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To all whom it may concern: 
Be it known that I, JoHN OVERN, Jr., a 

citizen of the United States, residing at 
Philadelphia, in the county of Philadelphia 
and State of Pennsylvania, have invented 
certain new and useful Improvements in 
Guide Vanes for Hydraulic Turbines, of 
which the following is a specification. 
The principal object of my invention is to 

provide a new and improved axially mounted 
gate or guide vane for a hydraulic turbine. 
Another object of my invention is to provide 
such a gate with means to reduce the leakage 
past its ends to a minimum when the gate is 
partially or entirely closed. Still another 
object of my invention relates to establish 
ing a strong mechanical connection between 
the gate and the shaft on which it is mount 
ed. Another object of my invention is to 
enable a gate to be used having an improved 
shape to suit the flow of the water and one 
which will leave a clear passage for the 
water at all points of the gate surface. An 
other object of my invention is to enable 
the gates to be mounted in the most desirable 
position with respect to the axis of motion 
of the gate without the necessity of having 
the axis pass through the body of the gate. 
Still another object of my invention is to 
provide a convenient method of removing or 
replacing a gate without disturbing the gate 
shaft or other parts of the turbine. All these 
and other objects of my invention will be 
appreciated upon consideration of the dis 
closure of a limited number of specific em 
bodiments as set forth in the following 
specification and claims and the accompany 
ing drawings. It will be understood that 
modifications may be made within the Scope 
of the invention. I will now proceed specifi 
cally to describe the embodiments shown in 
the drawings. 
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Fig. 1 is a top plan view partly broken 
away showing a hydraulic turbine equipped 
with my improved gates. - 

Fig. 2 is a vertical section on an enlarged 
scale on the radial line 2-2 of Fig. 1. 

Fig. 3 is a perspective view of a gate and 
its shaft and a fragment of one of the dis 

tributor plates with which the gate cooper 
ates. 

Fig. 4 is a top plan view of a gate involv 
ing a modified construction. 

Fig. 5 is an elevation of the same and 
Figs. 6 and 7 are sections on the lines 6, 6 

and 7, 7 of Fig. 4. 
Referring to the embodiment of my in 

vention disclosed in Figs. 1 to 3, as applied 
to a vertical shaft unit, the vertical turbine 
shaft 11 carries the runner with vanes 12 
adapted to be actuated by radial inflow of 
Water from the turbine casing 14, which 
may be connected by the flange 13 to a sup 
ply of water under appropriate head. The 
Water passing from the spiral casing 14 goes 
between the fixed vanes 15 and then between 
the adjustable Wicket gates or vanes 16. 
Each gate 16 is integral with a shaft 19 ro 
tatably mounted in the bearings 20. The 
gates 16 stand in a circular row, below them 
being the distributor plate or wearing ring 
17 and above the distributor plate or wear 
ing ring 21. The distributor plate 17 has 
suitable holes to receive the pintles 18 on 
the respective gates, and is also counter 
bored to form shallow cylindrical recesses 
28 to receive the corresponding enlarged 
disks 26, integral with the gates 16, where 
the pintles 18 join the gates. Similarly 
above the gates 16 the distributor plate 21 
is counterbored to form shallow cylindrica 
recesses of large diameter 29 that receive 
the collars 27. The recesses in the distribu 
tor plates 2i and 17 such for example as the 
recesses 28 in the plate 17 are cut as close 
together as may be and still leave enough 
metal between to guard against any break 
ing of the division wall thereof. The faces 
of the disks 26 and 27 on the sides toward 
the vane are made fair and flush with the 
Surfaces of the distributor plates. By re 
ferring to Fig. 3, it will be seen that in the 
embodiment of the invention now under dis 
cussion, the shaft 19, collai's 27 and 26, vane 
16 and pintle 18 are all one integral struc 
ture. 
When the turbine is operating at normal 

load or nearly normal load the vanes will 
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closed, the difference of 

4. 

counterclockwise, and through the 
and the cranks 25 the shafts 9 y 

have about the position shown in Fig. and 
the water will flow freely between their ect 
ing on the runner vanes 12 and causing iota 
tion of the shaft, it with its load. T . 
the turbine down, the ring 22 will be 

rotated counterclockwise, thus biii, 
points of the gates 16 against the 
the succeeding vanes and closing the 
between the gates 16. 
When the gates 16 are closed Ci nearly 

press'':e or the cy 
posite sides will be substantial 
whole head on the ilrbine: 
of collars 27 and 26 and depressions 29 and 
28, it would be necessay in practice to pi'o- 
vide at least a slight cleara: 
upper and lower end of the 
the wearing rings 2 at 
insure free inction. These 
spaces: Woilid permit thin she 
leak past the gates above an: 
has been the connail on 
construct gates without th 
2; ind 26 said when the 
there would be these thin sheet. 
leaking past adjacent to the Yve 
21 and 17. Not only has this 
loss of water, that it would b: 
Save for power prii 
streams have erode 
and in high head Erbi 
use for a conside 

:- , , , , wy.' " ii. 3 is exce 

in83 

mon to find the oitei' adges 
vanes deeply inct i 
rings above and 
been cut into by these thi:) leg 
This notching tends to start 
during inorial operatio, 
27, 28 of any inver 
block off these leaks. 
Another advantage of my inventioi is re 

alized, when as is commonly the case the 
thickness of the varies i3 is les; than 
diameter of the shaft, 19. In such 
in the absence of the col a 27 
been necessary, particularly at the 
where collar 27 is now introduced, either to 
change abruptly from the circulai's 
the shaft, to the vane shaped section of the 
gate, or to extend the shaft down Cin the face 
of the vane in the form of a local swelling or 
lug in order to increase the cross-section of 
the metal at this point, and to increase the 

3. 
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strength. If the shaft is not extende 
this manner the point of i'aisition ro: is 
circular shaft to the vane shaped portion of 
the gate represents a section of greatl 
duced strength, but on the other handi 
circular section is extended, the Swe 
lug thus formed on the vane Stiface i 
feres with the proper flow of watei' along h; f8 . $3. the vane, and even at best this form of gate 
does not have all the strength that is desir. 

3- be greater ti 
y eq:{a} to the 

in 

time 

the 
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point between the shaft 
and Vane. seen that in any in 

- - - - . centified in Fig. 3, the:"e D C8xei S. C. il) .i. le: lil it lg. 3, thei'e 
is no 'eduction c. to sign: strength for 
cross sections at any height. Where the 39 
shaft, 19 joins the collar 24, there is the 
ci'OSS Section as any winei'e along the 

... , , rer, J. - G7 - 3 - :- : {{ {5& (, C ; 2. () in 3 tile V22& 
the ci'oss sectio is enough &o give the same 
or greater toi'sicial strength as & CFOSS shaft is 
19. faither (iOWI), the ci'oSS Section aid to 1'- 
sional strength oil the value will oi'inarily 

an of the shaft. 19. 
The need for toi'sicial strength in the 

assembled shalt and vane becomes apparent st 
when it is conside:"ed that sometimes stones 
or other inai'd objects may get into the Water 
Supplied to the £urline a1,x between 
two coinsecutive wicket gates it ring a clos 
ing inction of the gases, whereupon prac- 85 

y the easil'e govering; effort coiniani 
. . . . 

: };} 
Stilting torque. 

oilar's 23 and 2 when accompanied 
by Suitabiei aethods of elieving he pres 
Sure On the end faces within the distri Gutor 
plates can be so arranged as to balance the 3: 

-- - - - . to force the gate hydraulic thrust, tending 
SiCi) is called an 2::ial direction. ceili, 

to the relief holes 30 connecting the space 
& lowei' pintie with the draft tube. 
frequently possible to improve the is: 
it the guide vaines by shifting theia 

tei’aiy away froin their center of rotation. 
SCn for doing this is to place their 

turbine runner and thus to re 

s 

duce the width of clear space between the l65 
guide venes and runner, while at the same 

periniting tie shaft, &o be located a 
ficient distance away from the runner to 

provide the necessary space for She bearings 
waii Support it. Another consideratio; ) J3 

S. 

which makes it, desirabic to be aile to sift 
to saile with respect to its center of 'ota 

tio}} is the 'eductio; which can be sectired in 
this way in the hydra 
Ovei'noi ni IS Oye!"coine 

c i33d which i. 
in noving the ya: 

i 

. - -, v-x is 

... tails, CFs: 
aid the feather 
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in asserabled relation. The joint between 
the gate and the pintle on the lower side is 
of exactly the same character. Heretofore 
it was common when it was desired to re 
move a single gate, to remove the turbine 
head cover because the removal of the gate 
required the removal of the shaft on which 
it was mounted. By the present invention, 
if a particular gate is to be removed the pins 
33 will be driven out and then the gate can 
be displaced horizontally in the direction of 
the slot 31 and key 32 and at any time it, 
or a substitute gate, can readily be replaced. 
At all points the cross sections may be made 
Stificient to give the same strength as that 
of the cross section of the shaft 19. In this 
case the coliar 27 not only affords a check 
against leakage but gives a base for the rib 
32 with adequate cross section for torsional 
strength. In other respects the principle of 
operation of the modification of Figs. 4 to 

will be understood from the foregoing dis 
classion in connection with Figs. 1 to 3, this 
modification of Figs. 4 to 7 being separately 
claimed in my Copending divisionai appli 
cation Serial No. 600,626. 

claim :- 
i. In a hydraulic turbine, an annular 

plate at the Water inlet to the runner, a Se 
ries of wicket gates at said inlet, rotatable 
shafts each carrying a respective gate, and 
an enlarged collar where each shaft, joins 
its gate, said annular piate having recesses 
to receive the respective collars. 

2. In a hydraulic turbine, two annular 
plates, one above and one below at the Water 
inlet to the runier, a series of gates between 
said plates, shafts parallel to the axis on 
which said gates are mounted respectively 
and enlarged cylindrical collars adjacent to 
the gates, said plates having shallow cylin 
drica recesses to receive said collars, these 
recesses being closely spaced around the ring 
but Separated enough to leave a clear portion 
If the ring between them. 

3. In a hydraulic turbine, an annular 
plate at the water inlet to the runner, a Series 
of Vicket gates at said inlet, said plate hav 
ing cylindricai openings of large diameter, 
and each said gate having a corresponding 
cylindrical member movable with said gate 
fitting into its respective opening, the sur 
face of each member being flush with the Sur 
face of the plate to leave an unobstructed 
water passage. 

4. In a hydraulic turbine, a distributor 
piate at the water inlet to the runner, a 
series of Wicket gates at Said 
plate having shallow cylindrical - i.ecesses, 

and each said gate having a corresponding 
collar fitting into a respective recess, the 
recesses being closely spaced around the ring 
but separated enough to leave a clear por 
tion of the ring between any two Successive 
eCe SSSS, 

i. 

B 

5. In a hydraulic turbine, a distributor 
plate at the water inlet to the runner, a Se 
ries of wicket gates at said inlet, and means 
substantially to prevent leakage of water 
between the said plate and the adjacent ends 
of the gates. 

6. In a hydraulic turbine, two distributor 
plates at the water inlet to the runner, a 
series of wicket gates between them, said 
gates having the same Sectional outline every 
where between the distributor plates, such 
outline being adapted for the clear flow of 
water along the gate surface at all points, 
respective shafts connected with the gates, 
and means adjacent to one of the distributor 
plates connecting said gates and shafts with 
a torsional strength as great as for a sec 
tion of the shaft. 

7. In a hydraulic turbine, a distributor 
plate at the water inlet to the runner, a se 
ries of wicket gates forming adjustable 
guiding passages between them at Said inlet, 
respective shafts for said gates, each gate 
being eccentric to its respective shaft, and 
means connecting said shaft with the gates 
having a torsional strength as great as for 
the cross section of a shaft. 

8. In a hydraulic turbine, an annular 
plate at the Water inlet to the runner, a se 
ries of wicket gates at said inlet, rotatable 
shafts each carrying a respective gate, and 
an enlarged collar integral with each shaft 
where it joins its gate, said annular plate 
having recesses to receive the respective 
collars. 

9. In a hydraulic turbine, an annular 
plate at the water iniet to the runner, a se 
ries of wicket gates at said inlet, rotatable 
shafts each carrying a respective gate inte 
gral there with, and an enlarged collar where 
each shafts joins its gate, said annular plate 
having recesses to receive the respective col 
3.S. 

10. In a hydraulic turbine, a distributor 
piate at the water inlet to the runner, a series 
of wicket gates at said inlet, and means in 
tegral with each gate substantially to pre 
vent leakage of water between the said plate 
and the adjacent ends of the gates. 

11. In a hydraulic turbine a runner, dis 
tributor plates, a series of adjustable guide 
vanes between said plates and adapted to 
contact with each other in closed position, a 
shaft for each vane having its axis passing 
outside of the surface of said vane an 
means rigidly connecting said vane and said 
shaft so that said shaft adjusts said vane 
around the axis of Said shaft as a center, 
said means Serving to secure said vane to 
said shaft so that said vane lies intermediate 
the runner and shaft axis and when in op 
erating position is near to said runner. 

12. In a hydraulic turbine, distributor 
plates having a Series of cylindrical recesses 
therein, a series of adjustable guide vanes 

; 
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between said plates and adapted to contact shaft, so that said shaft, adjusts Said vane 
each other in closed position, each having around the axis of the shaft, as a center, said 
the same Smoothly guiding sectional outline aesis having a cylindrical form adapted 10 
averywhere between the distributor piates, to be seated in a cylindrical recess in said 
a shaft for each vaine having its axis passing distributor plate. 
outside of the surface of said wane and -- 
means rigidly connecting said vane and said JOHN OVERN, JR. 

  


