4, the further motion of said valve 
in the same direction being again slowed down. In such 
a manner, the supply of gases to the collector 1 is suffi 
ciently reduced and one avoids a too rapid decrease of 
the pressure within the exhaust pot 6, such a too rapid 
decrease in pressure being likely to stop the autogenera 
tor 3. Another reason which justifies the slow operation 
of the end portion of the return-stroke of the valve mem 
ber 8 in the direction of closure of the pipe 2a lies in 
the fact that the sudden decrease in load of the turbine 
lasts only a short time, for instance during only a few 
Seconds, and that afterwards the valve member 8 must 
permit the passage of sufficient quantities of gas toward 
the turbine in order to maintain the turbine in idling 
operation or, if the case should be, to enable the same to 
deliver a reduced power. 
The valve member 8 is advantageously provided, on 

either side of its median portion which carries the sur 
faces resting against the valve seats 8a or 8b, for the 
extreme positions of the valve member, with protruding 
extensions 10 and 11 the diameters of which decrease to 
ward their extremities and the side surfaces of which 
cooperate with the seats 8a and 8 respectively, for con 
trolling the increase or decrease of the sections of the 
throttled passage for the gases between the exhaust pot 
6 and the pipe 2a as well as between the exhaust pot 6 
and the conduit 9, according to predetermined laws, dur 
ing the motions in either direction of said valve member. 
The generating lines of the side walls of said protruding 
extensions are chosen such as to correspond to the de 
sired laws of variation of the sections of said throttled 
passages in function of the intermediate positions of said 
valve member. 
The control means of the valve 8 such as defined here 

above may be of different nature, for instance of pneu 
matic, hydraulic or electric nature. 
A preferred hydraulic embodiment of the control means 

according to the invention which appears to be particularly 
advantageous is shown in FIGS. 1 to 4. 
According to this embodiment, the valve member 8 is 

mounted on a rod 12 carrying a piston 13 which divides 
one cylinder 14 in two compartments a and b. The cylin 
der 14, which is closed on the side directed toward the 
valve 8, is provided with an inlet 15 for a liquid under 
pressure and opens by its other side into a second cylin 
der 16 having a larger diameter. A piston 17, which is 
slidably fitted on an extension 12 of the rod 12, works 
in said cylinder 16 (FIG. 1), the extension 12 extending 
beyond the piston 13 on the opposite side thereof with 
respect to the valve member 8. The compartment b is thus 
limited on one side by the piston 13 and on the other side 
by the piston. 17. The compartment c of cylinder 16 which 
is located on the opposite side of the piston 17 communi 
cates with an accumulator 20 of fluid under pressure 
through an opening 18 controlled by a valve 19. 
The compartments b and c are interconnected by a con 

duit 21 provided with a throttle 22. In addition, another 
conduit 23, equally comprising a throttle 24, is connected 
with the conduit 21. 
The valve 19, as shown in FIGS. 1 to 4, is shaped as a 

Stepped piston, the part thereof having the smaller diam 
eter closing the opening 18 when said part is applied 
against the border of said opening. Said part of smaller 
diameter Works in a space d having a larger diameter 
which is connected with the accumulator 20 through a 

erator when the load of the same suddenly decreases, for 75 conduit 25. 
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The portion of the valve 19 having the largest diameter 
operates in a cylinder 26, a spring 27 being lodged therein, 
said spring tending to move the valve 19 toward the open 
ing 18 in order to ensure the closing thereof. In addition, 
the bottom of said cylinder 26 is connected through a con 
duit 28 and an electrovalve 29, either with the accumula 
tor 20 through a further conduit 30 or with the atmos 
phere through an outlet 31. The pressure generated in the 
accumulator 20 is far superior to the pressure which is 
fed by the inlet 15 into the compartment a. For instance 
the pressure in compartment a is equal to 3 atmospheres 
whereas the pressure which is permanently generated in 
the accumulator 20 is for instance equal to 12 atmos 
pheres. This pressure is maintained in the accumulator 20 
by a pump not represented. 
The operation of the control means which have been 

described here above is as follows. 
In is assumed first that the valve member 8 is in the 

position shown in FIG. 1, that is to say in the position 
for which it closes the communication between the exhaust 
pot 6 of the autogenerator 3 and the collector 1 and en 
ables the communication of said exhaust pot with the con 
duit 9. 

In order to maintain the valve member 8 in this posi 
tion, the electrovalve 29 is in the position shown equally 
in FIG. 1. In such a position, it closes the communication 
between the accumulator 20 and the interior space of the 
valve 19 within the cylinder 26. Consequently, the pres 
sure which reigns in the accumulator 20, and which is sup 
plied in the space d by its action upon the shoulder 19a 
formed by the portion having the largest diameter of the 
valve 19, maintains the same against the spring 27 in the 
position for which the opening 18 is open. 
Thus the pressure in the accumulator 20 is transferred 

to the space c within which it acts on piston 17 to apply 
the same against an abutment shoulder 32. In addition, the 
pressure of the accumulator is fed through the conduit 21. 
and the throttle 22 in the compartment b of the cylinder 
14 and thus acts on the piston 13 which maintains the 
valve member 8 in the position shown in FIG. 1 since the 
pressure fed by the accumulator 20 is higher than the pres 
sure fed to the compartment a through the inlet 15. When 
it is desired to connect the autogenerator 3, after its start 
ing, with the collector 1, the electrovalve 29 is brought in 
to the position shown in FIG. 2. In this position, it opens 
the communication of the accumulator 20 with the cylin 
der 26. The pressure of said accumulator, reinforced by 
the action of the spring 27, causes the valve 19 to move to 
the position for which its closes the opening 18 (see FIG. 
2). Hence the spaces c and b are cut off from the ac 
cumulator 20. The pressure still existing in the compart 
ment a thus causes the motion first of the piston 13 slow 
ly toward the right side against the resistance of the liquid 
contained in the compartment b and which escapes 
through conduits 21 and 23 and the throttles 22 and 24. 
After the piston 13 has moved along a first part of its 
range of motion in the right direction with respect to the 
valve member 8, it abuts an extension 17a of the piston 
17 so that the latter starts, under the driving effect of the 
pressure in the compartmenta, to move also to the right, 
this last motion being also slowed down owing to the 
fact that the piston 7 must drive out the liquid con 
tained in the compartment c through the conduit 23 and 
throttle 24. The motion of the valve member 8 and of the 
pistons 13 and 17 to the right is stopped when the median 
part of said valve member comes into contact with the 
valve seat 8, that is to say in the position where said valve 
member opens the communication between the exhaust 
pot 6 of the autogenerator 3 and the collector 1 and con 
comitantly closes the communication between said exhaust 
pot 6 and conduit 9. The slow motion of the valve mem 
ber from left to right has been obtained through the re 
sistance opposed by the liquid in the compartments b and 
c to the action of the pistons 13 and 17. Thus the pressure 
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6 
in the exhaust pot 6 has had the time to adapt itself to 
the pressure in the collector 1. 

In the positions shown in FIG. 3, the valve member 
8 and its control elements connect completely the auto 
generator 3 with the collector 1. If it is desired to dis 
connect the autogenerator 3 from the collector 1, the 
electrovalve 29 is again brought into the position shown 
in FIG. 1 and equally in FIG. 4. As a consequence, the 
valve 19 opens, following the setting in communication 
of the cylinder 26 with the atmosphere whereas the 
shoulder 19 of the valve 19 is still subjected to the 
pressure of the accumulator 20. The consequence of 
the opening of the valve 19 is the immediate action of 
the pressure reigning in the accumulator 20 on the pis 
ton 17. Owing to the importance of this pressure, both 
pistons 17 and 13, together with the valve member 8, 
are moved rapidly to the left from the position shown 
in FIG. 3 to the intermediate position shown in FIG. 
4 in which the piston 17 is stopped by its application 
against the abutment shoulder 32. For this intermediate 
position of the valve member 8, the flow of the driving 
gases generated in the autogenerator 3 toward the col 
lector 1 is strongly reduced. If the electrovalve 29 re 
mains in the last position, the valve 8 is caused to pro 
ceed further to the left under the action of the pressure 
in the accumulator 20 which is supplied to the piston 13 
through the throttle 22 against the pressure existing in 
the compartment a. Thus the further motion of the valve 
member 8 toward the left, starting from the interme 
diate position shown in FIG. 4, is strongly slowed down. 

It can be noted that a flap 33 has been shown in the 
conduit 9 in FIGS. 1 to 4. This flap is only used to 
cause the variation of pressure in the exhaust pot 6 in 
the case where the autogenerator 3, which has been 
started, is not immediately connected with the collec 
tor 1. Consequently the flap 33 is of no use in the normal 
situation where it is desired to connect the autogenerator 
3, after its starting, with the collector. In this last in 
stance, all the operations are performed by the motions 
of the valve member 8. 
Of course many alternatives of the control means of 

the valve member 8 in the chamber of said three way 
valve system 7 can be contrived without departing from 
the scope of the invention. Such alternatives are repre 
Sented in FIGURES 6 to 8. 

In FIG. 6 the embodiment represented in FIGS. 1 to 
4 is slightly modified to have the same pressure accu 
mulator delivering fluid under pressure either to the 
compartment c of cylinder 16 or in the compartment a 
of cylinder 4. This may be achieved for instance by 
connecting conduit 28 to inlet 15 by a line 35 and by 
further connecting the electrovalve 29 to said line 35 
through a line 36 (FIGURE 6). 

It will be appreciated that when the electrovalve 29 
is in the position shown in FIG. 6 it enables the accu 
mulator to supply fluid under pressure in the compart 
ment c of cylinder 6 while the compartment a is open 
to the atmosphere, thereby ensuring the closure of the 
connection between the collector 1 and the exhaust 
means 6 in the aforesaid conditions. 
On the contrary when the electrovalve is in the posi 

tion shown in FIGURES 2 and 3 it enables the supply 
of the compartment a of cylinder 14 with fluid under 
pressure while it operates valve 19 to close the opening 
13 of the compartment c of cylinder 16. The fluid pres 
Sure acting on piston 13 thus move the same slowly in 
the direction where said valve member opens the con 
nection between said exhaust means 6 and said collec 
tor 1 against the resistance of the fluid compartment b 
and c. 

Still another embodiment is shown in FIGURES 7 
and 8 in which the same elements than in the former 
figures are referred to by the same reference numbers. 
An accumulator 40 of fluid under pressure is controlled 
by an electrovalve 41 to supply said fluid under pressure 
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either through a line 42, to the exterior compartment a 
defined by the piston 13 in the cylinder 43 of the control 
means for the displacements of said valve member 8 or, 
through a line 44, to the exterior compartment c1 defined 
in said cylinder 42 by the piston 17. 

FIG. 7 shows the electrovalve 41 in the position in 
which it allows the fluid under pressure to be fed in said 
compartment c while compartment a is connected with 
the atmosphere through line 42 and outlet 45. As de 
scribed above piston 17 is then able to push rapidly piston 
13 together with the valve member 8 in the direction 
where the latter closes partially the connection between 
said collector and said exhaust means until said piston 
17 is stopped by abutment 46. The piston 13 is then 
allowed to move further but slowly in the same direction 
until complete closure of the last mentioned connection 
owing to the supply under reduced flow of fluid under 
pressure in the central compartment b through line 21 
throttled in 22. 
On the contrary when electrovalve 4 is in the position 

shown in FIG. 8 it is the compartment a which is con 
nected with the source of fluid under pressure while the 
supply to compartment c is cut off. The pressure in com 
partment a is thus able to move piston 13 toward piston 
i7, the former driving the latter away from its abutment 
46 in the last portion of its stroke, the motions of said 
pistons in the last mentioned direction being slowed down 
owing to the reduced flow of the fluid driven out from 
compartments b1 and c1. 

In a general manner, while the above description dis 
closes what are deemed to be practical and efficient em 
bodiments of the present invention, said invention is not 
limited thereto as there might be changes made in the 
arrangement, disposition and form of the parts without 
departing from the principle of the invention as compre 
hended within the scope of the appended claims. 
What is claimed is: 
i. An installation comprising free piston autogenera 

tors, each of which is provided with exhaust means, a 
collector, communication means between each of said ex 
haust means and said collector, a three way valve System 
within said communication means, said three way valve 
system comprising a chamber connected to the con 
cerned exhaust means, the collector and a space under 
low pressure, a valve member in said chamber which in 
a first extreme position connects said exhaust means to 
said collector only, in a second extreme position con 
nects said exhaust means to said space only, and, in in 
termediate positions between said extreme positions, 
provides throttled communications of said exhaust means 
with both said collector and said space, said valve mem 
ber being shaped such that the sections of the respective 
throttled communications vary regularly in function of 
the respective distances between any intermediate position 
considered and the extreme positions respectively of said 
valve member, means operative to move said valve mem 
ber in either direction between said first and second re 
spective extreme positions and means for restraining the 
speed of the motion of said valve from said second 
extreme position, where it connects said exhaust means to 
said space only, toward said first extreme position where 
it connects said exhaust means to Said collector only. 

2. An installation according to claim further com 
prising means for restraining the speed of the motion 
of said valve from an intermediate position thereof 
toward said second extreme position where it connects 
said exhaust means to said space only. 

3. An installation according to claim 1 wherein the 
communications between said chamber and respectively 
said collector and said space under low pressure are pro 
vided with seats for said valve member, the latter com 
prising two protruding portions extending from either 
side of the Surfaces of Said valve member coming respec 
tively in contact with said seats in either one of said 
first and second extreme positions, said protruding por 
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tions cooperating with said seats for ensuring said regu 
lar variations of the sections of said throttled com 
munications in function of the respective distances of 
said intermediate positions of said valve member to said 
extreme positions. 

4. An installation comprising free piston autogenera 
tors, each of which is provided with exhaust means, a 
collector, communication means between each of said 
exhaust means and said collectors, a three way valve 
System within said communication means, said three way 
valve system comprising a chamber connected to the 
concerned exhaust means, the collector and a space 
under low pressure, a valve member in said chamber 
which in a first extreme position connects said exhaust 
means to said collector only, in a second extreme posi 
tion connects said exhaust means to said space only, and, 
in intermediate positions between said extreme positions, 
provides throttled communications of said exhaust means 
with both said collector and said space, a system com 
prising a cylinder and a piston working in said cylin 
der, said piston being rigid with said valve member for 
controlling the displacements thereof, sources for sup 
plying in said cylinder fluid under different pressures in 
said cylinder on the opposite sides of said piston, the 
higher pressure being fed on the side of said piston where 
it causes the same to move said valve member in the 
direction where it closes the connection between said 
collector and said exhaust means, a throttled outlet in 
said cylinder on the side of the piston subjected to the 
highest fluid pressure, means operative to cut off the con 
nection between the source supplying the highest pres 
Sure and said cylinder, thereby enabling the lower pres 
Sure fluid to move the piston in the direction where it 
opens the connection between said exhaust means and 
Said collector, said piston being slowed down during this 
motion by the limited flow of the fluid driven out from 
said cylinder through said throttled outlet. 

5. An installation comprising free piston autogenera 
tors, each of which is provided with exhaust means, a 
collector, communication means between each of said 
exhaust means and said collectors, a three way valve 
system within said communication means, said three way 
valve system comprising a chamber connected to the con 
cerned exhaust means, the collector and a space under 
low pressure, a valve member in said chamber which in 
a first extreme position connects said exhaust means to 
Said collector only, in a second extreme position con 
nects said exhaust means to said space only, and, in in 
termediate positions between said extreme positions, pro 
vides throttled communications of said exhaust means 
with both said collector and said space, a system com 
prising cylinder means, a first piston rigidly connected 
to said valve member and a second piston slidable in 
said cylinder means, an abutment in the central com 
partment defined in Said cylinder between said first and 
Second pistons for limiting the displacements of said sec 
ond piston toward said first piston, means for supplying 
fluid under a lower pressure and a higher pressure to 
respectively the first and second exterior compartments 
defined in said cylinder by said first and second pistons, 
control means operative to cut off the highest pressure 
Supplied to said second compartment, a throttled con 
nection between said central compartment and said sec 
ond compartment, a throttled outlet from said second 
compartment, said first piston being so positioned in said 
cylinder means with respect to said second piston that, 
when said control means are operated to cut off the high 
est pressure Supply of fluid to said second compartment, 
Said first piston moves said valve member in the direc 
tion where it opens the connection between said collec 
tor and Said exhaust means and, during its stroke, abuts 
said second piston and drives it away from said abut 
ment, said first piston being slowed down during said 
stroke by the limited flow of the fluid driven out through 
Said throttled outlet whereas, when said control means 
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are operated to permit the supply of the highest pres 
sure on said second piston it is rapidly pushed back until 
said abutment together with said first piston, the latter 
being then caused to end slowly the second portion of 
its return stroke under the fluid supplied to it through 
said throttled connection. 

6. An installation according to claim 5 wherein the 
diameter of said second piston is greater than the diame 
ter of said first piston. 

7. An installation comprising free piston autogenera 
tors, each of which is provided with exhaust means, a col 
lector, communication means between each of said ex 
haust means and said collectors, a three way valve system 
within said communication means, said three way valve 
system comprising a chamber connected to the concerned 
exhaust means, the collector and a space under low pres 
sure, a valve member in said chamber which in a first ex 
treme position connects said exhaust means to said col 
lector only, in a second extreme position connects said 
exhaust means to said space only, and, in intermediate 
positions between said extreme positions, provides 
throttled communications of said exhaust means with 
both said collector and said space, a system comprising 
a cylinder, a first piston rigidly connected to said valve 
member and a second piston slidably fit in said cylinder, 
an abutment in the central compartment defined in said 
cylinder between said first and second pistons for limiting 
the displacements of said second piston toward said first 
piston, means for supplying a fluid under pressure, con 
trol means in said last mentioned means operable to 
permit the supply of either one of the first and second 
exterior compartments defined in said cylinder by said 
first and second pistons respectively, a throttled connec 
tion between said second compartment and said central 
compartment, a throttled outlet from said second com 
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partment, said first piston being so positioned in said 
cylinder with respect to said second piston that, when 
said control means are operated to supply said fluid 
under pressure to said first compartment, said first piston 
moves said valve member in the direction where it opens 
the connection between said collector and said exhaust 
means and, during its stroke, abuts said second piston 
and drives it away from said abutment, said first piston 
being slowed down during said stroke by the limited flow 
of the fluid driven out from said second compartment 
through said throttled outlet whereas, when said con 
trol means are operated to permit the Supply of said sec 
ond compartment with fluid under pressure, said second 
piston is rapidly pushed back until said abutment together 
with said first piston, the latter being then caused to end 
slowly the second portion of its return stroke under the 
fluid supplied to it through said throttled connection. 
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