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This invention relates generally to turbines and 
more particularly to multistage elastic ?uid tur 
bines embodying a bypass for conducting a por 
tion of the motive ?uid directly to an intermediate 
stage. 
In this invention, it has heretofore been pro 

posed to increase the rate of ?ow'and thereby 
the load output of high pressure elastic ?uid tur 
bines by employing a nozzle plate having open 
ings therethrough for directing motive ?uid to 
the ?rst row of moving blades, a plurality of 
nozzle chests or chambers for conducting motive 
?uid to separate sections of the nozzle plate, pas 
sages for conducting motive ?uid from one or 
more of the nozzle chests or chambers directly to 
the diaphragm of the second stage, and valves 
severally controlling the admission of motive ?uid 
to each nozzle chest or chamber. However, this 
known construction is not entirely satisfactorily 
in that the maximum ?ow rate for the ?rst stage 
cannot be attained without first bypassing motive 
?uid to the second stage and in that such a con 
struction is limited for use in partial admission 
machines. 

It is therefore the primary object of this inven 
tion to provide an improved elastic ?uid turbine 
bypass construction embodying internally dis 
posed passages and valves operable to control the 
quantity of motive ?uid delivered to an inter 
mediate stage independently of the ?ow rate to 
the ?rst stage. 
Another object of this invention is to provide 

an improved elastic ?uid turbine bypass construc 
tion embodying an arrangement of internally dis 
posed passages and valves applicable to full ad 
mission machines. 

Still another object of this invention is to pro 
vide an improved valve actuating and control 
means for elastic ?uid turbine bypass construc 
tions embodying internally disposed passages and 
valves. 
In accordance with this invention, the above 

stated objects may be accomplished in whole or 
in part by a multistage turbine construction em 
bodying one or more of the following features or 
modifications thereof ; a ?rst stage nozzle struc 
ture having ?rst stage and bypass openings there 
through arranged for conducting motive ?uid 
directly to the first stage and directly to an inter 
mediate stage, respectively, valve means posi 
tioned adjacent and operable to control the flow 
of motive ?uid through said bypass openings inde 
pendently of the ?ow of motive ?uid through the 
first stage openings; and means operable from 
the exterior of the turbine casing for actuating 
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said valve means to selectively open and close said 
bypass openings. ‘ 
The invention accordingly consists of the vari 

ous details of construction, combinations of ele 
ments, and arrangements of parts as is more . 
fully set forth in the appended claims and in the 
detailed description, reference being had to the' 
accompanying drawing, in which: 

Fig. l is a partial longitudinal section through 
a gas turbine structure embodying the invention; 

Fig. 2 is an enlarged view of a portion of the 
outer nozzle ring and valve carrying elements 
shown in Fig. 1; ' 

‘Fig. 3 is a partial section taken on line III-III 
of Fig. 2; and 

Fig. 4 is a partial section taken on line IV--IV 
of Fig. 1. 
Referring to drawing and particularly to Fig. 1, 

it is seen that the invention may be applied to a 
multistage axial ?ow gas turbine comprising an 
overhung rotor I having avcoaxial shaft portion 
2 rotatably supported on a conventional bearing 
structure 3 and a casing 4 enclosing said rotor. 
The rotor I includes a low pressure disk ‘I 

carrying a plurality of blade rows 8, an inter 
mediate pressure disk 9 carrying a single blade 
row II, and a high pressure disk ~f I2 carrying a 
single blade row l3, said disks being welded or 
otherwise secured together and to the shaft por 
tion 2 in the coaxial rotor forming relation shown. 
The exhaust end of casing 4 includes an an 

nular exhaust portion 6 which embodies an an 
nular seal ring carrying portion l4 surrounding 
the shaft 2 and an annular low pressure sta 
tionary blade mounting member l6 carrying a 
pluralityof blade rows ll disposed in coacting 
?ow directing relation to the rows of moving 
blades 8 carried by rotor disk ‘I. The interme 
diate portion of casing 4 mounts an annular 
hollow diaphragm disk l6 which is disposed be 
tween the moving blade rows ii and i3 and has 
?uid directing passages l9 extending there 
through adapted to receive the motive ?uid issu 
ing from blade row 53 and direct same toward 
blade row ii. The inlet portion of casing 4 in 
cludes a full admission ?rst stage nozzle struc 
ture 2i and an insulated conduit portion 22 sur- . 
rounding and forming with said nozzle structure 
a motive ?uid con?ning inlet chamber 23. Nozzle 
structure 2i comprises nozzle passage forming 
vane elements 24 disposed between an outer ring 
element 26 carried by the casing 4 and an inner ' 
annular hollow disk member '21 mounted on the 
inner ends of coaxial ?uid conducting tubes 28 
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and 29 in spaced opposed relation to the inlet side 
of rotor disk l2. . 
Hollow disk member 21 has an annular series of 

, openings 3| therethrough arranged to direct a 
‘,cooiitig ?uid against; the outer blade carrying por 
tion oi‘ rotor disk l2 and the tubes 23 and 29 
extend through the conduit portion 22 and ter 
minate exteriorly thereof in connections placing 
said tubes in communication with a suitable 
source of cooling ?uid which for purposes of illus 
tration may comprise a cooler 32 and a, blower 33; 
the arrangement being such that the blower 
delivers cool air to the tube 29 from which it 
enters the hollow portion of nozzle disk 21 and 
flows therefrom through the openings 3| against 
the outer portion of rotor disk l2 and into the 
space 34 provided between nozzle disk 21 and rotor 
disk l2 and then returns through inner tube 28 
to the cooler 32 and the inlet side of blower 33 
for recirculation in the manner just described. 
In this connection, the pressure of the cooling 
air in'the space 34 should be su?lcient to prevent 
the motive ?uid issuing from the nozzle passages 
de?ned by vane elements 24 from entering said 
space. In order to increase the cooling action of 
the air discharged from the openings 3| in nozzle 
disk 21, the opposed portion of rotor disk l2 may 
be provided with ?ns or corrugations 36 as shown. 
Outer ring element 2| has an annular series of 

bypass openings 31 therethrough arranged for 
conducting motive ?uid from inlet chamber 23 
directly to an intermediate stage, in this ‘case, 
directly to the space 33 immediately adjacent the 
inlet side of diaphragm l8, and the ?ow of motive 
?uid through said bypass openings is controlled 
by a valve means (see Figs. 2 and 3) comprising 
a valve 39 for each opening 31 and actuating 
-means including a ring-shaped element 4| on 
which each valve is mounted for movement rela 
tive to each other and relative to said element by 
means of a pair of pins 42 which arecarried by 
said element and extend through openings 43 of 
larger diameter provided in each valve, a series 
of circumferentially spaced shoes 44 mounted 
on said element for limited pivotal movement 
relative thereto by means of pins 46, and a simi 
lar shoe 41 mounted in a like manner on the 
mid-portion of each valve 39 with the opposite 
ends of each shoe 41 in engagement with the op 
posed ends of a pair of adjacent shoes 44 on ele 
ment 4|. In other words, each shoe 44 carried 
by ring-shaped element 4| has its opposite ends 
in engagement at all times with the opposed endsv 
of the shoes carried by a pair of adjacent valves 
39. The portions of the shoes 44 and 41 which 
are in engagement with surface portions of the 
element 4| and valves 39 are curved in order to 
facilitate the limited degree of pivotal movement 
hereinbefore speci?ed and it should now be ob 
vious that the shoes 44 and 41 may pivot slightly 
relative to each other and relative to the valves 
and ring element mounting same and, that since 
the valves 39 are also mounted for movement 
relative to each other and relative to ring ele 
ment 4|, a movement of said ring-shaped element‘ 
toward the nozzle ring element 26 simultaneously 
e?‘ects an independent and positive seating of 
each valve to close its respective bypass opening. 
Consequently, this construction will e?ect a com 
plete closure of the bypass openings irrespective 
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Ring-shaped element 4| is supported by struts 
43 carried by a tubular element-49 which spacedly 
surrounds tube 29 and has its inner end mounted 
for reciprocation on a coaxial support 5| which 
is in turn supported in part by nomle disk 21 
through the medium of pin mounted blocks 52 
disposed between pairs of parallel guides 53 (see 
Fig. 4) , and in part by the outer ring element 29 
through the medium of struts 54. The outer end 
of tubular element 49 terminates exteriorly oi 
the conduit portion 22 of easing 4 in an annular 
piston portion 55 enclosed in a cylinder 51 pro 
vided with-‘axially spaced ports 53 and 59 con 
nected by means of a four-way valve BI and pipes 
62, 63, 64 and 66 with a suitable source of ?uid 
under pressure, such as the compressor 51, and 
with the atmosphere; the. arrangement being such 
that when the valve 5|‘ is in one position, ?uid 
under pressure enters one end of cylinder 51 
through port 58 and the opposite end of cylin 
der 51 is placed in communication with the at 
mosphere through port 59 and pipes 64 and 63 
and that when said valve is in its other position, 
?uid under pressure enters cylinder 51 through 
the port 59 and the opposite end of-the cylinder 
is placed in communication vwith the atmosphere 
through port 58 and pipes 62 and 63. With the 
parts in the position shown, valves 39 completely 
close the bypass openings 31 and all that is nec 
essary in order to increase the ?ow capacity of 
the turbine is to move the handle of valve 6| to, 
the right which admits ?uid under pressure_ 
through port 53, thus causing tubular element‘ 
49 to move to the right, which in turn moves 
ring-shaped element 4| and the valves 39 away 

' from bypass openings 31, thereby permitting mo 
' tive ?uid to ?ow from inlet chamber 23 directly 
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terconnected parts and irrespective of the mis 
alinement of parts attributable to unequal expan 
sion and contraction and to the use of permissible, 
tolerances. 75 

to the space 33 immediately adjacent the inlet 
side of diaphragm l3. When it is desired to again 
close the bypass openings, the handle of valve 
6| is moved to the position shown. 
The space between ?uid conducting tube 29 and 

tubular member 49 is preferably. wholly or par 
tially ?lled with insulation 58, as shown. In ad 
dition, it is desirable to form the outer ring ele 
ment 26 of nozzle structure 2| with a series of 
cooling ?uid conducting passages 59 which ex 
tend through the wall portions 1| separating the 
passages 31 and discharge into the motive ?uid 
con?ning chamber 23 adjacent‘the inlet ends of 
the nozzle passages formed by vane elements 24; 
the cooling ?uid being supplied to said passages 
from a suitable source (not shown) by means of 
a conduit 12. Furthermore, it is also desirable 
to cool both the diaphragm l8 and the opposed 
portion of rotor disk |2 by introducing a cool. 
ing ?uid into the hollow interior 13 thereof and 
directing same through openings 14 against the 
outer corrugated surface portion 15 of disk l2. 
Cooling ?uid may be readily introduced into dia 
phragm l8 through a suitable connection with 
a source of ?uid (not shown). 7 
The construction hereinbefore described pro 

vides a durable and compact arrangement of in 
ternally disposed bypass openings, valves con 
trolling same and valve actuating mechanism 
operable from the exterior of the turbine to con 
trol the quantity of motive ?uid ?owing through 
the bypass openings independently of the ?ow of 
motive ?uid through the ?rst stage nozzle open 
ings. The invention is applicable to elastic ?uid 
turbines generally and although it is of particu 
lar advantage for use in high temperature gas 
turbines, it should be understood that it is not 
desired to limit the invention to the exact details 
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or construction and operation herein shown and 
described as various modi?cations within the 
scope of the appended claims may occur to per 
sons skilled in the art. 

It is claimed and desired to secure by Letters 
Patent: 

1. In combination in a turbine including a mul 
tistage rotor and a casing enclosing said rotor, 
a nozzle structure disposed in spaced opposed 
relation with respect to the ?rst stage end of 

- said rotor, means surrounding and forming with 
said nozzle structure a motive ?uid con?ning 
inlet chamber, said nozzle structure having ?rst 
stage and bypass openings therethrough arranged 
to conduct motive ?uid from said inlet chamber 
to the ?rst row of moving blades and to an inter 
mediate stage, respectively, a valve mounting 
and actuating mechanism supported within said 
inlet chamber and adjacent said bypass openings 
for movement relative to said nozzle structure, 
said mechanism including valves disposed in con 
trollable relation with respect to said bypass 
openings and actuating parts operative substan 
tially simultaneously to severally, positively seat 
said valves in passage closing relation in response 
to an actuation of one of said parts, and means, 
extending through and operable from the exterior 
of said casing for controlling the movement of 
said one part. 

2. In combination in a turbine including a 
multistage rotor and a casing enclosing said ro 
tor, a full admission nozzle structure disposed 
in spaced opposed relation with respect to the 
first stage end of said rotor, means surrounding 
and forming with said nozzle structure a motive 
?uid con?ning inlet chamber, said nozzle struc 
ture having an annular series of bypass open 
ings therethrough arranged to conduct motive 
?uid from said inlet chamber directly to an 
intermediate stage, a ring-shaped element 
mounted within said inlet chamber adjacent said 
bypass openings for movement relative to said 
nozzle structure, valve means carried by said ring 
shaped element in controlling relation with re 
spect to said bypass openings, an actuator sup 
ported by a central portion of said nozzle struc 
ture for movement relative thereto and opera 
tively connected with said ring-shaped element, 
and means rendering said actuator operable from 
the exterior of said casing for controlling the 
movement of said ring-shaped element, 

3. In combination in a turbine including a 
multistage rotor and a casing enclosing said ro 
tor, a full admission nozzle structure disposed 
in spaced opposed relation with respect to the 
?rst stage end of said rotor, means surrounding 
and forming with said nozzle structure a motive 
?uid con?ning inlet chamber, said nozzle struc 
ture having an annular series of bypass open 
ings therethrough arranged to conduct motive 
?uid from said inlet chamber directly to an 
intermediate stage, a coaxial ring-shaped ele 
ment mounted within said inlet chamber adja 
cent said bypass openings for movement axially 
toward and away from said nozzle structure, 
valve means carried by said ring-shaped element 
in controlling relation with respect to said by 
pass openings and operatively connected with 
said ring-shaped element, an actuator supported 
by a central portion of said nozzle structure for 
movement relative thereto, and means rendering 
said actuator operable from the exterior of said 
casing for controlling the axial movement of 
said ring-shaped element. 

4. In combination in a turbine including, a 
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multistage rotor and a casing enclosing said ro 
tor, a full admission nozzle structure disposed in 
spaced opposed relation with respect to the ?rst 
stage end of said rotor, means surrounding and 
forming with said nozzle structure a motive ?uid 
con?ning inlet chamber, said nozzle structure 
including an outer ring element having an annu 
lar series of bypass openings therethrough ar 
ranged to conduct motive ?uid from said inlet 
chamber directly to an intermediate stage dia 
phragm structure and an inner disk member, a 
coaxial ring-shaped element carried by said noz 
zle structure for movement axially toward and 
away from said by-pass openings, valve means 
mounted on said ring-shaped element for move 
ment therewith and for limited movement rela 
tive thereto, said valve means being disposed in 
controlling relation with respect to said bypass 
openings, a member united with a central portion 
of said inner disk and projecting coaxially there 
from to a point exterior of said casing, an actu 
ator movably mounted on said member, and oper 
atively connected with said ring-shaped element, 
and means operable from the exterior of said 
casing for controlling the axial movement of said 
ring-shaped element. 

5. In combination in a turbine including an 
overhung rotor and a casing enclosing said rotor, 
a full admission nozzle structure disposed in 
spaced opposed relation with respect to the ?rst 
stage end of said rotor, means surrounding and 
forming with said nozzle structure a motive ?uid 
con?ning inlet chamber, said nozzle structure 
including an outer ring element having bypass 
openings therethrough arranged to conduct mo 
tive ?uid from said inlet chamber directly to 
an intermediate stage and an inner hollow disk 
member disposed in spaced opposed relation to 
the adjacent end of .said rotor, means includ 
ing openings in said hollow disk member effec 
tive to cause a cooling ?uid to ?ow through said 
disk member and through the space provided be 
tween said member and the adjacent end of said 
rotor, a coaxial ring-shaped element mounted 
on said nozzle structure for movement axially 
toward and away from said nozzle structure, valve 
means carried by said ring-shaped element in 
controlling relation with respect to said bypass 
openings, an actuator movably supported by said 
hollow disk member and operatively connected 
with said ring-shaped element, and means ren— 
dering said actuator operable from the exterior 
of said casing for axially moving said ring-shaped 
element to selectively open or close said bypass 
openings. 

6. In combination in a turbine including an 
overhung rotor and a casing enclosing said rotor, 
a full admission nozzle structure disposed in 
spaced opposed relation with respect to the ?rst 
stage end of said rotor, means surrounding and 
forming with said nozzle structure a motive ?uid 
confining inlet chamber, said nozzle structure in 
cluding an outer ring element having bypass 
openings therethrough arranged to conduct mo 
tive ?uid from said inlet chamber directly to an 
intermediate stage and an inner hollow disk 
member disposed in spaced opposed relation to 
the adjacent end of said rotor, means including 
openings in said hollow disk member and ?uid 
conductors extending through said inlet cham 
ber effective to cause a cooling ?uid to ?ow 
through said disk member and through the space 
provided between said member and the adjacent 
end of said rotor, a tubular member surrounding 
said ?uid conductors, means mounting said tubu 
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lar member for reciprocation toward and away 
from said nozzle structure, a coaxial ring 
shaped element carried by said tubular member 
for movement therewith, valve means carried by 
said ring-shaped element in controlling relation 
with respect to said bypass openings, and means 
exterior of said inlet chamber for reciprocating 
said tubular member to selectively open or close 
said bypass openings. 

7. In combination in a turbine including an 
overhung rotor and a casing enclosing said rotor, 
a full admission nozzle structure disposed in 
spaced opposed relation with respect to the ?rst 
stage end of said rotor, means surrounding and 
forming with said nozzle structure a motive ?uid 
con?ning inlet chamber, said nozzle structure 
including an outer ring element having bypass 
openings therethrou'gh arranged to conduct mo 
tive ?uid from said inlet chamber directly to an 
intermediate stage and an inner hollow disk 
member disposed in spaced opposed relation to 
the adjacent end of said rotor, means including 
openings in said hollow disk member and ?uid 
conductors extending through said inlet cham 
ber e?ective to cause a cooling ?uid to ?ow 
through ‘said disk member and through the 
space provided between said member and the ad 
jacent end of said rotor, a tubular member sur 
rounding sai-d ?uid conductors, means mounting 
said tubular member for reciprocation toward 
and away from said nozzle structure, said tubu 
lar member terminating exterior of said inlet 
chamber in a piston portion enclosed ‘in a cylin 
der provided with ?uid admission and discharge 
openings, a coaxial ring-shaped element carried. 
by said tubular member for movement therewith, 
valve means carried by said ring-shaped element 
in controlling relation with respect to said by 
pass openings, and means controllably connect 
ing said cylinder with a source of ?uid under 
pressure for e?‘ecting a movement of said vtubu 
lar member in a selected direction and a corre 
sponding bypass opening or closing movement of 
said valve means. 

8. In combination in a turbine including an 
overhung rotor and a casing enclosing said rotor, 
a full admission nozzle structure disposed in 
spaced opposed relation with respect to the ?rst 
stage end of said rotor, means surrounding and 
forming with said nozzle structure a motive ?uid 
con?ning inlet chamber, said nozzle structure in 
cluding an outer ring element having bypass 
openings therethrough arranged to conduct mo 
tive ?uid from said inlet chamber directly to an 
intermediate stage and an inner hollow disk 
member disposed in spaced opposed relation to 
the adjacent end of said rotor, means including 
openings in said hollow disk member and a pair 
of coaxial ‘?uid conducting tubes effective to 
cause a cooling ?uid to flow through said disk 
member and through the space provided between 
said member and the adjacent end of said rotor, 
a tubular member spacedly surrounding said pair 
of ?uid conducting tubes, means mounting said 
tubular member for reciprocation axially toward 
and away from said nozzle structure, said tubu 
lar member terminating exterior of said inlet 
chamber in an annular piston portion enclosed 
in a cylinder provided with ?uid admission and 
discharge openings, a coaxial ring-shaped ele 
ment carried by said tubular member for move 
ment therewith, valve means disposed in con 
trolling relation to said bypass openings and 
operatively connected with said ring-shaped ele 
ment for actuation thereby, and means control 
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lably connecting said cylinder with a source of 
?uid under pressure for e?ecting a movement of 
said tubular member in a selected directionland a 
corresponding bypass Opening or closing move 
ment of said valve means. 

9. In combination in a turbine including a 
multistage rotor and a casing enclosing the ro 
tor, a nozzle structure disposed in spaced opposed 
relation with respect to the ?rst stage end of said 
rotor and having a plurality of ?rst stage and of 
?rst-stage-bypass openings extending there 
through, a motive ?uid conductor enclosing said 
nozzle structure and extending away therefrom 
in a noncoaxial direction with respect to the axis 
of said rotor, a valve supporting member mount 
ed within said conductor and adjacent said by 
pas-s openings for movement relative to said noz 
zle structure, valves carried by said member in 
controllable relation with respect to said bypass 
openings, a reciprocable actuator extending 
through a wall portion of said conductor in co 
axial relation with respect to said nozzle struc 
ture, and means connecting said member with 
the adjacent end portion of said actuator. 

10. In combination in a turbine including a 
multistage rotor and a casing enclosing the ro 
tor, a nozzle structure disposed in spaced op 
posed relation with respect to the ?rst stage end 
of said rotor and having a plurality of ?rst stage 
and of ?rst-stage-bypass openings extending 
therethrough, a motive ?uid conductor enclosing 
said nozzle structure and extending away there 
from in a noncoaxial direction with respect to 
the axis of said rotor, a valve supporting member 
mounted within said conductor and adjacent said 
bypass openings for movement relative to said 
nozzle structure, valves carried by said member 
in controllable relation with respect to said by 
pass openings, an elongated member united with 
a central portion of said nozzle structure and 
projecting coaxially therefrom and through a 
wall portion of said conductor, an actuator re 
ciprocably mounted on said elongated member 
and extending-from a point adjacent said valve 
supporting member to a point exterior of said 
conductor, and means connecting said member 
with the adjacent end portion of said actuator. 

11. In combination in a turbine including a 
multistage rotor' and a casing enclosing the rotor, 
a nozzle structure disposed in spaced opposed 
relation with respect to the ?rst stage end of 
said rotor and having a plurality of ?rst stage 
and of ?rst-stage-bypass openings extending 
therethrough, a motive ?uid conductor enclosing 
said nozzle structure, a valve mounting and actu 
ating mechanism supported within said con 
ductor and adjacent said bypass openings for 
movement relative to said nozzle structure, said 
mechanism including valves disposed in control 
lable relation with respect to said bypass openings 
and valve actuating parts operative substantially 
simultaneously to severally, positively seat said 
valves in passage closing position in response to 
an actuation of one of said parts, and means 
operable from the exterior of said conductor for 
actuating said one part to selectively open or 
close said bypass openings. 

12. In combination in a turbine including a 
multistage rotor and a casing enclosing the rotor, 
a nozzle structure disposed in spaced opposed 
relation with respect to the ?rst stage end of 
said rotor and having inner and outer annular 
series of ?rst stage and ?rst-stage-bypass open 
ings extending therethrough, a motive ?uid con 
ductor enclosing said nozzle structure and ex 
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tending away therefrom in a noncoaxlal direc 
tion with respect to the axis of said rotor, an 
annular valve supporting member mounted 
within said conductor and adjacent said bypass 
openings for coaxial movement relative to said 
nozzle structure, valves carried by said member 
in controllable relation with respect to said bypass 
openings, a reciprocable actuator extending 
through a wall portion of said conductor in 
coaxial relation with respect to said nozzle struc 
ture and valve supporting member, and means 
connecting said member with the adjacent end 
portion of said actuator. 

13. In combination in a turbine including a 
multistage rotor and a casing enclosing the rotor, 
a nozzle structure disposed in spaced opposed 
relation with respect to the ?rst stage end of 
said rotor and having a plurality of first stage 
and of ?rst-stage-bypass openings extending 
therethrough, a motive ?uid conductor enclos 
ing said nozzle structure, a valve mounting and 
actuating mechanism disposed within said con 
ductor and supported by a central portion of 
said nozzle structure for movement coaxially 
toward and away from same, said mechanism 
including a valve disposed in controllable rela 
tion with respect to said bypass openings and an 
actuating part operative to substantially simul 
taneously move all said valves, and means oper 
able from the exterior of said conductor for actu 
ating said part to selectively open or close said 
bypass openings. 

14. In combination in a turbine including a 
multistage rotor and a casing enclosing the rotor, 
a nozzle structure disposed in spaced opposed 
relation with respect to the ?rst stage end of 
said rotor and having a plurality of ?rst stage 
and of ?rst-stage-bypass openings extending 
therethrough, a motive ?uid conductor enclos 
ing said nozzle structure, a valve mounting and 
actuating mechanism disposed within said con 
ductor and operatively supported for movement 
coaxially toward and away from said nozzle 
structure, said mechanism including valves dis 
posed in controllable relation with respect to said 
bypass openings and an actuating part opera 
tive to substantially simultaneously move all of 
said valves, and means operable from the exterior 
of said conductor for actuating said part to 
selectively open or close said bypass openings. 

15. In combination in a turbine including a 
multistage rotor and a casing enclosing the rotor, 
a nozzle structure disposed in spaced opposed 
relation with respect to the ?rst stage end of 
said rotor and having a plurality of ?rst stage 
and of ?rst-stage-bypass openings extending 
therethrough, a motive ?uid conductor enclos 
ing saidv nozzle structure and extending away 
therefrom in a noncoaxial direction with respect 
to the axis of said rotor. said nozzle structure 
including a hollow central portion and a cooling 
?uid conductor‘ extending coaxially therefrom 
and through a wall portion‘ of said motive ?uid 
conductor, a valve supporting member mounted 
within said conductor and adjacent said bypass 
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openings for movement relative to said nozzle 
structure, valves carried by said member in con 
trollable relation with respect to said bypass 
openings, a tubular actuator surrounding said 
cooling ?uid conductor and reciprocable rela 
tive thereto, and means operatively connecting 
said valve supporting member with the adjacent 
end portion of said actuator. 

16. In combination in a turbine including a 
multistage rotor and a casing enclosing said 
rotor, a nozzle structure disposed in spaced 0p 
posed relation with respect to the ?rst stage end 
of said rotor, means surrounding and forming 
with said nozzle structure a motive ?uid con?n 
ing inlet chambensaid‘nozzle structure having 
first stage and bypass openings therethrough ar 
ranged to conduct motive ?uid from said inlet 
chamber to the ?rst row of moving blades and 
to an intermediate stage, respectively, a valve 
actuating mechanism supported within said inlet 
chamber and adjacent said bypass openings for 
movement relative to said nozzle structure, valves 
carried by said mechanism in controllable rela 
tion to said bypass openings, and means extend 
ing through and operable from the exterior of 
said casing for controlling the movement of said 
valve actuating mechanism. 

17. In combination in a turbine including a 
multistage rotor and a casing enclosing said 
rotor, a nozzle structure disposed in spaced op 
posed relation with respect to the ?rst stage 
end of said rotor, means surrounding and form 
ing with said nozzle structure a motive ?uid con 
?ning inlet chamber, said nozzle structure hav 
ing ?rst stage and bypass openings therethrough 
arranged to- conduct motive ?uid from said inlet 
chamber to the ?rst row'of moving blades and 
to an intermediate stage, respectively, a valve 
actuating mechanism disposed within said inlet 
chamber adjacent said bypass openings and car 
ried by said nozzle structure for movement rela 
tive thereto, valves carried by said mechanism 
in controllable relation _to said bypass openings, 
and means extending through and operable from 
the exterior of said casing for controlling the 
movement of said valve actuating mechanism. 

JAMES L. RAY. 
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