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This invention relates to a valve structure and is par 
ticularly adapted for a bleed valve for use in compressors 
such as an axial ?ow compressor used in connection with 
a gas turbine power plant. ' 

Valves of this type must when in use allow a large 
volume of gas or air to bleed through when the valve 
is open but must be readily and quickly closed in order 
to discontinue the flow of air when bleeding of the com 
pressor is no longer necessary. In order to obtain the 
desired large ?ow area, the valve is, in accordance with 
the present invention, in the form of a ring preferably 
as large in diameter as possible within the limitation of 
the machine with radially extending passages or ports 
which are closed by the movable valve or sleeve. Fur 
ther in accordance with this invention, the valve is made 
to move axially uniformly in closing or opening the 
ports. 
One of the principal features of the invention is a valve 

structure which will be easily operable, at the same time 
providing a substantially annular flow passage of large 
area. . 

Other features and advantages will be apparent from 
the speci?cation and claims, and from the accompany 
ing drawings which illustrate an embodiment of the in 
vention. ‘ 

FIG. 1 is a fragmentary sectional view of one stage 
of an axial ?ow compressor showing the invention, the 
section being in part along the line 1—-—1 of FIG. 3. 

PEG. 2 is a fragmentary view similar to FIG. 1 on a 
radial section spaced angularly from that of FIG. 1, this 
section being along the line 2-2 of FIG. 3. 
FIG. 3 is a developed bottom view of a portion of 

the valve and the actuating system. 
FIG. 4 is a cross-sectional view taken on line 4-—4 

of FIG. 1 of a portion of the ring and the actuating 
system. . ’ 

FIG. 5 is a view of a detail substantially along the line 
5—-5 of FIG. 3. 
The invention is shown as applied to an axial ?ow com 

pressor having a row of stator vanes 2 the outer ends 
of which are supported from a casing 4 through a shroud 
ring 6 and the inner ends of which are carried by an 
inner shroud ring 8 attached to a housing or diaphragm 
10. The housing is connected by radial struts 12 to a 
ring 14 forming an extension of the casing 4. 
Downstream of the stator vanes 2 is a row of blades 

16 carried by a rotor disc 18. The arrangement shows 
only a single stage in a multi-stage axial ?ow compressor 
of the type described in detail in the Savin Patent 
2,747,367. The rotor disc 18 is connected through a 
plurality of axially extending botls 20 to an adjacent 
disc 22 and to an end bell 24 of the rotor. The latter 
is supported within the housing 10 as by a bearing 26. 
The invention is in a valve structure which controls 

the how of air from the space 28 surrounding the end 
bell 24 and the space 30 inside of the end bell. These 
spaces communicate through openings 31 in the end bell. 
The valve structure 32 is constructed to allow the flow 
of air into an annular space 34 formed between spaced 
shields 36 and 38 so that the air is discharged into the 
gas path of the compressor at a point adjacent the trailing 
edges of the stator vanes at their inner ends. The air 
enters the spaces 28 and 30 from the gas path at a point 
downstream of the row of blades 16 in a manner shown, 
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2 
for example, in Baumann 2,418,801 and the valve of this 
application is thus comparable in function to the control 
valve of that patent. ~ 

The valve structure 32 includes a stationary valve base 
or housing 40 attached as by bolts 42 to the housing 10. 
A labyrinth seal 44 carried by the disc 18 engages an 
inner cylindrical portion of the valve housing 40 to close 
the space between the disc and the main housing 1.0. The 
valve housing 40 has a plurality of radially extending pas 
sages 46, the outer ends of which are normally closed 
by a valve sleeve 48 engaging with a cylindrical surface 
50 on the valve housing 40 and having radial sealing 
surfaces 52 and 54 engaging respectively with cooperat- ' 
ing surfaces 56 and 58 on the valve housing. 
The valve sleeve 48 is moved axially in order to open 

radial passages 46 for the flow of air therethrough. ,To 
accomplish this, the sleeve 48 is connected to the valve 
housing 40 by a plurality of links 60 which are angularly 
spaced from one another and which, when the valvev 
sleeve is in closed position extend substantially axially 
as shown in FIG. 3. One end of each link is connected 
by a spherical joint 62 to a stud 64 on the sleeve and 
the other end of the link is connected by a spherical joint 
66 to a stud 68 on the valve housing 40. With a plurality 
of angularly spaced links of this type connecting the 
housing to the sleeve, it will be apparent that a circum 
ferential movement of the sleeve 48 will result in axial 
movement of the sleeve for uncovering the ports. This 
axial movement is uniform throughout the circumference 
of the sleeve by reason of the positioning of the several 
equally spaced parallel links 60. 
The angular or circumferential movement of the sleeve 

is provided from a shaft 70 positioned axially within the 
housing 10 and having an actuating lever 72 at one end 
by which the rod may be turned, the other end of the 
shaft 70 carries an arm 74 substantially radially in align~ 
ment with the downstream edge of the sleeve 48. The 
outer end of this arm is connected through a pivotal 
joint 76 to a rod 78 which in turn is connected by an 
other pivotal joint 80 to a pin 82, FIG. 5, on the sleeve 
43. Thus rocking of the arm 72 by any suitable mech 
anism will cause circumferential movement of the sleeve 
resulting in axial movement of the sleeve for opening or 
closing of the ports. 

It is to be understood that the invention is not limited 
to the speci?c embodiment herein illustrated and described 
but may be used in other ways without departure from 
its spirit as de?ned by the following claims. 

I claim: 
1. A bleed valve for a compressor having a rotor with 

an axis about which it rotates, the bleed valve including 
a movable valve ring coaxial with the rotor, a valve 
housing cooperating with said ring, said housing having 
a plurality of openings therein arranged in a circum 
ferentiaily extending row coaxial with the valve ring and 
adapted to be uncovered by said ring in response to axial 
movement of said ring, circumferentially spaced means 
for causing axial movement of the entire ring simultane 
ously, and said housing having sealing surfaces on axially 
opposite sides of the openings for engagement with said 
ring, each of said sealing surfaces being a radial surface 
on the housing for engagement with a cooperating radi 
cal surface of the ring. 

2. A compressor having a row of stator vanes, a dia 
phragm radially inward of said vanes, a rotor adjacent 
to said diaphragm and having a row of blades thereon 
cooperating with the row of vanes, a valve base mounted 
on said diaphragm and having a row of openings there 
through, a seal element mounted on the rotor and hav 
ing a cooperating sealing engagement with said valve 
base, a valve ring slidable on said base and adapted to 
movement into and out of a position covering said open 
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ings and means mounted on said diaphragm for moving 
said ring axially to cover or uncover said openings. 

3. A compressor having a row of stator vanes, a dia 
phragm radially inward of said vanes, a rotor adjacent 
to said diaphragm and having a row of blades thereon 
cooperating with the roW of vanes, a valve base mounted 
on said diaphragm and having a TOW of openings there 
throngh, a seal element mounted on the rotor and hav 
ing a cooperating sealing engagement with said valve 
base, said base having a cylindrical portion, a valve ring 
axially slidable on said cylindrical portion and adapted 
to move into and out of a position covering said open 
ings, an air passage from the inner ends of the stator 
vanes to said openings in the valve base, the inner ends 
of said openings communicating with the interior of the 
rotor. 

4. A compressor having a row of stator vanes, a dia 
phragm extending inwardly from said vanes and a rotor 
adjacent to said diaphragm and having a row of blades 
thereon cooperating with the row of vanes, in combina 
tion with a valve housing mounted on said diaphragm 
and having a row of openings therein, a valve ring slid 
able on said housing and adapted by avial movement 
relative to said housing to uncover the row of openings 
therein, circumferentially spaced links, each link being 
pivotally connected to the housing at one end and to the 
ring at the other end for causing axial movement of the 
entire ring simultaneously, means connected to said ring 
for moving the ring circumferentially thereby causing a 
resultant axial movement greater than the action of the 
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links, said housing having sealing surfaces on axially 
opposite Sides of the row of openings for engagement 
by said ring, and a seal element carried by the rotor and 
having cooperating sealing engagement with the valve 
housing at the side of the openings remote from the 
diaphragm. ‘ 
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