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GUIDE WANE. . . . . 

Application filed June 17, 1926... serial No. 116,551. 
This invention relates in general to im 

provements in hydraulic machines, and re 
lates more specifically to improvements in the 
construction and operation of adjustable 
guide vanes for hydraulic turbines or the like. 
An object of the invention is to provide a 

new and useful guide vane structure which is 
simple in construction and efficient in opera 
tion. ; : - It is common commercial practice in the 
construction of hydraulic turbines, to utilize 
an annular series of adjustable guide vanes 
for controlling the flow of fluid to the tur 
bine rotor. These guide vanes are Swingable 
about parallel pivots and have portions pro- . . . . . . . . . . . . . 7, 8 projecting from the opposite ends thereof jecting forwardly and rearwardly from the 
pivots and cooperating with adjacent vanes, 
to control the quantity and the direction of 
flow of the fluid admitted to the rotor. Con 
siderable difficulty has been had with struc-. 

through the joints between the ends of the 
tures of this type, due to leakage of fluid 
vanes and the adjacent casings, when the 
guide vanes are in closed position, and it is 
an object of this invention to provide suitable packings for preventing such undesirable 
leakage. With this object in view, the inven 
tion consists in the provision of packing mem 
bers between the vane ends and the adjacent 
casing elements, together with means for re siliently urging these members against suit 
able seating surfaces to thereby eliminate the 
leakage. A clear conception of an embodiment of 
the invention and of the mode of operation 
of devices constructed in accordance, there 
with, may be had by referring to the drawing 
accompanying and forming a part of this 
specification in which like reference charac 
ters desi 
various views. . . . . . ... . . Fig. 1 is a fragmentary sectional view of a 
hydraulic turbine, the section being taken ad 
jacent to one of the inlet guide vanes of the 
turbine. . . Fig. 2 is an end view of one of the inlet guide vanes showing the improved packing 
associated therewith. - . . . . . . . . . . . Fig. 3 is a transverse section through a 
fragment of the discharge end of one of the 
inlet guide vanes. Fig. 4 is a transverse Section through a 
fragment of the admission end of one of the 
inlet guide vanes. The hydraulic turbine specifically illustrat 
ed in the drawing comprises a stationary tur 

gnate the same or similar parts in the 

bine casing consisting of a top casing cover 
or element 5, a bottom casing ring or element 
6, and a base plate 13; the top cover 5 and the bottom ring 6 providing an annular inlet 60 
conduit directed toward the interior of the casing. Afluid supply casing 3 forms a speed 
ling communicating with the annular con 
duit provided by the casing elements 5, 6, and 
a rotor 4 of suitable construction is disposed 65 
within the casing so as to receive fluid from the Supply casing 3 through the annular cas 
ing conduit. An annular series of adjustable. 
guide Vanes 2 is disposed within the annular 
inlet conduit of the turbine casing, each of 70 
these guide vanes being provided with pivots 
and into the adjacent casing elements 5, 6 re 
Spectively. Suitable guide vane adjusting 
mechanism of well known construction is as 75 Sociated with the vane pivots, 7 for the pur 
pose of simultaneously swinging the vanes 2 
about their pivotal axes. . . . . . . . . . 
... The opposite ends of each of the vanes 2 
are provided with packing members or plates 80 
9 having tubular extensions 10 embracing the 
Vane pivots 7, 8 respectively. The packing 
plates 9 have outer plane surfaces cooperable 
with the adjacent plane surfaces of the casing 
elements 5.6 respectively, the plates being re- 85 
lieved at the cut-away portions 19 so as to 
produce surface contact of substantially equal areas on opposite sides of the vane pivots. 
The inlet portion of each vane 2 is provided with grooves adapted to receive guide keys 90 
15, as shown in Fig. 4, the keys 15 snugly fitting adjacent grooves in the packing plates : 
9. Helical compression springs 14 disposed. . . 
within pockets in the inlet portion of each 
vane 2 coact with the plates 9 and constantly 95. 
urge the adjacent portions of the plates out 
wardly away from the guide vane. The dis- . . 
charge portion of each guide vane 2 is pro 
vided with recesses formed to receive the keys. 
18, as shown in Fig. 3, the keys 18 likewise 100 
coacting with adjacent recesses in the packing 
shoes 9. The portions of the packing plates: 
9 adjacent to the keys 18, are urged outwardly 
against the casing elements 5, 6, by means of helical compression springs 16 disposed with- 0. 
tinpockets of the guide vane 2 and coacting 
with plungers 17 which straddle the keys 18 
and in turn engage the adjacent packing 
plates 9. The keys 15, 18 are disposed radial 
ly with respect to the guide vane axes and 
serve to prevent the passage of fluid between 
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the packing plates 9 and the adjacent guide 
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vanes 2. The tubular extensions 10 which 
snugly fit the guide vane pivots 7, 8 are jour 
nalled in the casing elements 5, 6, and a SInap 
ring 12 serves to maintain the lower packing 
plate 9 in assembled position with respect to 
the guide vane 2 while inserting and remov 
ing the latter. The medial end portions of 
the packing plates 9 are somewhat wider than 

10 the adjacent vanes 2, and the vanes are pro vided with end enlargements 11 cooperating 
with the widened plate portions. - 
During normal operation of the turbine, 

the actuating fluid is admitted from the Sup 
ply casing 3 past the guide vanes 2 to the 
turbine rotor 4 in a well known manner. The guide vanes 2 are adjustable about their 
pivots 7, 8 to vary the direction and quantity 
of flow of the entering fluid and also to com 
pletely shut off the flow. When the guide 
vanes 2 are closed, the packing plates 7 and 
the keys 15, 18, provide a continuous annular 
packing for effectively preventing the flow of 
fluid past the ends of the annular series of 
guide vanes. The helical springs 14, 16 co acting with the inlet and discharge portions 
of the packing plates 9 constantly urge these 
plates against the adjacent casing elements, 
and the keys 14, 16 provide effective baffling 
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elements for preventing the flow of fluid 
through the space between the plates 9 and 
the vane ends. The guide vanes may be re 
moved in assembled condition upon removal p 
of the top cover 5 and the tubular extensions 10 provide renewable wearing sleeves coop 
erating with the pivots 7, 8 and with the ad 
jacent casing elements. 0 P. 

It should be understood that it is not de 
sired to limit the invention to the exact de 
tails of construction and operation herein 
shown and described, for various modifica 
tions within the scope of the claims may occur 
to persons skilled in the art. . . . . 

It is claimed and desired to secure by Let 
ters Patent: - - - 

45 
element formed to direct fluid into said cas 

1. In combination, a casing element, a vane 
ing element and pivotally associated there 
with, and a packing member supported by one 

-50 
nent 
of said elements and resiliently urged against 
the other on opposite sides of the vane ele 

pivot. . . . . . . . . 
2. In combination, a casing element, a vane element formed to direct fluid into said casing 

element and pivotally associated therewith, 
and a packing member supported by said 
vane element and resiliently urged against 
said casing element on opposite sides of the 
vane element pivot. - - 

3. In combination, a plurality of casing 
elements, a vane element pivotally associated 
with and disposed between said casing ele 
ments, and packing members supported by 
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opposite ends of said vane element and resil 
iently urged against said casing elements. 
4. In combination, a plurality of casing 

elements, providing a fluid conduit, a vane 
element pivotally associated with said casing 
elements within said conduit, a packing plate 
associated with each end of said vane ele 
ment adjacent to one of said casing elements, 
and spring means for urging said - plates against the adjacent casing elements. 

5. In combination, a casing element, a vane 
element pivotally associated with said ele 
ment, a key coacting with a groove in said 

70 

vane element, a packing plate having a re 
cess for receiving said key, and means for 
ing element. 

6. In combination, a casing element, a vane 
element having a recess at an end thereof, 
a key disposed with said recess, a packing shoe 
engaging said key, and spring means for urg ing said packing 
element. plate against said casing 

urging said packing plate against said cas 
80 

85 7. In combination, a casing element having 
a recess, a vane element having a pivot ex. tending through said recess, a key disposed 
within a recess of said vane element and pro jecting therefrom, a packing plate having a 
recess cooperating with said key and pro 
vided with a tubular extension extending into 
Said casing recess, and means for urging said late against said casing. 

S. In combination, a casing forming a fluid 
conduit and having alined recesses on oppo 
site sides of said conduit, a vane located with 
in said conduit and having pivots extending 
into said recesses, guide keys projecting 
from the opposite ends of said vane, pack ing plates cooperating with said keys and 
with the adjacent condit walls, and spring 
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means for resiliently urging said plates 
against said walls. . . . . 

9. In combination, a casing element, a vane 
element formed to direct fluid into said cas 
ing element and pivotally associated there with, and a packing supported by one of said 
elements and coacting with the other on oppo 
site sides of the vane element pivot to re O 
duce leakage between the end surface of said 
vane element and the 
said casing element. 

10. In combination, 
vane element formed to direct fluid into said 

therewith, and a packing supported by one 
of said elements and coacting with the other 
to reduce leakage between the relatively mov 
able end surface of said vane element and the adjacent surface of said casing element. 

In testimony whereof, the signature of the 
inventor is affixed hereto. . . . . 

adjacent surface of 
a casing element, a 
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casing element and adjustably associated 
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wifi i AM M. WHITE. 


