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UNITED STATES
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PATENT OFFICE.

LEWIS FERRY MOODY, OF ?HILADELPHIA, PENN’.SYLVANIA.

OPERATING MECHANISM FOR HYDRAULIC TURBINES.

Application filed N ove;nber 26, 1920.. Serial No. 426,371,

To aoll whom i may concern:

Be it known that I, Lewis Ferey Moopy,"

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
Operating Mechanism for Hydraulic Tur-
bines, of which the following is a specifica-
tion. co e .

The principal object of my invention is
to provide a new and improved gear for

- operating wicket gates for a hydraulic
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. tarbine. Another object of my invention is
to provide operating mechanism for wicket
gates that shall have a minimum of back
lash and give directness and certainty of ac-
tion. Another object relates to.disposin
the operating mechanism . conveniently an§
compactly around the turbine shaff and
making it self-contained with the turbine
head cover. These and other objects of my

. Invention will be appreciated upon con-
sideration of the disclosure of a specific ex-
ample of the invention as set forth in the
following specification and claims taken
with the accompanying drawings. It will
be understood that modifications may be
made within the scope of the invention.’

Referring to the drawings, Fig. 1 is a
vertical section of a hydraulic turbine
equipped with operating mechanism for its

gates in accordance with my invention, and
Fig. 2 is a section on the line 2—2 of

Fig. 1, and .

Figs. 3 and 4 are sectional views of modi-
fied details. LT

The vertical shaft 11 carries the runner
12 with the vanes 13." The stationary parts

~of the turbine include a distributor plate
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16 below and distributor plate 22 above, be-
tween which are the wicket gates 18, rigidly
connected with the respective shafts 20
above and the pintles below. The water
passes to the gates 18 through the inflow
conduit 19. Each shaft 20 is mounted to
rotate in suitable bearings in the part 21 of
the head cover 24, which carries the bear-
ing 26 for the main shaft 11. Fach gate
shaft 20 has a crank arm 23 on its upper
end. ' ‘

At the top of the head cover 24 is a stuf-
ing box 27 around the shaft 11, The casting

.

24 carries a cylindrical wall 25 with an an- - v

nular flange or head 28 around itslower end,
and a removable annular head 29 is placed
on the upper end opposite to the head 98.
Around the chamber between. the heads 28
and 29, and spaced from the cylindrical
wall 25 is a cylindrical shell 32 adapted to
have rotary movement around the head
cover 24. At its lower edge the shell 82
projects down and makes a close it with a
seat 30 carried by the head cover 24 so as
to enclose an annular chamber 36 below the
head 28. From this chamber 36 a eonduit
39 goes through the casting 24 to the pipe
40.  The shell 32 has a flange 34 around its
"base to which the links 35 are pivotally con-
nected at one end of each, the other end of -
each such link 85 being connected to a
respective crank 23.

At the upper end of the annular cham-

~ber within the walls 25 and 82, the remov-

able head 29 carries an annular chamber
37, the upper edge of the shell 32 enclos-
ing this chamber 37 on the outer face and
having a close fit with the seat 31. _

Several pipes 88 connect the -annular
chamber 87 with the annular chamber 36.

The fixed cylindrical wall 25 carries two
opposite abutments 41 with flanges 43 fas-
tened by the studs 42. Each such abut-
ment 41 has a packing member 44 along
its outer edge in engagement with the inside
surface of the rotatable shell 32, this pack-
ing member being pushed out by sprin
45. Two pistons 41’ alternating with said
abutments 41 are fastened on the inside face
of movable wall 82 by means of flanges 492’
and studs 43’ and carry springs 45’ holding
packing members 44’ in engagement with
the outer face of the stationary cylindrical
wall 25. There are four ports 46 opening
into the annular chamber 25—32 through
the upper head 29, respectively, between the
abutments 41 and pistons 41’. These ports
are indicated by dotted lines in Fig. 9.
They are spaced 90° apart and one pair of
opposite ports 46 is connected with the pipe
47 through the branches 47/, the other pair
of opposite ports 46 being connected with
the pipe 48 through the branches 48’.

On referring to Fig. 2, it will be seen that
in the annular cylinder 25—32, the fixed
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is comparatively small

‘corvesponding to the flange 34,

sbutments 41 form heads respectively for
the pistons 41" which are movable with the
outer cylinder wall. Accordingly, when the
pipe 47 1s connected with a source of pres-
sure Auid supply and the pipe 48 is con-
nected to exhaust, the pistons 417 and the
wall 32 will move in a clockwise direction.
Reciprocally when the pipse 48 receives pres-
cure flnid and pipe 47 is connected to the
exhaust, the cylinder 32 will move counter-
clockwise. Since the wall 32 by means of
its flange 34 and the links 35 is connected
with the cranks 23, any such movement of
the wall 32 as just deseribed will rotate the
gates 1% through the corresponding shafts
20. :
Accordingly, the gates 18 may be adjusted
angularly by means of the motor mechanisim
described, depending for its operation on
the introduction of pressure fluid at 47
or 48,

The packing 44’ and 44 will reduce the
lenkage past the piston 417 and abutment 41
fo o minimum. Theupperand lower ends of
piston t1” may be carefully fitted to the cylin-
der heads 28 and 29 so that special packing
il not be necessary at these places. Alittle
leakuge will do no harm, because the quan-
tity of water required to operate the gates

Any leakage past the outer edges of the
heads 29 and 28 will be received in the
annular chambers 37 and 36 and the con-
fonts of the chamber 87 will drain down
through the pipes 38 into the chamber 36 and
thence {hroueh the conduit 39 to the dis-
charge pipe 40.

Teretofors it has been common to operate
turbine gates from a ring around the shaft
but this ring
has been moved from a main cylinder and
piston and a tangential connecting rod. By
my invention the ring is made a rigid struc-
iqre with the piston 417 which receives the
pressure to move it, and this reduction in
the number of moving parts and in the num-
her of joints reduces the possible lost motion
or back lash. The control of the gates will
by means of a gover-
por and it is very desirable to make the con-
nection as direct and effective as possible, so
that any governor effect will give an imme-
diate response in gate adjustment. By my
invention the back lash is reduced to a minl-

-mum and a very effective control is secured.

By my invention the number and extent of
the moving parts are reduced and this re-

‘duces the inertia that has to be overcome by

the governor and thus enables the-governor
to actuate the gates more promptiy and

accurately. '
The control of wicket gates heretofore by
mesns of an ordinary cylinder and piston
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throngh a conneeting rod upon a ring
corresponding to the flange 34 has involved
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the necessiftiy for a special mounting for the
cylinder off at one side. The cylinder has
been either carried by the pit Imer of the

turbine or by the turbine casing or in some -

instances supported independently of the
turbine by the surrounding concrete struc-
ture. In any case, the cylinder and connect-
ing mechanism have required considerable
space and inconveniently interfered with the
walk-way avound the turbine head cover
within the turbine pit. It has alsobeen neces-
sary to dismantle the connection and some-
times to remove the cylinder before the tur-
bine head cover could be removed for dis-
mantling or repair of the runner and other
portions of the turbines, and as frequently
arranged the operating eylinder could not
be definitely located with respect to the
rest of the turbine until final erection at site.
By my invention the whole operating mech-
anism is grouped compactly around the tur-
bine shaft within the space defined by the
gate shafts 20. The motor is located within
the outer radial limits of the distributor
plate 22 that is, if an imaginary vertical
cylinder be erected from the outer edge of
the distributor plate 22 the motor would be
entirely contained within this cylinder. This
arrangement leaves a clear space all the way
around the turbine head cover, and enables
the entire operating mechanism to be self
contained with the head cover, so that in dis-
mantling the turbine it can all be removed
as a unit. ' ,

Although one particular embodiment of
the invention has been described in consider-
able detaii above, the invention may be ap-
plied in other forms as required by the dif-
‘ferent types of turbines and settings. ~For
example, it is particularly adapted for use
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with open flume turbines with submerged -

operating mechanism, such as may some-
times be used for small units under low
heads, the arrangement of this invention be-
ing relatively inexpensive and capable of be-
ing conveniently installed. The operating
fuid used for the pressure supply to the

-rotary piston may in many cases be water

taken from the turbine penstock without the
use of pressure pumps, since a large piston
area may readily be provided by the use of
this invention. When a single pair of pis-
tons is insufficient, multiple pistons can be
arranged around the circumference within
the operating ring. When penstock pres-
sure is used to supply the piston space, the
chamber 36 may conveniently be turned di-
rectly into the cored space within the tur-
bine head cover which in turn is drained
through the turbine runner into the draft
tube. 1t may frequently be desirable to
form all of the running fits between the ring
29 and the heads 28 and 29 by plane sur-
faces rather than cylindrical surfaces, in
order to provide for a slight distortion of
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the ring 82.  Figure 4 shows such a construc-
tion in which the ring 32 is formed with
shoulders 56 and 57 adapted to_bear against
the heads 28 and 29 respectively. Whatever
the design, it will in general be desirable to
make the upper cylinder head removable so
that the piston packing can be readily in-
spected or renewed. While the design of
the parts making up the mechanism of this
invention can be considerably varied, the
substitution of the rotary piston motion for
the longitudinal piston motion heretofore

‘employed for operating the turbine gates will

be retained and will permit the large num-
ber of moving parts heretofore used in tur-
bine operating mechanisms to be consider-
ably reduced, and the mechanism to be ma-
terially simplified. - _

The packing members 44, 44’ cut down the
leakage and may be made of hard packin

- such as metal or lignum-vitae or of a so

packing 54 as indicated in Fig. 3: In the
modification shown in this figure the packing
54 is held ‘in place by the adjustable side
clamp 55. C :

~ . I claim :—
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1. A turbine having a shaft, a rotary mo-
tor surrounding said shaft and control mech-
anism for said turbine adapted to be actu-
ated from said motor. ’ o

2. In a turbine, centrolling means there-
for, a ring surrounding the turbine shaft for
actuating said controlling means and an ac-
tuating motor for said ring located inside
the ring. D :

3. A turbine having an upper distributor
plate means for controlling said turbine and
a motor adapted to actuate said means, said
motor being located within the outer radial
limits of said distributor plate.

4. In a hydraulic turbine, a series of wick-
et gates around the turbine, an annular cyl-
inder around the turbine shaft, one curved
wall thereof being fixed and the other mov-

. able around the shaft and connected with

said gates, a piston across the cylinder car-
ried by the movable wall, an abutment car-
ried by the fixed wall, and means to apply
fluid pressure between said abutment and

' piston to move said movable wall and there-

. by adjust the gates. -
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5. In a hydraulic turbine, a series of wick-
et gates around the turbine and hydraulic
operating mechanism therefor placed around
the turbine shaft within the outline of said
gates, . o

6. In a hydraulic turbine the combination
with a series of wicket gates around the tur-
bine, of operating means therefor compris-
ing an annular cylinder around the turbine
shaft and a piston therein, ahd connections
from said operating means to said gates.

7. In a hydraulic turbine the combination
with a-series of wicket gates around the tur-
bine, of operating means therefor compris-

&

ing an annular cylinder around the turbine
shaft and a plurality of pistons therein, and

connections from said operating means to

said gates.

8. In a hydraulic turbine, a series of wick- i

et gates around the turbine, respective shafts

for said gates, a member extending around
the turbine shaft and connected to said gate
shafts, and hydraulic means within said
member to rotate the same to adjust the
gates. _

9. In a hydraulic turbine, a series of wick-
et gates around the turbine, respective shafts
for said gates, a member extending around
the turbine shaft and connected to said gate
shafts, and hydraulic means within said

80

member to rotate the same to adjust the

gates comprising an annular cylinder adja-
cent to said member, and a piston therein
rigidly connected to said member.

10. In a hydraulic turbine the combina-
tion with a series of wicket gates around the
turbine having respective shafts, of a mem-
ber extending around the turbine shaft and
connected to said gate shafts, hydraulic
means within said member to rotate the same
to adjust the gates comprising a fixed cy-
lindrical shell within said rotatable member,
annular heads to complete the enclosure of
the space between sald member and shell,
and a piston and an abutment carrjed by
said member and shell respectively.

11. In a hydraulic turbine, a series of
wicket gates around the turbine, a fixed cy-
lindrical shell coaxial with the turbine, out-
wardly extending annular heads carried by
said shell, an outer cylindrical shell fitting
against the outer edges of said heads and ro-
tatable around said inner shell, an asbutment
and a piston carried respectively by said
shells between them, and operating connec-
tions from said outer shell to said gates.

12. In a hydraulic turbine, a series of
wirket gates around the turbine, a fixed cy-
lindrical shell coaxial with the turbine, out-
wardly extending annular heads carried by
said shell, an outer cylindrical shell fitting
against the outer edges of said heads and ro-
tatable around said inner shell, an abutment
and a piston carried respectively by said
shells between them, operating connections
from said outer shell to said gates, and an-
nular chambers enclosing the joints between
the heads and the outer shel} to receive leak-
age through said joints from within the
space between the shells, :

13, In a hydraulic turbine, a series of
wicket gates around the turbine, a fixed cy-
lindrical shell coaxial with the turbine, out-
wardly extending annular members carried
by said shell, an oufer cylindrical shell
formed - with surfaces adapted to bear
against the surfaces of said annular mem-
bers, said outer shell being rotatable about
said first named shell, an abutment and a
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piston carried respectively by said shells be-

tween them and operating connections from
said outer shell to said gates.

14. In a hydraulic turbine, a series of

5 wicket gates around the turbine, a fixed cy-

- lindrical shell coaxial with the turbine, out-

wardly extending annular heads carried by

said shell, an outer cylindrical shell fitted

against outer cylindrical faces of said heads

and rotatable around said first named shell, 10

an abutment and a piston carried respective-

ly by said shells between them and operatiag

means from said outer shell to said gates.
LEWIS FERRY MOODY.



