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The present invention has for its object an arrangement 
adapted to adjust continuously the output of a piston 
controlled compressor. 

It is a well~known fact that it is possible to reduce the 
output of a piston compressor by connecting with the com 
pression chamber an auxiliary compensating chamber. 
Said improved method allows obtaining a ?attened shape 
for the return expansion and compression curves, whereby 
the sucked-in volume and the output delivered are re 
duced correspondingly. Such an arrangement operates 
theoretically without any loss, but the reduction in output 
is possible only stepwise. 

It is also a well-known fact that it is possible to match 
the output in accordance with requirements and by resort 
ing to a plurality of chambers of dif?erent sizes, which 
allows obtaining an adjustment through a plurality of 
steps. Said improvement however requires considerable 
room for housing such auxiliary chambers which space 
is not always available. 

It is also a well—known fact that it is possible to ensure 
a continuous adjustment by restoring to an auxiliary cham~ 
ber of a variable size. In such known arrangements, the 
auxiliary chamber is constituted by a cylinder inside which 
a piston is adapted to move so as to modify the volume 
of said chamber. The starting of the piston is however 
a di?icult matter, chie?y for high pressures, by reason of 
the high energy required for the movement of such a 
piston. 

Lastly, an adjusting arrangement is also known for the 
auxiliary chamber, which ensures a continuous operation 
and wherein the auxiliary chamber is of an unvarying size, 
so as to allow a cutting out of the movable piston, said 
auxiliary chamber communicating with the cylinder dur 
ing an adjustable duration. Said connection of a variable 
duration is ensured by a valve which may, under the action 
of a spring, be shifted during the compression stroke of the 
piston under the action of suitable means, so as to main 
tain the connection between the auxiliary chamber and 
the cylinder as long as the energy developed by the thrust 
of the gas acting on the closing member forming part of 
the valve is larger than the energy developed by the pres 
sure of the spring. During the suction stroke of the 
piston, said valve is open as long as the pressure inside the 
cylinder is lower than the pressure of the spring so that 
consequently the gas enclosed in the auxiliary chamber 
returns into the cylinder, whereby the amount of gas 
sucked in is reduced correspondingly. With such an ad~ 
justing method, it is a dif?cult matter to ensure a long life 
for the movable parts, since it is not possible to prevent 
a considerable wear from being produced. 
The present invention has for its object to cut out 

the above drawbacks by resorting to Ian arrangement for 
the continuous adjustment of the output, which arrange 
ment includes an auxiliary chamber having a constant vol 
ume and which is ?lled with a ?uid under a variable 
pressure. 

According to said invention, this object is reached 
through the fact that the auxiliary chamber is connected 
with the compressor cylinder through a throttling mem 
ber adapted to be locked and providing an adjustable cross 
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2 
section for the ?ow of ?uid, said throttling member being 
associated with a check and suction valve equipping the 
compressor cylinder; the arrangement thus devised is such 
that during the compression stroke of the piston, a frac 
tion of the ?uid to be compressed is delivered under pres 
sure into the auxiliary chamber, which fraction returns 
during the suction stroke of the piston into the cylinder 
through the check valve and the throttling valve, whereby 
the volume of ?uid sucked into the cylinder is reduced. 

In such an arrangement, a predetermined pressure is 
established the value of which depends on the cross~section 
of the passageway provided by the throttling member into 
the auxiliary chamber and the value of said pressure may 
vary between Zero and the maximum value of the com 
pression produced by the compressor. During the com 
pression stroke and by reason of the pressure of the gas 
which is larger in the cylinder than in the auxiliary cham 
ber, the check valve remains closed. In contradistinction, 
during the suction stroke, said valve opens when the pres 
sure in the cylinder drops underneath that prevailing in 
the auxiliary chamber; the gas enclosed then escapes with 
out being subjected to any throttling effect into the cylin 
der and this escape modi?es correspondingly the volume 
of ?uid sucked in in accordance with the amount of gas 
which has expanded. 
The arrangement according to the invention as disclosed, 

operates without any loss under full load conditions when 
the throttling member is closed and the case is the same 
for the minimum output conditions to be considered when 
the throttling member is completely open, since no throt 
tling is then performed. For adjustments ranging be 
tween these two extreme conditions, a slight loss through 
throttling appears. Such a loss is however very small 
since only a reduced fraction of the volume delivered is 
subjected to this throttling and furthermore the throttling 
is not performed between the output pressure and the suc— 
tion pressure, but only down to the pressure prevailing at 
such a moment inside the auxiliary chamber. Such re 
duced losses are allowable since, on the other hand, the 
reliability in operation of the adjusting system is particu 
larly high. The throttling member or valve includes a 
movable member, preferably a needle valve, which does 
not resonate with the machine so that it may operate 
freely and is not subjected to the action of disturbing 
members. 

Further features and advantages of the invention will 
appear in the following description given by way of ex 
ample reference being made to the accompanying diagram 
matic drawings in which: 
FIG. 1 is a transverse cross-section showing the auxiliary 

chamber equipping the head of the cylinder of a compres 
sor. The whole system, the adjustable throttling mem 
ber and the suction valve are ?tted in the wall of said cylin 
der head, between the auxiliary chamber and the cylinder 
bore. 
FIG. 2 is a transverse cross-section of a modi?ed em 

bodiment of the auxiliary chamber carrying a unit includ 
ing the suction valve associated with the throttling mem 
ber. 
FIG. 3 is a cross-section of a further modi?cation 

wherein the suction valve ?tted in a central position forms 
a check valve or ?ap valve which opens towards the 
auxiliary chamber while its stroke is adjustable. 

FIG. 4 is a transverse cross-section showing an arrange 
ment according to which a fraction of the suction pipe 
serves as an auxiliary chamber as provided ‘by the ?tting 
of a second suction valve therein, said auxiliary chamber 
being connected with the cylinder bore through the agency 
of a throttling member lying outside the cylinder. 

FIG. 5 is a cross-section of an arrangement similar to 
that illustrated in FIG. 4, wherein the throttling member 
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connecting the cylinder bore with the auxiliary chamber 
is arranged centrally and inside the suction valve. 

In all the ?gures of the accompanying drawings, 1 
designates the auxiliary chamber which may be given 
any desired shape, while its volume corresponds to the 
maximum range required for adjustment; 2 designates 
the throttling member and 3 the check valve. 

In the example illustrated in FIG. =1, the cross-sectional 
passage provided through the seat 4 of the throttling valve 
2, which seat is ?tted in the upper wall 17 of the cylinder 
15, may be adjusted, as required by the pressure to be 
obtained in the auxiliary chamber 1, by the needle valve 
5 controlled in an axial direction by a rod 6. 
The shifting of the rod 6 is obtained by means of a 

hand-wheel 7 or the like control mechanism. 
The adjustment of the ‘cross-sectional area of the pas 

sageway opening towards the auxiliary chamber may as 
well be ensured by a cylindrical slide valve, instead of 
a needle valve. As illustrated in FIG. 1 for instance, the 

. bottom of the auxiliary chamber may be provided in the 
usual manner, in the vicinity of the throttling member 2 
with a check valve 3 forming also a suction valve opening 
into the bore of the compressor cylinder. The compressed 
gas entering the chamber 1 during the compression stroke 
of the piston 16 through the throttling member 2 expands 
inside the compressor cylinder during the subsequent suc 
tion stroke, the gas passing then without any loss due to 
throttling, through the passageway provided by the check 
valve 3 and the cross-sectional area uncovered by the 
throttling member. This ensures a variation in the 
amount of ?uid sucked in in direct relationship with the 
adjusted pressure prevailing inside the auxiliary chamber 
1 
The embodiment illustrated in FIG. 2 differs from that 

illustrated in FIG. 1 through the fact that the seat 8 for 
the throttling member is formed centrally of the suction 
valve 3 which is given a generally annular shape. The 
cross-sectional area of the passageway open through the 
seat 8 is adjusted by the needle valve 5 forming the throt 
tling member. Said coaxial arrangement of the unit 
including the suction valve and the throttling member is 
of, advantage by reason of its reduced bulk, chie?y in the 
‘case of small diameter cylinders. 

FIG. 3 illustrates an application of the invention ac 
cording to which the suction valve 3 carried by the auxil 
iary chamber is associated with a throttling member 
forming also a check valve and located centrally of the 
suction valve 3. Said ?ap valve 9 opens towards the in 
side of the auxiliary chamber 1 and its stroke is limited 
by a stop 10 which may be shifted axially by suitable 
control means 11 so as to allow obtaining the desired 
adjusted throttling. 
FIGS. 4 and 5 illustrate a modi?cation of the arrange 

ments according to FIGS. 1, 2 and 3, in which modi?ca 
tion a fraction of the suction pipe 12 plays the part of an 
auxiliary chamber. In such a case, the auxiliary chamber 
is closed by a second suction valve 13 inserted ahead of 
the suction valve 3, the space lying between the two valves 
3 and 13 acting as the output adjusting means. The 
throttling member 2 which may be controlled by hand or 
through any other suitable means is shown as connected 
on the one hand with the bore in the cylinder 15 and on 
the other hand with the auxiliary ‘chamber extending 
between the valves 3 and 13. The operation is the same 
as that described with reference to the arrangements illus 
trated in FIGS. 1, 2 and 3. 
Numerous modi?cations and additions may be brought 

to the above described adjusting system without widening 
the scope of the invention as de?ned in the accompanying 
claims; the embodiments described are in fact only ex 
emplary and should by no means be construed in a limit 
ing sense. 
What I claim is: 
1. In combination with a ?uid compressor including 

at least one cylinder, a piston reciprocable therein, and at 
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4 
least one auxiliary pressure-adjusting chamber, the com 
bination of two passages connecting said cylinder with 
the associated auxiliary chamber, an adjustable throttling 
member in one of said passages through which a fraction 
of the ?uid compressed by the piston in the compressor 
cylinder is diverted into the auxiliary chamber, means 
adjusting the area of the passageway provided by the 
throttling member and a suction valve in the other passage 
allowing the passage of fluid from the auxiliary chamber 
into the compressor cylinder during the suction stroke of 
the piston in the compressor cylinder. 

2. In combination with a ?uid compressor including at 
least one cylinder, a piston reciprocable therein and at 
least one auxiliary pressure-adjusting chamber, the com 
bination of two passages connecting said cylinder with 
the associated auxiliary chamber, an adjustable needle 
valve in One of said passages through which a fraction of 
the ?uid compressed by the piston in the compressor or 
cylinder is diverted into the auxiliary chamber, means 
adjusting the area of the passageway provided by the 
needle valve and a suction valve in the other passage 
allowing the passage of ?uid from the auxiliary chamber 
into the compressor cylinder during the suction stroke of 
the piston in the compressor cylinder. 

3. In combination with ‘a ?uid compressor including at 
least one cylinder, a piston reciprocable therein, and at 
least one auxiliary pressure-adjusting chamber, separated 
by a partition from the cooperating cylinder, the com 
bination of two passages extending through said partition 
and connecting said cylinder with the associated auxiliary 
chamber, an adjustable throttling member in one of said 
passages through which a fraction of the ?uid compressed 
by the piston in the compressor or cylinder is diverted into 
the auxiliary chamber, means adjusting the area of the 
passageway provided by the throttling member and a suc 
tion valve in the other passage allowing the passage of 
?uid from the auxiliary chamber into the compressor 
cylinder during the suction stroke of the piston in the com 
pressor cylinder. 

4. In combination with a ?uid compressor including 
at least one cylinder, a piston reciprocable therein and at 
least one auxiliary pressure-adjusting chamber, the com 
bination of a ?rst central passage and a second annular 
passage surrounding the ?rst passage and connecting said 
cylinder with the associated auxiliary chamber, an adjust 
able throttling member in the ?rst passage through which a 
fraction of the ?uid compressed by the piston in the com 
pressor or cylinder is diverted into the auxiliary chamber, 
means adjusting the area of the passageway provided by 
the throttling member and an annular suction valve in the 
second passage allowing the passage of ?uid from the 
auxiliary ‘chamber into the compressor cylinder during the 
suction stroke of the piston in the compressor cylinder. 

5. In combination with a ?uid compressor including at 
least one cylinder, a piston reciprocable therein and at 
least one auxiliary pressure-adjusting chamber, the com 
bination of a suction pipe opening into the auxiliary 
chamber, a ?rst suction valve between the suction pipe 
and the auxiliary chamber, two passages connecting said 
cylinder with the associated auxiliary chamber, an adjust 
alble throttling member in one of said passages through 
which a fraction of the ?uid compressed by the piston in 
the compressor cylinder is diverted into the auxiliary 
chamber, means adjusting the area of the passageway 
provided by the throttling member and a second suction 
valve in the other passage allowing the passage of ?uid 
from the auxiliary chamber back into the compressor 
cylinder during the suction stroke of the piston in the 
compressor cylinder. 

6. In combination with a ?uid compressor including 
at least one cylinder, a piston reciprocable therein and at 
least one auxiliary pressure-adjusting chamber, the com 
bination of two passages connecting said cylinder with 
the associated auxiliary chamber, an adjustable throttling 
check valve in one of said passages through vwhich a frac 
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tion of the ?uid compressed by the piston in the com 
pressor cylinder is diverted into the auxiliary chamber, an 
adjustable stop de?ning the outermost position to be as 
sumed by the throttling check valve, means adjusting the 
location ‘of said stop, and a suction valve in the other pas» 
sage allowing the passage of ?uid from the auxiliary cham 
1her into the compressor cylinder during the suction stroke 
of the piston in the compressor cylinder. 
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