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57 ABSTRACT 
A variable angle turbine nozzle actuating mechanism 

in which a nozzle-actuating ring is mounted co-axially 
of the nozzle-defining members and is operatively con 
nected thereto to effect their angular movement. The 
mechanism includes a pair of links pivotally connected 
to the nozzle-actuating member, a lever pivotally con 
nected to the opposite end of each of the links and it 
self pivotally mounted on a support between the piv 
otal points thereon of the links, and a pivotally 
mounted rocker arm drivingly engaged at its outer end 
with the lever. On turning the rocker arm, the lever 
will be swung about its pivot thereby simultaneously to 
push one link and to pull the other link to turn the 
nozzle-actuating member through a corresponding cir 
cumferential distance and hence to turn the nozzle 
defining members through predetermined angles and 
to hold them in those angular positions. The lever is 
slidable on its support in the plane of the lever and the 
point of engagement of the rocker arm with the lever 
is also movable in the plane of the lever. On tempera 
ture change effecting expansion or contraction of one 
or both the links, the lever will slide with respect to 
the support and the rocker arm and expansion or con 
traction of the links will be accommodated without ef 
fecting any substantial movement of the nozzle 
actuating member. 

3 Claims, 4 Drawing Figures 
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WARABLE ANGLETURBINE NOZZLE 
ACTUATING MECHANISM 

BACKGROUND OF THE INVENTION 
I. Field of the Invention 
The invention relates to variable angle turbine nozzle 

actuating mechanism. 
II. Description of the Prior Art 
In gas turbine engines the turbine nozzles are often 

of variable angle; that is their angle of delivery to the 
turbine blades is variable. The nozzle-defining mem 
bers are usually nozzle guide vanes defining nozzles of 
variable angle and are mounted for pivoting about indi 
vidual axes by circumferentially moving an annular 
gear engaging individual driving pinions on the nozzle 
defining members. Usually the annular gear is itself 
turned by a pinion actuated by a control arm. The indi 
vidual parts of the actuating mechanism, particularly 
the annular gear and the pinion by which it is turned 
become hot during operation of the engine and differ 
ential expansion between parts may occur causing un 
desirable movement of the nozzle-defining members 
from the angular positions to which they have been sct. 
An object of the invention is to provide an actuating 
mechanism for variable angle turbine nozzles by which 
the extent of undesirable movement of the nozzle 
defining members from the positions to which they 
have been set, due to temperature change, is reduced 
or eliminated. 

SUMMARY OF THE PRESENT INVENTION 

According to the invention, a variable angle turbine 
nozzle actuating mechanism comprises a nozzle 
actuating member in the form of a complete or substan 
tially complete annulus arranged to be mounted co 
axially of the nozzle-defining members and operatively 
connected thereto to effect their angular movement, a 
pair of links pivotally connected to the nozzle-actuating 
member at positions thereon spaced apart circumferen 
tially, a lever pivotally connected to the opposite ends 
of the links and itself pivotally mounted on a support 
between the pivotal points thereon of the links, and a 
pivotally-mounted rocker arm drivingly engageable at 
its outer end with the lever, whereby on turning the 
rocker arm, the lever will be swung about its pivot 
thereby simultaneously pushing one link and pulling 
the other link to turn the nozzle-actuating member 
through a corresponding circumferential distance and 
hence to turn the nozzle-defining members through 
predetermined angles and to hold them in those angu 
lar positions, the lever being slidable on its pivotal sup 
port in the plane of the lever and the point of engage 
ment of the rocker arm with the lever also being mov 
able in the plane of the lever, whereby on temperature 
change effecting expansion or contraction of one or 
both the links, the lever will slide with respect to the 
support and the rocker arm, thereby to permit said ex 
pansion or contraction of the links to be accommo 
dated without effecting any substantial movement of 
the nozzle-actuating member. 

BRIEF DESCRIPTION OF THE DRAWING 

By way of example, in accordance with the invention 
a variable angle turbine nozzle actuating mechanism 
for a gas turbine engine will now be described with ref 
erence to the accompanying drawings, in which: 
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2 
FIG. is an axial section through a turbine and show 

ing the nozzle actuating mechanism; 
FIG. 2 is an elevation of part of the mechanism 

shown in FIG. 
FIG. 3 is a section on the line III-III in FIG. 2, and 
FIG. 4 is a scrap view in the direction of arrow IV in 

FIG. 1 showing part of the nozzle-actuating mecha 
S. 

DETALED DESCRIPTION OF THE PRESENT 
INVENTON 

Referring to FIG. 1, the turbine comprises a rotor 1, 
having a row of rotor blades 2 positioned in an annular 
passage 3 and arranged to receive working fluid from 
a row of variable angle nozzle guide vanes 4. As is well 
known, the nozzle guide vanes 4 are each mounted for 
swinging about individual axes and usually cach has an 
outwardly-extending shaft 5 carrying a pinion 6 posi 
tioned outside the turbine casing 7 which is in mesh 
with an annular rack 8 guided for circumferential 
movement around the turbine casing 7. The rack 8 may 
be a complete annulus or be split to permit free thermal 
expansion and contraction. Circumferential movement 
of the annular rack 8 cffects simultancous movement 
of all the pinions 6. Thus all the nozzle guide vanes 4 
are swung simultaneously about their axes, thereby al 
tering the angles of the nozzle passages defined be 
tween adjacent nozzle guide vanes 4. FIG. 4 is a scrap 
view in the direction of arrow V in FIG. 1 and shows 
one pinion 6 in mesh with a portion of the annular rack 
8. 
As shown in FIGS. 1 and 2 the annular rack 8 is con 

nected to a lever 9 by a pair of links 10, 11 of substan 
tially equal length and cach pivotally connected at its 
ends to the annular rack 8 and the lever 9 respcctively. 
The pivotal connections of the links 10, 11 to the annu 
lar rack 8 are spaced apart circumferentially thereof 
and are desirably equidistant on oppositic sides of a di 
ameter of the annular rack 8 as shown in FG, 2. The 
pivotal connections of the links 10, 11 on the lever 9 
are on either side of a pivot pin 12 extending through 
a block 13 mounted in a slot 14 in the lever 9, the latter 
being slidable with respect to the block 13 and hence 
to the pivot pin 12 and being located in directions per 
pendicular to the plane of the lever 9 by flanges 21 on 
the block 13 on each side of the lever 9. The pivot pin 
12 is supported between parts 15 (see FIGS. 1 and 3) 
of the turbine housing or other fixed structure. The 
lever 9 is turned about the pivot pin 12 by a rocker arm 
16 carried by a shaft 17, also carrying an actuating arm 
18 by which shaft 17 is turned. The end 19 of the 
rocker arm 16 remote from the shaft 17 is of ball shape 
and is engageable in a socket 20 formed on the lever 9, 
the end 19 and the socket 20 together forming a slid 
able knuckle joint. 
The nozzle guide vane actuating mechanism operates 

as follows: 
When the shaft 17 is turned by the actuating arm 18, 

the arm 16 is swung from left to right or vice versa as 
viewed in FIG. 2. This movement causes the ever 9 to 
be swung about its pivot pin 12, thereby pushing one of 
the links 10, 11 and pulling the other. The links 10, 11 
turn the annular rack 8, which effects movement of the 
pinions 6 and therefore the nozzle guide vanes 4. By 
holding the actuating arm 18 and the shaft 17 in the an 
gular positions to which they have been set, the nozzle 
guide vanes 4 will be held in their desired angular posi 
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tions. If both the links 10, 11 expand or contract under 
a change in operating temperature, the lever 9 will slide 
on the pivot pin 12 under the guidance of the slot 14. 
The socket 20 will also slide ovcr the ball end 19 of the 
rocker arm 16 and hence neither the annular rack 8 nor 
the rocker arm 16 will be moved and hence the nozzle 
guide vanes 4 will not be moved. If one of the links 10 
or 11 should expand or contract relatively to the other, 
the lever 9 will be tipped about its pivotal connection 
with one of the links 10 or 11 and the lever 9 will slide 
on the block 13 with respect to the pivot pin 12. Simi 
larly the socket 20 will slide on the ball end 19 and only 
small movement of the rocker arm 16 will occur, 
thereby effecting only a small alteration in the angle of 
inclination of the rocker arm 9, with no alteration in 
the angles of inclination of the nozzle guide vanes 4. 
The ability of the lever 9 to slide with respect to the 

block 13 and the pivot pin 12 and the rocker arm 16 
also permits easy assembly of the nozzle guide vane ac 
tuating mechanism particularly where, due to manufac 
turing errors, one link 10 or 11 is longer than the other, 
or the pivotal connections of the links 10, 11 on the an 
nular rack 8 or the lever 9 are not symmetrical, since 
the lever 9 will tip to permit the links 10 and 11 to be 
connected to the annular rack 8 and to the lever 9. 
What I claim as my invention and desire to secure by 

Letters Patent of the United States is: 
1. A turbine having a variable angle turbine nozzle 

actuating mechanism comprising a nozzle-actuating 
member in the form of a substantially complete annulus 
to be mounted co-axially of nozzle-defining members 
and operatively connected thereto to effect their angu 
lar movement, a pair of links pivotally connected to 

O) 

5 

25 

30 

35 

40 

45 

50 

55 

65 

4. 
said nozzle-actuating member at positions thereon 
spaced apart circumferentially, a lever pivotally con 
nected to the opposite end of each of said links, a sup 
port on which said lever is pivotally mounted at posi 
tion on said lever between the pivotal points thereon of 
the links, and a pivotally-mounted rocker arm drivingly 
engaged at its outer end with the lever, whereby on 
turning said rocker arm, said lever will be swung about 
its pivot thereby simultaneously to push one said link 
and to pull other said link to turn said nozzle-actuating 
member through a corresponding circumferential dis 
tance and hence to turn the nozzle-defining members 
through predetermined angles and to hold them in 
those angular positions, said lever having means 
whereby it is slidable on said support in the plane of 
said lever and the point of engagement of said rocker 
arm with said lever also having means movable in the 
plane of said lever, whereby, on temperature change 
effecting change of length of at least one of said links, 
said lever will slide with respect to said support and said 
rocker arm, thereby to permit change of length of the 
links to be accommodated without effecting any sub 
stantial movement of the nozzle-actuating member. 

2. A turbine having a variable angle turbine nozzle 
actuating mechanism as claimed in claim 1 and means 
in which said lever is slidable in its own plane on a pivo 
tally-mounted block supported on a fixed pivot. 

3. A turbine having a variable angle turbine nozzle 
actuating mechanism as claimed in claim 2 in which 
said rocker arm is formed with a ball end slidable in a 
socket on said lever, the ball end and socket together 
forming a slidable knuckle joint. 
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