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My invention relates to gas compressors 
of that class in which the air is compressed. 
in a plurality of successive steps that is to 
say to multi-step gas compressors. O 

is My invention consists in that the reservoirs 
associated to any two successive compression 
steps are connected by a control element acted 
upon by the pressures existing in both res 
ervoirs and adapted to maintain a Substan 

10 tially constant ratio between the pressures in 
both reservoirs. 

Heretofore multi-step compressors have 
been controlled by controlling intake valves 
of all steps. Now the control of such valves 15 subject to high pressures is very difficult, SQ 
that in many cases only the intake valve of 
the first step was controlled. 
But this results in a great reduction of 

the efficiency and reliability of the Com 
20 pressor, since the reservoir associated to a preceding step is liable to be exhausted while 

the pressure in the next succeeding reservoir 
is liable to become excessive. This may hap 
pen for instance if a two step compressor is 

25 tised for a locomotive operated by a Diesel 
motor and the reservoir associated to the first 
step has to supply air under pressure for op 
erating the brakes while the reservoir asso ciated to the second or high pressure step has 

30 to supply the air under pressure for start ing. The frequent supply of air under pres 
sure for operating the brakes may then re 
sult in an exhaustion of the corresponding 
reservoir. . .. 
The drawing shows diagrammatically, a 

vertical section view through a constructional 
form of a two stage compressor.constructed 
in accordance with the present invention, Referring to the drawing it will be noted 

40 that the compressor has a differential piston 
comprising a lower piston 1 and an upper 
piston 6 concentrically mounted with and 
tipon the lower piston and of less diameter than it. The lower piston operates in a cyl 

45 inderia and serves to compress atmospheric 
air delivered to that cylinder through an in 
take valve 2. The compressed air is dis 
charged through a delivery valve 3 and pipe 
line 3, to a reservoir 4, from which the com: 50 pressed air may be withdrawn through exit 5 

35 

in a cylinder 6. 

therein for use in consumption devices, not 
shown. 
The upper high pressure piston 6, operates 

This cylinder 6 has air 
under pressure Supplied to it from reservoir 
4 through a pipeline 7 connecting the res 
ervoir and cylinder. A high pressure intake 
yalye 7" is located in intake pipe 7 and a 
high pressure delivery valve 8 is located in 
a delivery pipe 8. This delivery pipe con 
nects the high pressure cylinder 6 and a high 
preSSure reservoir comprising two intercon 
nected chambers 10, 11 communicating with 
each other through an automatic valve 9. 
If the pressure in the chamber 11, com 

municating with a consumption device not 
shown through a pipe 12, is reduced, air under 
pressure flows from the chamber 10 into the 
chamber 11 through the automatic valve 9. 
Therefore the pressures existing in the cham 
ber 10 and the chamber 11 are always sub 
stantially the same. 

Final delivery of high pressure air may 
take place through exit 12 of the reservoir 
11. It should be noted that the intermediate 
chamber 10 may act as a cooling chamber. 
In order that the ratio of the pressures in 

the high and low pressure tankshay be main 
tained at a fixed and predetermined value 
the chamber 10 and reservoir 4 are connected 
by a duct containing valve 13 having a differ 
ential piston geometrically similar to the 
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pump piston hereinbefore described. This 
valve piston operates in a cylinder 14 and 
comprises a lower reduced stem 149 and an 
upper enlarged head 14 in communication 
with the reservoir 4 through pipe 5. The 
stem 14 seats upon port 13 in the communi 
cating duct between reservoirs 10 and 4 to 
prevent passage of high pressure air from 
reservoir 10 to reservoir 4 except when the 
pressure in the reservoir 10is so much greater 
than the pressure in reservoir 4 that port 13 
will be opened by the excess pressure on the 
stem 149, thus allowing high pressure air to 
enter reservoir 4. 
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To assist the valve in maintaining the port 
13 closed, a coil spring 15 is located within 
the cylinder 14 and presses on the head 14. 
So long as the properratio of pressures exists 10t 



2 

the valve 13 will be in equilibrium, but when 
the pressure in the reservoir 4 drops the valve 

10 

13 will open admitting air from chamber 10. 
Each stroke of the piston 6 takes air from 

reservoir 4 and tends to increase the pressure 
in chamber 10 by a certain amount, and if the 
pressure at which the air is delivered to pis 
ton 6 is high then the pressure at which the 
air is delivered to the chamber 10 will be that 
high plus the amount of compression it has 
been subjected to under piston 6. Thus on 
account of the fact that the air in chambers 
10 and 12 comes from reservoir 4 the ratio of 

5 
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pressures between reservoirs 10 and 4 can not decrease by the building up of a high pressure 
in reservoir 4. 
The low pressure intake valve 2 is provided 

with a stopping device 16 connected with the 
control valve 17 communicating with the 
high pressure chamber 10. 
WE I claim is: 1. In a multistage gas compressor, the 

combination of at least two compressing cyl 
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inders and pistons working therein, a reser 
voir for each of said cylinders communicat 
ing with the delivery sides of said cylinders, 
a duct connecting the reservoirs of two 
successive compressor stages, and means 
adapted to maintain a substantially cont 
stant ratio between the pressures in the said 
reservoirs, said means being included in said duct and being responsive to the pressures in 
the two reservoirs which it connects. 

2. In a multistage gas compressor, the 
combination of at least two compressing cyl 
inders and pistons working therein, a reser 
voir for each of said cylinders communicat 
ing with the delivery sides of said cylinders, 
a duct connecting the reservoirs of two 
successive compressor stages, and means 
adapted to maintain a substantially constant 
ratio between the pressures in the said reser 
voirs, said means being included in said duct and being responsive to the pressures 
in the two reservoirs which it connects, and 
a delivery chamber communicating with one 
of said reservoirs. 3. In a multistage gas compressor, the 
combination of at least two compressing cyl 
inders and pistons working therein, a reser 
voir for each of said cylinders and communi 
cating with the delivery sides of said cylin 
ders, a duct connecting the reservoirs of 
two successive compressor stages, and means 
adapted to maintain a substantially constant 
ratio between the pressures in the said reser 
voirs said means being included in said duct 
and being responsive to the pressures in the 
two reservoirs which it connects, and a de livery chamber communicating with one of 
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yoir for each of said cylinders communicat 
ing with the delivery sides of said cylinders, 
a duct connecting the reservoirs of two 
successive compressor stages, and means 
adapted to maintain a substantially constant 
ratio between the pressures-in the said reser 
voirs, said means including a piston having 
opposite faces differing in area and acted 
upon by the pressures in said reservoirs. 

5. In a multistage gas compressor, the 
combination of at least two compressing cyl 
inders and pistons working therein, a reser 
voir for each of said cylinders communicat 
ing with the delivery sides of said cylinders, 
a duct connecting the reservoirs of two 
successive compressor stages, and means 
adapted to maintain a substantially constant 
ratio between the pressures in the said reser 
voirs, said means comprising a piston having 
opposite faces differing in area and acted 
upon by the pressures in said reservoirs, the 
smaller face controlling the duct between 
said reservoirs. 

6. In a gas compressor having a plurality 
of reservoirs successively connected, each 
having a different pressure, means to main 
tain a predetermined ratio of pressures be 
tween said reservoirs said means comprising 
a duct connecting successive reservoirs and 
having a one way valve therein, said valve 
being adapted to open when said ratio in 
creases due to an increase in pressure in the 
high pressure reservoir or a decrease in pres 
sure in the low pressure reservoir. 

In testimony whereof I have affixed my 
ALFRED HOERBIGER. 

said reservoirs by a passage having an auto 
matic valve therein. 

4. In a multistage gas compressor the 
combination of at least two compressing cyl 
inders and pistons working therein, a reser 
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