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This invention relates to rotary compressors, 

and especially to axial-flow types of compressor, 
and particularly to such as form part of an in 
ternal-combustion jet-propulsion turbine plant. 

: Co-pending patent application Serial No. 
495,525, fied July 20, 1943, in the names of F. A. M. 
Heppner and another, discloses the use of a fluid 
spill valve, for the compressor, which may be 
actuated automatically responsively to the con 
pression ratio of Some part of the compressor and 
which is fully open. When the compressor is sta 
tionary and is gradually closed as the compressor 
Speed increases, being fully closed when the de 
signed compression ratio is reached. 
Our main object is to provide improved coin 

trol means for the spill, waive of a rotary con 
preSSO". 

ihis and other objects and advantages of the 
invention will be better understood if attention 
be directed to the following description, in Which : 
reference is made to the accompanying diagram 
matic drawing the single figure of which is a 
fragmentary Sectional elevation of a multi-stage 
compressor having a spill Valve Which is auto 
matically regulated, according to the invention, 
dependently upon the absolute pressure ratio. 

Broadly, in carrying out the invention, there is 
a means responsive to the pressure of the com 
pressor at one place, a means responsive to the 
pressure in the compressor at a later stage, a 
fluid pressure servo device having a control valve 
which is Worked by a lever, and a rod intercon 
necting the lever and the neans responsive to 
the pressure in the compressor at the said later 
stage whilst the other means, responsive to the 
pressure of the compressor at the said one place, 
is connected to the rod intermediate its ends; 
such that the Spill valve will be automatically 
regulated in the nanner aforesaid. 

In a preferred arrangement the Servo means by 
which the fluid spill valve is actuated is con 
trolled by a pair of bellows devices responsive, 
respectively, to the pressures at different points of 
the compressor, one of the said devices acting di 
rectly to control the servo means and the other 
acting to vary the leverage at which the said 
one device controls the Servo means. 

Referring now to the single figure of the dra W 
ing, this shows a compressor comprising a sta 
tionary casing 8 carrying sets of fixed blades 
of, and a rotor 2 carrying sets of rotating 

blades 3. The Spill Valve is shown in the form 
of a throttle wavle 94 disposed in a passage-Way 
C5 communicating with the interior of the com 

pressor, near the relatively-narrow outlet end 
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thereof. The throttle: valve carries a crank (6. 
connected to a piston rod GT to be actuated 
thereby. . . . . . . . . ". . . . . 

In the present instance a chamber 8 contain 
ing an atmospheric capsule or bellows device.9 
is in communication with a point near the intake 
to the compressor by a pipeline so, and a cham-. 
ber: a containing a plunger , or this also 
may be a bellows device, is connected to a later 
stage by the pipeline i2. The plunger is held 
against a stop f3 by a spring id 4 and operates 
a lever 5 through a connecting rod G. This 
rod is positioned by the capsule (9 by means of 
a link ... The lever 5, which has a slot 3 
in one end, where it is engaged by a pin on the 
end of the connecting rod 6, operates a piston 
valve 9 through a link 20 and is connected to 
the piston rod to of a servo piston 2. Fluid 
pressure for the servo cylinder 22 can be supplied 
from a reservoir 23 along a pipe line 24, while 
the passages 25 are for exhaust purposes. 
When the compressor is stationary at sea level 

the capsule 9 takes up a position according to 
the pressure at the compressor intake, and the 
plunger f is held against its stop by the Spring 

4 which offers a very low Spring load. As the 
rotor starts the pressure in the compressor in 
creases and the plunger is depressed against 
the spring 4 and operates the piston valve 9 
of the servomotor. The servo piston f2 will 
take up a position in direct proportion to the de 
pression of the plunger f . At a predetermined 
depression of the plunger the servo piston Will 
come to the end of its stroke, when the Spill 
valve 04 is fully closed. 

If the pressure at the compressor intake is de 
creased the capsule 39 will become extended 
and this in turn will move the pin of the con 
necting rod 6 along the slot 8 in the lever 

5 in a direction to shorten the leverage be 
tween the rod 6 and the piston valve 9. This 
has the effect of allowing the servo piston 2 
to move the same distance as previously but for 
a shorter movement of the piston valve 9. But 
when the compressor again speeds up the pres 
sure on the plunger is increased and the lat 
ter is depressed and once again, at a smaller pre 
determined depression of the plunger, the servo 
piston will come to the end of its stroke. 
Thus for any fixed ratio of pressure. On the 

capsule 69 and plunger the servo piston 2 
will travel the full length of its stroke. 
What We claim as our invention and desire to 

secure by Letters Patent of the United States is: 
1. For a rotary compressor, a fluid spill valve 



2 
disposed between its ends, a means responsive to 
the pressure of the compressor at one stage, a 
means responsive to the pressure in the Com 
preSSOr at a later stage, a fluid-pressure servo de 
Vice for actuating Said spill Valve, said servo de 
vice having a control valve, a lever for actuating 
said control valve, and a rod interconnecting said 
lever and said second means, said rod being con 
nected intermediate its ends with said first means, 
Such that said spill valve will be fully open when 
the compressor is stationary and will gradually 
Close as the compressor speed increases, being 
fully closed when the designed compression ratio 
is reached. 

2. In an axial-flow compressor, the combina 
tion of a fluid spill valve disposed between its 
ends, an axially-movable device responsive to the 
pressure of the compressor at an early stage, an 
axially-movable device responsive to the pressure 
in the compressor at a later stage, said devices 
movable in directions substantially at right angles 
to One another, a fluid-pressure servo device for 
actuating said spill valve, said servo device hav 
ing a control valve movable in a direction ap 
proximately parallel to the direction of move 
ment of said second device, a lever for actuating 
Said control valve, a rod having a pin-and-slot 
connection with said lever, said rod connected to 
said second device and being substantially par 
allel to the direction of movement thereof, and 
said rod being connected intermediate its ends 
to said first device, such that said spill valve will 
be fully open when the compressor is stationary 
and will gradually close as the compressor speed 
increases, being fully closed when the designed 
compression ratio is reached. 
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3. In an axial-flow compressor, the combina 

tion of a fluid spill valve disposed between its 
ends, an axially-movable device responsive to the 
pressure of the compressor at an early stage, an 
axially-movable device responsive to the pressure 
in the compressor at a later stage, a fluid-pres 
sure servo device for actuating said spill valve, 
said servo device having a control valve, a lever 
for actuating said control valve, and a rod con 
nected intermediate its ends to said first device 
and connected at one end to said second device 
and connected at its other end to said lever in 
Such manner that operation of said second device 
Will actuate Said member while Operation of said 
first device will vary the leverage at which said 
rod acts on said lever, whereby said spill valve will 
be fully open when the compressor is stationary 
and Will gradually close as the compressor speed 
increases, being fully closed when the designed 
compression ratio is reached. 

4. In an axial-flow compressor, the combina 
tion of a fluid spill valve disposed between its 
ends, and Servo means for actuating said spill 
valve whereby it will be fully open when the com 
pressor is stationary and will gradually close as 
the compressor speed increases, being fully closed 
when the designed compression ratio is reached, 
said servo means being controlled by a pair of 
bellows devices responsive, respectively, to the 
pressures at different points of the compressor, 
one of said devices acting directly to control said 
servo means and the other of said devices acting 
to Vary the leverage at which said one device con 
trols said servo means. 

THOMAS CLARK. 
LESLE RICHARD FELLOWS. 


