E. F. GASSEL.

HYDBAULIC TURBINE,
APPLIOATION FILED 00T, %2, 1906,

021,950, . Patented May 18, 1909,

? . ;
3 /Q\\‘\’% > : y

-
N IT .

I-
)

g NNl

(
'
)
&
L7777

\ . .
WITNESSES: é - dﬂﬂ( INVENTOR
Franh & o '

b © L B LGSt omonons

THE NORRIS PETERI CQ,, WASHINGTON, . C.



)

10

20

29

30

39

4()

00

UNITED STATES PATENT OFFICE.

ELMER F. CASSEL, OF MILWAUKEE, WISCONSIN, ASSIGNOR TO ALLIS-CHALMERS COMPANY,
OF MILWAUKEE, WISCONSIN, A CORPORATION OF NEW JERSEY. |

 HYDRAULIC TURBINE.

No. 921,950.

Specification of Letters Patent.

Patented May 18, 1909.

Application filed October 22, 1906. Serial No. 339,912,

To all whom 1t may concern: .

Be it known that I, EriMER F. CASSEL, a
citizen of the United States, residing at Mil-
waukee, in the county of Milwaukee and
State of Wisconsin, have invented certain
new and useful Improvements in Hydraulic
Turbines, of which the following 1s a speci-
fication.

This invention relates to hydraulic tur-
bines and specifically to the arrangement of
the means for operating the gates which con-
trol the flow of water through a turbine.

It is customary in some types of turbines
to use a plurality of gates for controlling the
flow of water and it is important that these
cates be freely movable. It 1s customary
to provide a stuffing box in the casmg for
each gate stem and to connect the stems out-
side the casing so that all of the gates can be
moved simultaneously. The use of a plu-
rality of stuffing boxes is objectionable on
account of their tendency to leak and the re-
sistance they offer to the movement of the
cates, especially when the packing 1s set up
to stand high pressures.

The object of this invention 1s to so ar-
range and dispose the several parts of a tur-
bine structure that the plurality of stuffing-
boxes may be dispensed with, and this 1s ac-
complished by placing the gate operating

mechanism within a casing which to all in-

tents and purposes is the main casing of the
turbine but which for structural reasons is
preferably formed as a separate casing and
secured to the main casing. _

This invention therefore provides a tur-
bine casing, which is provided with a plu-
rality of gates for controlling the flow ot
water into the runner, with means for oper-
ating said gates, said means being disposed
within a water space of the casing, and said
means in turn being controlled through a
single shaft which projects outwardly irom
said casing through a stuffing box.

In the drawings which accompany this
specification and form a part of the same and
on which the same reference characters are
used to indicate the same elements in each ol
the several views, Figure 1 represents a ver-
tical section through a turbine embodying
this invention. Fig. 2 is an elevation of one
of the water controlling gates viewed at right
angles to the position in which 1t is shown
in Fig. 1. Fig. 3 is an elevation, taken at
richt angles to the view shown in Fig. 1, of

a fragment of the casing and ring showing
the connection of the ring with two of the
water gate arims. o

Numeral 1 represents the shait ol a tur-
bine; 2 the runner mounted thereon, and 3
the complete casing of the turbine mclosing
the runner and provided with the water m-

let space 4 and the water outlet space 5, all
of which may be of the ordinary or any pre-

ferred construction. Controlling thorough-

fares between the water passage 4 and the

interior 6 of the casing 3, are a plurality of
cates 7. KEach of these gates 1s provided
with a wing portion 9 which is supported
approxiniately midway of its length upon a
stem 10, said disposition of the parts being
such that the wing member 9 will not be
turned in either direction about its stem 10
by reason of the water pressure. The stems

10 are seated in the ring member 11 and pro-

ject outwardly into a space 12 which 1s
formed by the casing 13 secured to the tur-
bine casing. Upon the end of each of the

stems 10 and in the chamber 12 1s disposed &
crank arm 14, each of which is in turn con-

nected with a link or ring 15 by means of
links 16 pivoted to said ring and to said
crank arms.

The numeral 17 represents a stuiling box

or gland secured to the casing 13 through
which projects the shaft 18 into the chamber
12 and within said chamber said shaft is pro-
vided with the erank arm 19 which engages
with the ring 15 by means of the link 20,
which is substantially a duplicate of the links
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16, and the pins 21 and 22, the ring 15.being

provided with the inturned projection 23 to
more readily accommodate this form of con-
nection.

The numeral 24 represents bushings which
may be of brass or any suitable metal to pre-
vent the stems 10, which are usually com-
posed of steel or iron, from corroding and
sticking. Kach of the stems 10 1s provided
with a thoroughfare 40 extending irom end
to end through which the pressures of the
water in sockets 41 and space 12 are equal-
1zed. |

The operation of the apparatus 1s as fol-
lows: Water is admitted from the usual pen-
stock or equivalent device to the water pas-
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sage 4 from whence it passes through the

thoroughfares controlled by the gates 7 to
the interior 6 of the casing 3, being, however,
for the most part directed immediately mto
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~the channels of the runner 2, from whence it |
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is discharged through the outlet passage 5 of
the casing. The stems 10 of the gates 7 are

‘seated comparatively loosely in the bushings

24 and the water consequently can escape
somewhat between said stems and said bush-

ings, and in so escaping will pass into the

space 12 contained within the casing 13, but.
~will be Ietamecx tl
closed except for
rotating t

as sald casing is
17. i)T

1818111,
e Stulhnﬂ box

the sh aft 1

0105111g more or less the gates 7.

The 1npr ovement Whlc,h results from this
_mmn emem ol 1

1o several parts really con-
sists 1n locating the movable elements which

- are Necessary to actuate a plurality of gates
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withi the turbine casing so that the gates
can be fitted comparatively loosely whereby
ease of operation is assured and access is had

to the gates for mampula,tmg 61’16111 thr ough

a single sbuﬂmﬁ box.
What I Glalm 18,——

18 more or less In. bllhf}l-
~direction the ring 15 is rotated to a certain.

extent whereby th{, links 16 arve ‘actuated,
-moving the crank arms 14 and opening or

l
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The combination of a casing, a runner in

from said casing

trolling said thoroughfares, a space in said
casing, a socket in said casing for loosely

seating one end of one of said
of said one of b&ld oates wher eby sald end ex-
tends into sald space, balancing -ports
thr mmh satd gates connecting said seats with

Gommonly operating said gates,

the interior of said casing, an inlet passage i
said. casing and an outlet passage leading

, thoroughfares leading from
said mlet pasm‘wu to sald runner, gates con-
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“said space, Gpera,mlg means n saic space roi
‘a single
stutling box in said casing ex tendmé f0 said
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space, and means passmﬂ through said stuft-

ng box for actuating sald common operm—"

ing means [rom without said casing. -
Tn testimon v whereof, Iaffix ILV'SlgIl&( me
1 the presence of two Wlm 3Se8.

ELMER . CASSEL.

Witnesses:
- & d. DeWeiN,
FranNk I&. DENNETT.

oates, a seat in -
“said casing for loosely seating “the other end
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