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1. 

My invention relates to assemblies comprising 
a compressed-air generator and a plant fed by 
Same and it refers more particularly to such as 
semblies including an air-compressor super 
charging a prime mover system. 
A first object of my invention consists in using 

as compressed-air generator a free piston auto 
generator, the exhaust gases of which are forced 
under pressure into the turbine element of a 
turbo-blower machine, and in providing means to 
control the output of the auto-generator in ac 
cordance with at least one of the functional fac 
tors of the plant to which compressed air is sup 
plied by the blower element of the turbo-blower. 
Other objects of my invention will be more 

fully understood from the following detailed de 
Scription with reference to the annexed drawings 
in which: 

Fig. 1 is a diagrammatical longitudinal section 
of a free piston auto-generator, 

Figs. 2 to 10 diagrammatically represent nine 
assemblies in accordance with my invention. 

In Fig. 1 a free piston auto-generator com 
prises a motor cylinder a, a compressor cylinder b, 
preferably Supercharged by a part of the com 
pressed air delivered by the turbine-blower ma 
chine, an air cushion chamber c, and a movable 
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structure formed of two pistons d and e respec 
tively cooperating with cylinders a and b. The 
operation may briefly be described as follows: 
When pistons d and e are oscillated, cylinder b 
forces air under pressure into the annular cham 
ber surrounding cylinder a which operates as a 
two-stroke internal combustion engine with fuel 
injection by means of an injection pump g direct- : 
ly actuated by the movable structure. The ex 
haust gases are delivered under pressure through 
conduit 2. The air cushion chamber c in the 
lower part of cylinderb ensures the return stroke 
of the movable structure. A rod f permits of 
adjusting the injection pump g. 

In Fig. 2 two free piston auto-generators 
deliver exhaust gases under pressure through a 
common conduit 2 to an exhaust gas turbine 3, 
coupled with a rotary blower 4. The air from 
blower 4 is heated by a burner h and the hot 
gases produced are supplied to a turbine 5 form 
ing a prime mover. 
The injection pump g of the two free piston 

auto-generators are controlled in known man- ; 
ner by means of rods f and the latter are actuated 
by a centrifugal speed governor 6 driven by tur 
bine 5. Tuel injection to auto-generators is 
thus controlled in accordance with the speed 
of the turbine or prime mover 5. 
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In the arrangement of Fig. 3, there is a pneu 

matic device connected to the supply line be 
tween blower 4 and burner h responsive to the 
pressure of the air supply in the line for con 
trolling rods f. A governor 6 controlled by the 
speed of turbine 5 regulates valve u which con 
trols burner h. 
In Fig. 4 the air from blower 4 is supplied to 

three auto-generators 8 and the exhaust gases 
of the latter are fed to a turbine fo. The con 
trol rods f of auto-generators are actuated 
by a centrifugal speed governor 9 driven by tur 
bine 0, whereby fuel injection in auto-generators 
f is varied in accordance with the speed of the 
prime mover, as in the case of Fig. 2. 
In the arrangement shown in Fig. 5, the rods 

f controlling fuel injection to auto-generators 
(auxiliary group of auto-generators) are actuated 
by the lever 8 used to control auto-generators 8 
(main group of auto-generators). The output of 
the auxiliary group of auto-generators is thus 
varied in accordance with the output of the main 
group. - - 

It is of advantage in such a case to provide 
means permitting to vary the relative positions 
of the respective controlling devices, such means 
beling inserted in the gear connecting the fuel 
injection controlling devices. It is thus possible 
to vary the quantity of fuel injected into the 
auxiliary auto-generators with respect to the 
quantity injected into the main auto-generators 
8. In the example shown in Fig. 5, there is pro 
vided an adjustable connecting rod 2 of the con 
ventional type comprising two threaded rods 
with right and left hand threads Co-operating 
with a tubular member 3 provided with right 
and left hand threads at its ends. The length 
of connecting rod f2 may thus be varied at will 
be rotating member 3. . 
Such an adjustment is more particularly used 

when it is desired to obtain rapidly a variation 
in the total output of both groups of auto-general 
tors. Supposing the output is to be increased, 
the injection ratio between the main and auxil 
iary groups is first reduced, care being taken to 
maintain the total output. This output is after 
wards increased and the normal injection ratio 
between the groups is resumed. When it is de 
sired to reduce the output, the injection ratio is 
first increased. 
In the form shown in Fig. 6, the rods of the 

fuel injection devices f of an auxiliary group of 
auto-generators (f) and of a main group (8) are 
jointly controlled by a governor 9 driven by tur 
bine 0, An adjustable connection f3 is pro 
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vided between the fuel injection devices of the 
two groups so that their relative operations may 
be varied. 
The form shown in Fig. 7 differs from that of 

Fig. 6 in that the fuel injection devices of both 
groups are jointly controlled by a pneumatic 
device responsive to the output pressure of 
the main group. 
The device controlling the auxiliary group 

of auto-generators may be responsive to a 
functional factor of the main group and at the 
Same time to a functional factor of the auxiliary 
group, whereby the second-named factor may 
maintain the output of the auxiliary group to 
the value required for the main group. 
Such a method permits the inlet pressure of 

the main group to remain a function of the ex 
haust pressure of the said group; or the working 
pressure of the auto-generators of the auxiliary 
group to remain a function of the exhaust pres 
Sure of the main group; or the speed of the turbo 
blower to remain a function of the prime mover 
speed. 

In the example illustrated in Fig. 8, the two 
functional factors are respectively the air pres 
sure at the outlet of blower 4 and the exhaust 
pressure of the main group of auto-generators 8. 
These pressures act on opposite sides of a pis 
ton. A connected by an appropriate gearing with 
the rods f controlling the injection pumps g of 
the auxiliary group . The rods fi controlling 
the injection pumps g of the main group 8 
are actuated by the centrifugal governor 9 of the 
prime mover f0. 
The example of Fig. 9 is substantially similar 

but the two pressures acting on pistons 4 are 
respectively the exhaust pressure of the autogen 
erators f of the auxiliary group and the exhaust 
pressure of the autogenerators 8 of the main 
group. In this case the prime mover is a recip 
rocating machine Oa. 

In the arrangement of Fig. 10 the turbo-blower 
3, 4 associated with the auxiliary group derives 
a centrifugal governor 5 while the prime mover 
fo drives another centrifugal governor 6. Cen 
trifugal governors 5 and 6 respectively actuate 
parallel rods and 8 axially sliding in a frame 
9. There is also provided a third slidable rod 20 

parallel to rods and 8, and rods 7, 8 and 
20 are connected by means of a lever 2 articu 
lated at its ends to rods 20 and 8 and at an in 
termediate point to rod T, such articulations 
being provided with play or other means per 
mitting movements of the rods. And rod 20 is 
connected by an appropriate gearing with the 
rods controlling the injection pumps g of the 
auxiliary group l. 
The position of lever 2 shown in full lines 

corresponds to a full load while the reduced load 
position is illustrated in dashed lines. 

It is to be understood that the above descrip 
tion has been given merely by way of example 
to disclose practical and efficient embodiments 
of my invention, but that I do not wish to be 
limited thereto, since the details may be varied 
within the scope of the appended claims. Espe 
cially, the device fed by the blower of the auxil 
iary group does not be necessarily a power plant 
but can be a network of compressed air. 
I claim: 
1. A System comprising a rotary blower; a 

i turbine driving said blower; at least one first free 
piston auto-generator of the internal combus 
tion type adapted to supply exhaust gases under 
pressure to said turbine; at least one second free 
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4. 
piston auto-generator of the internal combus 
tion type to which compressed air is supplied by 
said rotary blower; a machine to which exhaust 
gases under pressure are supplied by said sec 
Ond-named auto-generator; and means respon 
sive to a condition which varies with variation 
in the load on said machine and adapted to con 
trol said first-named auto-generator. 

2. In a system as claimed in claim 1, said ma 
chine being a prime mover of the class includ 
ing turbines and reciprocating engines. 

3. In a system as claimed in claim 1, said ma 
chine being a prime mover of the class including 
turbines and reciprocating engines and said 
means being responsive to the speed of said prime 

OWer. 
4. A system comprising a rotary blower; a 

turbine driving said blower; at least one first free 
piston auto-generator of the internal combus 
tion typje adapted to supply exhaust gases under 
pressure to said turbine; at least one second free 
piston auto-generator of the internal combus 
tion type to which compressed air is supplied by 
said rotary blower; a machine to which exhaust 
gases under pressure are supplied by said sec 
ond-named auto-generator; means to control 
said first-named auto-generator; means to con 
trol said second-named auto-generator; and a 
positive connection between said first-named and 
Second-named means. 

5. In a system as claimed in claim 4, said con 
nection being adjustable to permit of varying the 
ratio of control between said first-named and 
said second-named auto-generator. 

6. A system comprising a rotary blower; a tur 
bine driving said blower; at least one first free pis 
ton auto-generator of the internal combustion 
type adapted to supply exhaust gases under pres 
sure to said turbine; at least one second free pis 
ton auto-generator of the internal combustion 
type to which compressed air is supplied by said 
rotary blower; a machine to which exhaust gases 
under pressure are supplied by said second 
named auto-generator; means to control said 
first-named auto-generator; means to control 
said second-named auto-generator; a positive 
connection between said first-named and said 
second-named means; and means responsive to a 
condition which varies with variation in the load 
on said machine and adapted to actuate in und 
son said first-named and said second-named . 
e.S. 
7. In a system as claimed in claim. 6, said ma 

chine being a prime mover of the class including 
turbines and reciprocating engines, and said last 
named means being responsive to the speed of 
said prime mover. 

8. In a system as claimed in claim 6, said last 
named means being responsive to the pressure of 
the gases supplied to said machine. 

9. A System which comprises a first group in 
cluding a rotary blower, a turbine driving said 
blower, and at least one free piston auto-gen 
erator of the internal combustion type adapted 
to supply exhaust gases under pressure to said 
turbine; a second group including at least One 
free piston auto-generator of the internal com 
bustion type to which compressed air is supplied 
by said rotary blower and a machine to which 
exhaust gases under pressure are supplied by said 
second-named piston auto-generator; means to 
control the auto-generator of Said first named 
group, said means being responsive to a condi 
tion which varies with variation in the load on 
said second-named group and also to a condi 

  



5 
tion which varies with variation in the load on 
said first-named group; and means to control said 
second group. 

10. In a system as claimed in claim 9, said 
means to control the free piston auto-generator 
of said first group being actuated by a pneumatic 
device of the class embodying the piston and cyl 
inder system, such device being itself actuated 
in opposed relation by air pressure at the outlet 
of said rotary blower and by exhaust gas pres 
sure at the outlet of the free piston auto-gen 
erator of said second group. 

11. A power plant which comprises a first group 
including a rotary blower, a turbine driving said 
blower and at least One free piston auto-gener 

2,414,166 
ator of the internal combustion type adapted to 
supply exhaust gases under pressure to said tur 
bine; a second group including at least one free 
piston auto-generator of the internal combus 

0. 
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tion type to which compressed air is supplied by 
said rotary blower and a machine to which ex 
haust gases under pressure are supplied by said 
second-named free piston auto-generator; and 
means to control the free piston auto-generator 
of said first group, said means being responsive 
to a condition which varies with variations in the 
load on said first group and also to a Condition 
which varies with variation in the load on said 
machine. 
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