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This invention relates in general to im-
provements in hydraulic machines, and re-

lates more specifically to improvements in -

‘the construction of fluid guiding casings and

5 speed rings for hydraulic turbines or the
like. P T

An object of the invention is to provide

improved fluid conducting structure for hy-

. draulic machines, which ‘will effectively

‘70 guide the fluid with least disturbance, and

which may be readily manufactured and as-

sembled. ~Another object of the invention is

-to provide an improved speed ring struc-

ture for hydraulic turbines which will fa-

15 cilitate attachment of a spiral casing thereto,

and which will effectively guide the fluid

with a- whirl toward the turbine rotor. 'A

further object of the invention is to provide

~ a combined speed ring and casing structure

20 for hydraulic turbines wherein shock and ed-

~dies are .positively eliminated, and which

may be constructed with minimum difficulty.

A further object of the invention is to pro-

- vide an inlet structure for reaction type hy-

25 draulic turbineés, wherein uniform delivery

“of fluid to all portions of the turbine rotor

is insured. These and other objects and ad-

‘vantages attained by the present invention

will appear from the following description.

A clear conception of an embodiment of

the invention and of the manner of construct-

30’

ing and of operating devices in accordance .

with the improvement, may be had by refer-

5 ring to the drawings accompanying ~and

or similar parts in the various views. -
Fig. 1 is an end elevation of a cast metal
40 speed ring for hydraulic machines, embody-
ing the improvement. ‘ L

Fig. 2 is a side elevation of the speed i‘ing'

shown in Fig. 1. 7 ,
Fig. 3 is a transverse section through a

- 45 sheet metal spiral casing and the cooperating -

Fig. 1:

of Fig. 1.

“annular inwardly directed delivery opening

.forming a part of this specification in which _
like reference characters designate the same

speed ring, the section being taken along the

line ITT—IIT of Fig. 1. - B
Fig: 4 is another seetion through the sheet

metal spiral casing and speed ring, the sec-

tion being taken along the line IV—IV of 5

- Fig. 5 is still another section through the
sheet' metal spiral -casing and speed ring,
the section being taken along the line V-—V

- . bb
The spiral casing and speéd ring specifi-
cally illustrated in the drawings is especial-
Iy applicable to hydraulic turbines of the re-
action type wherein the fluid admitted to the
rotor advances progressively through a spi- o
ral casing, a speed ring, an annular series of

‘adjustable. guide vanes, and the turbine ro-
“tor. : The annular series of adjustable guide
vanes and the rotor have been omitted from
‘the' disclosure ‘because their construction is-
‘old-and ‘well krniown to those skilled in the

art, and only the spiral-inlet casing and the

“speed ring forming the subject of the pres-

ent invention, have been illustrated.. .~
~ The improved speed ring comprises a plu-:
rality of sections 2, 3 each consisting of later-

“ally spaced inwardly converging side walls

interconnected by means of a series of fixed
guide vVanes 4 which are directed tangential-
1y -with respect to the interior of the ring.

“The side walls and vanes of -eachisection of

the speed ring are cast integral; and:the
speed ring sections:cooperate to provide an
surrounding the axis of the ring and adapt-'s0
ed: to receive the water from theé spiral cas-

‘ing past the guide varies 4 and to deliver

the same past the usual ‘adjustable guide
vanes to the rotor. - ‘Thé guide vanes 4 are
of progressively-decreasing transverse cross- 85 -
section advancing about the speed ring. . The -~
inner edges 9 of the speed ring’ sections are

“formed for -attachment of other turbine
parts thereto, the flow controlling adjustable

guide vanes usually provided to direct the 90
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water to the runner being ordinarily at-
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tached to the speed ring at the surfaces 9.
The outer edges of the speed ring walls are
provided with surfaces 10 which gradually
approach each other in the direction of ad-
vancement of the water about the speed ring,
these surfaces 10, however, being of substan-
tially uniform width throughout their
lengths. The speed ring sections 2, 3 are
also provided with laterally projecting inte-
gral ears or lugs 11 whereby the sections
may be firmly united. The section 2 of the
speed ring is additionally provided with an
integral inlet portion 8 adapted for direct
attachment to the pipe line which conducts
water to the turbine, and is further provided
with an integral wall 5, and with a smaller
vane 6 formed integral with the side walls
of the section 2 and providing a final dis-
charge portion for the spiral. :

. The supply casing which forms a spiral

conduit 18'is composed of series of intercon-
nected sheet metal sections 12 having substan-

tially circular trangverse cross-sectional area

decreasing progressively about the axis of
the speed ring in the direction of advance-
ment, of the fluid. The sheet metal sections 12
have their inner edges spaced. apart to pro-
vide a discharge opening communicating
with the speed ring as shown in Figs. 3,4 and
5, and these inner edges of the casing sec-
tions are rigidly attached to the speed ring
walls at the surfaces 10 by welding, riveting

_or. otherwise. The edges of the sheet metal

sections 12 by virtue of the location of the

“attaching ‘surfaces 10, gradually approach

each other advancing about the spiral, there-
by permitting maintenance of the circular
cross-section throughout without great diffi-
culty. The final delivery end of the spiral
casing is attached directly to the portion 7 of
the speed ring; this end of the spiral casing
being likewise maintained substantially circu-
lar in transverse cross-section.

During normal use of the device, the water
is admitted to the spiral conduit 13 at the
largest end thereof and proceeds about the
axis of the speed ring in an obvious and well

known manner. During this progress about
the speed.ring, portions of the water are con-
stantly delivered inwardly past the station-

_ary vanes 4 and through the delivery opening

of the speed ring, to the turbine rotor. By

- virtue of the gradually- decreasing cross-sec-
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tional area of the conduit 18, and also by vir-
tue of the gradually decreasing cross-sec-

_tional area of the guide vanes 4, the distribu-
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tion of the fluid and the delivery thereof about
the axis of the speéd ring, is maintained sub-
stantially uniform throughout.

_ By forming the speed ring with gradually
approaching surfaces 10 the transverse cross-

section of the spiral casing 12 may readily be

maintained substantially circular throughout,
thereby. facilitating construction of the sheet

1,762,121

metal casing. The formation cof the attach-
ing surfaces 10 at the inner portions of the
speed ring walls also facilitates attachment
of the sheet metal casing sections to the speed
ring and provides a smooth conduit for con-
ducting the water from the conduit 13
through the speed ring. The attaching sur-
faces 10 need not be accurately machined
prior to attachment of the sheet metal thereto,
and these surfaces by virtue of their location
on the inner sides of the speed ring walls, also
assist in resisting bulging of the casing due
to internal pressure. The gradual reduction
in cross-sectional area of the speed ring vanes
4 also insures uniform and smooth distribu-
tion of the flow. By forming the final dis-
charge portion of the spiral casing and the
inlet portion thereof integral with the speed
ring, manufacture of the casing is also facili-
tated and a rigid final structure results. The

-attaching surfaces 10 are warped, in addition
‘to approaching each other, thereby permit-

ting convenient attachment of the ends of the
sheet metal sections 12 having circular cross-

section, thereto, the warping being of such a

nature that the surfaces are tangent to the
adjoining sheet metal casing sections at all

points along the spiral. The speed ring may

obviously be constructed of any number of
sections in order to facilitate transportation
of large units, and in the case of small units,
the speed ring may be formed of a single piece.

Tt should be understood that it isnot desired
to limit the invention to the exact details of
construction and operation herein shown and
described for various modifications within
the scope of the claims may occur to persons
gkilled in the art. = :

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

‘1. In a hydraulic machine, a speed ring
comprising side walls having fluid guiding
surfaces of gradually diminishing width
forming an annular delivery opening di-
rected toward the-axis of the ring, and a
spiral casing surrounding said ring and hav-
ing inner edge portions connected to said
walls adjoining said surfaces, said edge por-
tions being disposed progressively nearer to

said opening advancing in the direction of,

flow of the fluid through said casing.

9. In a hydraulic machine, a speed ring
comprising side walls having fluid guiding
surfaces of gradually diminishing width

forming an annular delivery opening of uni-.

form width directed toward the axis of the
ring, and. a spiral inlet casing surrounding
said ring and having edge portions secured to
said walls, said edge portions at the inlet por-
tion. of said casing being disposed farther
from said opening than at successive points
along said casing proceeding in the direction
of flow of fluid therethrough. ,

3. In a hydraulic machine, a speed ring
comprising inwardly converging side walls
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having fluid guiding surfaces of gradually -caéing extending about an axis’,‘iyand a’épeed.
ring disposed within and secured to said cas-

diminishing width forming an annular
inwardly directed delivery opening of uni-
form width, and a spiral inlet casing of sub-
stantially “circular transverse cross-section
throughout having oppositely disposed edge
portions secured to the outer edges of said
ring, said edge portions progressively —ap-
proaching each other as they advance about
the spiral. .

4. In a hydraulic machine, a sectional speed
ring comprising sections each consisting of
inwardly converging side walls having fluid
guiding surfaces of gradually diminishing

ing, said speed ring.comprising side walls and

vanes rigidly uniting said walls, and an in-

tegral portion of said ring forming integral
inlet and discharge portions of said casing,
said casing having substantially circular
transverse cross-sectional area at the points

of attachment thereof to said speed ring ad--

joining said inlet and discharge portions.
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In testimony whereof, the signature of the

inventor is affixed hereto.
: EMIL GROSS.

width and a plurality of guide vanes rigidly -

uniting said surfaces, said sections cooperat- :

ing to form an annular delivery opening di-

rected toward the interior of said ring, and
a spiral inlet casing surrounding said ring
and comprising interconnected sections hav-
ing oppositely . disposed edge portions se-
cured to the outer edges of said: walls ad-

joining said surfaces, said edge portions grad-

ually approaching each other as they ad-
vance about said spiral. :

5. In a hydraulic machine, a speed ring
comprising a plurality of sections each con-
sisting of inwardly converging side walls
having fluid guiding surfaces of gradually
diminishing width and at least one vane .
formed integral with said walls at said sur-
faces, said sections cooperating to form an
annular inwardly directed delivery opening,

~and a sectional spiral inlet casing surround-

ing said ring, the sections of said casing hav-
ing substantially circular transverse cross- -
section and being provided with edge por-

tions disposed on opposite sides of said de-

livery opening, the edge portions of said cas-
ing sections near the inlet of said casing be-
ing disposed farther apart than at other por-
tions of said casing advancing about the
gpiral.

6. In a hydraulic machine, a sheet metal
spiral inlet casing disposed about an axis,-
and a speed ring secured to the inner edges
of said casing and forming an annular de-
livery opening directed toward said axis, said

speed ring comprising inwardly converging -

side walls and a series of vanes of progres-

sively decreasing cross-sectional area advanc-

ing around the spiral. :

7. In a hydraulic machine, a spiral inlet -
casing extending around an-axis and com-
prising sheet metal sections of substantially
circular transverse cross-section, said casing
having opposite edge portions spaced apart
to provide an opening directed toward said
axis, and a speed ring comprising side walls -
secured to said edges and vanes integrally
uniting said side walls, said vanes being di-
rected inwardly toward said axis and being of
progressively decreasing cross-sectional area
advancing around the spiral.

8. In a hydraulic machine, a spiral inlet
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