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PATENT OFFICE.

JOHN OVERN, JR., OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR TO WILLIAM
CRAMP & SONS SHIP AND ENGINE BUILDING COMPANY, A CORPORATION OF

PENNSYLVANTA.

GUIDE VANE FOR HYDRAULIC TURBINES.

Application filed May 22,

T'o all whom it may concern: :

Be it known that I, Joux Overx, 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 2 minimum when the gate 1s
partially or entirely closed. Still another
object of my invention relates to establigh-
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 1s 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-

1912. Serial No. 298,982.
tributor plates with which the gate cooper-
ates.
~ Fig. 41s 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 hetween
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 cylindrical
recesses of large diameter 29 that receive
the collars 27. The recesses in the distribu-
tor plates 21 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 cn the sides toward
the vane are made fair and flush with the
surfaces of the distributor plates. By re-
ferring to Fig. 8, it will be seen that in the
embodiment of the invention now under dis-
cussion, the shaft 19, collars 27 and 26, vane
16 and pintle 18 arc all one integral struc-
ture.

When the turbine is operating at normal
load or nearly normal load the vanes will
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in assgmbled relation. The joint between
the gate and the pintle on the lower side is
of exactlv 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
38 will be driven out and then the i'ate can
be displaced horizontally in the direction of
the slot 81 and key 32 and at any time it,
or a substitute gate, can readily be renhcea

At all points the cross sections may be made
sufficient to give the same strength as that
of the cross section of the shaft 19. In this
case the collar 27 not only affords a check
against leakage but gives a base for the rib
892 with adequate cross section for torslonal
strength. In other respects the mmmple of
operation of the modification of Figs. 4 to
7 will be understood from the JforegomfJr dis-
cussion in connection with Figs. 1 to 8, thig
modification of Figs. 4to 7 bbing se paratelv
claimed in my cooendmw divisional appii-
ca’mon Serial No. 600 626
I claim:—
In a hydraulic turbine, an annular

¢ at the water inlet to the runner, a se-
es of wicket gates at said inlet, rotatable
hafts each carrying a respective gate, and
n c’}lérged collar where each shaft joing
its gate, said annular piate having recesses
o ‘ecer\*?the respective collars.

2. In a hydraulic turbine, twc annular
plates, one above and one belew at the water
mnlet to the runner, a series of gates between

said plates, shafts parallel to the axis on
which said g gates are mounted respectively
and en]argeu cyhndrlc al collars adjacent to
the gates, said plates having shallow cylin-
drical recesses to receive said collars, these
recesses being closely spaced around the ring
but separated enough to leave a clear portion
of the ring between them.

3. In a hydraulic turbine, an- annular
plate at the water inlet to the runner, a series
of wicket gates at said "ﬂet said plate hav-
1n<>‘ cylindrical openings of large diameter,
and eacb said gate having a corresponding
cymldr-cd member ”}.’\O“’&]‘Ie with said gate
fitting into its respective opening, sur-
face of each member being flush with the sur-
face of the plate to leave an unocbstructed
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water passage.

4. In a ﬂydmuhc iuu‘ e, o distributor
piate at the water inlet to the ronner, a
series of wicket (‘fatec‘ ?t said inlet, said
plate having shal Tow eylindr cal recesses,
nd e‘r‘n said gate having a corresponding
coliav fitting into a respective recess, the
recesses bems closely spaced ar und the ring
but sepa arated enough “to leave a clear por-
tion oi the ning bhebween any two successive
recesses.

8

5. In a hydraulic turbine, a distributor
plate at the water inlet to the runner, & 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 runmner, 2
series of wicket gates between them, said
gates having the same sectional outlineevery-
Vhele between the dlstrlbutor plates, such

itline being adapted for the clear flow of
water alona the gate surface at all points,
respective shafts connected with the gates
and means adjacent to one of the distributor
1:)1 ates connecting said gates and shafts with

2 torsicnal strencrth as great as for a sec-
tlon of the shaft.

7. In a hydraulic turbine, a distributor
plate at the Wate inlet to the runner, a se-
ries of wicket gates forming adjustable
guiding passages between them at said inlet,
respectlve 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 imntegral with each shaft
where it joins its gate, said annular plate
having recesses to recelive the respective
collars,

9. 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 inte-
gral therewith, and an enlarged collar where
each shafts j ]oms its gate, said annular plate
{nvmg recesses to receive the respective col-
ars

10. In a hydraulic turbine, a distributor
plate 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 gu1de
vanes between sald plates and adapted to
contact with each other in closed position, a
shatt 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
thn runner and shaft axis and when in op-

rating position is near to said runner.

12. In a hydrawlic turbine, distributor
plates having a series of cylindrical recesses
therein, a series of adjustable guide vanes
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between said plates and adaptéd to contact
each other in closed position, esch having
the same smoothly guiding sectional cutline
sverywhere between the disiributor plates,
a shaft for each vane having'its axis passing
outside of the surface of said vane ahd
means rigidly connecting said vane and said

“distr

1

outor plate.

1

shaft so that sald shaft adjusts said vane

d the nxis of the'shait as a center, said
having a cylindrical form adapted
seated in & cylindrical recess in said

JOHN OVERN, Jr.
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