C. 8. RICE.
ELASTIC FLUID TURBINE,
APPLICATION FILED SEPT. 8, 1919,

1,337,096. | Patented Apr. 13, 1920,

6T

ol
v
\§\
\g 27
\
7 k §
2
20
) 47 /3 - ad il
nl Ve AU A1'a 7 |
% = / Nur m 18w u
/ ik N \\vawzwm\mwm7, %
/ o 250 \.ng Q\\ Y S p
A7 noems—— ' YN =17 SN 56 7 A

NN

/l\._\\\(;\\ N """""" ] ; \ -,//, ‘ ,\:;_
——————— yiE \\\\____-_%
. % 43 | éﬂ §‘—1 NN 72 77727 w777, B 7 //

N g % \r“?" P D L.‘ﬁ‘—-*—”\
DR S INE NI\ L———M'/
N . .l J )
" S l'll'.y{////////////,,//// 25 \\\\%\\E!//g > S S R S B N
R esswed . 33

ZNN
R
/ .5\;,\\.\, ]

= 3 AN
\ Ny

7 W77, N 7777, W Y/,
3 :_m-\\\x—\\\\—\\vl /
BN N NN /
g S IR B S SN //
T

77 7 7. W A 77

o ’ e s
Inverntor:

Chester S Rice,

/

Mis Attorney.



5

10

15

20

25

35

40

45

50

85

JNITED STATES

PATENT OFFICE.

CHESTER 8. RICE, OF

SCI—IENECTADY, NEBEW YORE, ASSIGNOR TO GENERAL ELECTRIC
COMPANY, A CORPCRATION OF NEW YORXK.

ELASTIC-FLUID TURRBINE,

1,337,096,

Application filed September 8, 1219.

7o all whom it may concern:

Be it known that I, Cussrer S. Rick, a
citizen of the United States, residing at
Schenectady, in the county of Schenectady,
State of New York, have invented certain
new and useful Improvements in Elastic-
Fluid Turbines, of which the following is a
specification. ,

The present invention relates to elastic
fluid turbines and specifically to that type
having a radial flow high pressure blade
system, the parts of which revolve in oppo-
site direction and also an axial flow low
pressure blade system, the latter receiving
steam from the former. In such a turbine
the blades of the radial flow system are
mounted on rotor elements and extend axi-
ally. The blades of the axial flow system
are mounted on separate rotor elements,
hereinafter referred to as wheels, which are
attached to the inner elements and extend
radially. '

The wheels are heat-treated to render
them very strong and tough and if, in op-
eration, they are subjected to the action of
high temperature steam, in such manner
that a substantial increase in temperature
results, their strength will be materially de-
creased. It iz alsc important that the entive
wheels be maintained at substantially the
same temperature to prevent stresses being
set up due to undue heating. The object of
the present invention is to provide an im-
proved structure and arrangement in a tur-
bine of the character referred to wherein
provision is made for effecting a flow of
comparatively cool steam over the wheels
so as to prevent undue heating of the same
and maintain the entire wheels at a sub-
stantially constant temperature.

For a consideration of what I believe to
be novel and my invention, attention is di:
rected to the accompanying description and
the claims appended thereto. ‘

In the drawing the figure is a radial sec-
tional view of a portion of an elastic fluid
turbine embodying my invention. The
drawing shows the left hand side of a tur-
bine and a part of the right hand side and
it will be understood that the two sides are
alike, the right hand side being a duplicate
of the left hand side.

Referring to the drawing, 5 and 52 indi-
cate inner rotating clements carrying rings
of interleaving blades 6 and 6 respectively,

_ Specification of Letters Patent.
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through which elastic fluid flows radially
outward thereby causing elemnents 5 and 5+
to rotate in opposite directions. Blades 6
and 6" are connected to elements 5 and 5
by suitable expansion rings 8 and 8%, this
being now a known form of connection in
this type of turbime. Inner rotating ele-
ment 5 1s carried by a stub shaft 9 which in
turn is carried by a main shaft (not shown).
Inner rotating element 5 is carried by a
similar stub shaft (not shown). In the de-
scription following T will describe the left
hand side-of the turbine only it being under-
stoud, as stated above, that the right hand
side 1s a duplicate thereof. Surrounding
inner rotating element 5 is an intermediate
rotating element 10 fastened to element 5 by
an expansion ring 11, and fastened to element
10 by an expansicn ring 12 is an outer ro-
tating element 13. Wlements 10 and 13
carry axially extending blade rings 14 and
15 with which interleave blade rings 142
and 15* of the right hand side of the ma-
chine. Connected to intermediate element
10 by an expansion ring 16 is a wheel 17
which carries a ring of radially extending
blades 18. Elements 5, 10 and 13 and wheel
17 with their attached rings of buckets form
as a whole one rotor of the turbine. Fas-
tened to the surrounding casing wall 19 is a
holder 20 which carries a ring of nozzles 21
for directing elastic fluid to blade ring 18
and depending from nozzle ring 21 is an
annular wall 22 which defines a passage for
directing elastic fluid exhausting from the
radial flow blade system to nozzles 21.

The adjacent stationary side wall of the
turbine casing is indicated at 24-and be-
tween it and stub shaft 9 is a suitable shaft
packing 25 to prevent leakage between the
shaft and the casing. Projecting from side
vall 24 ave two concentric annular walls 26
and 27 which define steam'chambers 28 and
29. Tlastic fluid is admitted to chamber 28
through a supply conduit 30 and from
chamber 28 it passes through openings 81
to the radial flow blade system.” Chamber
29 may be supplied with elastic fluid from
chamber 28 through 'suitable valves (not
shown) and from chamber 29 eclastic fluid
1s supplied throngh passages 32 and 88 to
an intermediate point in the radial flow
blade system. The admission of elastic fluid
to an intermediate point in the turbine is for
the purpose of getting increased power from
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edge of ring 46.

]
the machine as is well understood. Between

the rotor and the adjacent casing wall is ar-
ranged a packing and axial balancing ineans

‘comprising an inner portion which is located

in the bore of wheel 17 and an euter por-

tion which is located alongside wheel 17.

The inner portion comprises disks 35 and
36 connected to inner rotating element 5 and

walls 26 and 27 respectively by suitable ex-

pansion rings 37 and 38. Between disks 35
and 36 are interleaving -packing rings 39
which ave carvied by such disks. The outer
portion comprises disks 40 and 41 between
which ave interleaving packing rings 42.
Disk 40 is carried from disk 35 by a long
expansion ving 48, which also forms a guard
ring to prevent elastic fluid which leaks
through packing 39 from coming into direct
contact with wheel 17. Disk 41 is carried
by an expansion ring 44 connected to an an-
nular projection 45 on wall 27. Carried by
wheel 17 is a ring 46 which closely sur-
rounds the periphery of disks 40 and 41
theie being an annular space 47 between
them. The elastic {luid leaking through be-
tween disks 35 and 80 and disks 40 and 41
will have a comparatively high temperature
and to better protect wheel 17 therefrom
disk 40 and expansion ring 43 on their sides
next wheel 17 are provided with shields 48
and 49. In expansion ring 16 which con-
nects wheel 17 to rotating member 10 ave a
suitable number of spaced openings 50, ahd
as will be clear, these openings connect the

_space adjacent the inner side of wheel 17 to

the exhaust portion of the turbine casing by
way -of the annular space between the bore
of wheel 17 and expansion ring 43, the space
Detween the outer side of wheel 17 and disk
40 and the space 47 between ring 46 and the
peripheries of disks 40 and 41.

The operation of a turbine as shown is
well understood, elastic fluid flowing first
through the radial flow portion of the ma-
chine and then dividing and flowing
through the two axial flow portions each of
which comprises a ring of nozzles 21 and a
wheel 17.

When the turbine is operating elastic
fluid leaks through the packing means be-
tween disks 35 and 36 and disks 40 and 41

“and issues in an annular stream at the pe-

riphery of the disks through the space be-
tween the periphery of disk 41 and the outer
The space is suitably
shaped so as to create a suction on annular

- space 47, the action being similar to that of
L ; 2

an ¢jector. As a result, the issuing of elastic
fluid fiom the space between the periphery
of disk 41 and the outer edge of ring 46

- (reates a suction which draws elastic fluid

65

from between nozzles 21 and buckets 18
down along the inner. surface of wheel 17
through openings 50 in expansion ring 16,

thence through the space between the bore’

1,837,096

of wheel 17 and expansion ring 43, thence
up along the outer surface of wheel 17 as

“far as ring 46 and out through space 47 to

the exhaust shell of the turbine. It will
thus be seen that I utilize the leakage of
elastic fluid from the packing between the
balancing disks to create a suction for
drawing cooling fluid over wheel 17. It
will also be noted that I utilize as cooling

_fluid, the motive fluid after it has passed

through nozzles 21 and has, therefore, -been
expanded down to the lowest pressure and
temperature which it reaches before passing
to the exhaust shell of the turbine. I thus

provide a most efficient and economical cool-

mg means for the impulse wheel, and one
which maintains the ‘entire wheel at sub-
stantially -the same temperature since tlie
cooling fluid is of the same temperdture as
that pasgsing through the buckets of the
wheel. In other words, the bore of the
wheel is subjected to fluid of substantinily
the same temperature as that to which the
rim of the wheel is subjected. -

In accordance with the provisions of the
patent statutes, I have described the prin-
ciple of operation of my invention, together
with the apparatus whieh I now consider to
represent the best embodiment thereof, bat
T desive to have it understood that the ap-
paratus shown is only illustrative and that
the invention may be cavried out by other
Heans: : I

What T ¢laim as new and desire to secure
by Letters Patent of the United States, is:—

1. In an elastic fluid turbine having o
rotor comprising o member having axially
extending bucket rings thereon and a wheel
carrvied by said member and having radially
extending buckets thereon, means defining a
path-for conducting elastic fuid from ad-
jacent the entrance side of said radinlly ex-
tending buckets inwardly along the 1nner
surface of thie wheel and thence through the
bore thereof. o

2. In an elagtic {fluid turbine having a
rotor comprising two members connécted to
each other and carrying bucket elements, one-
of said members being located to one side of
the other and having an enlarged bore,
nmeans defining a path for conducting elastic
fluid “for cooling inwardly along the inner
surface of said one member and - thence
through the bore thereof. L

8. In an elastic fuid turbine having a
rotor compiising two msibers connected to
¢ach other atid carrying bucket clements, one
of ‘sald members Leing located to one side
of the otheér and having -ap enlarged bote,
and balancing disk means located in said
bore, means defining a path for conducting
elastic fluid inwardly aloitg the inner sur-
face of said one member and thence through
the bore thereof, the elastic fluid being
drawn along such path by the ejector action
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of elastic fluid leaking from said Lalancing
disk means.

4. In an elastic fluid turbine having a
rotor comprising an inner radial flow por-
tion and an outer axial flow portion, and bal-
ancing disks, means actuated by the issuing
of elastic fluid from said balancing disks for
causing cooling medium to flow over the
inner surface of the outer axial flow portion
of the rotor.

5. In an elastic fluid turbine, the com-
bination of oppositely rotating elements
having interleaving blades, a bladed wheel
having an enlarged bore connected to each
element, a pair of balancing disks for each
clement, and means defining a passage along
a surface of each wheel and thence through
its bore, through which passage fluid for
cooling the wheel is drawn by the elastic
fluid leaking from said balancing disks.

6. In an elastic fluid turbine, the com-
bination of oppositely rotating elements
having interleaving blades, a bladed wheel
having an enlarged bore connected to each
element, a pair of balancing disks for each
element located in the bore of its wheel,
and means defining a passage along the in-
ner surface of each wheel and thence
through its bore, through which passage
fluid for cooling the wheel is drawn by the
elastic fluid leaking from said balancing
disks. '

7. In an elastic fluid turbine, the com.
bination of oppositely rotating elements
having interleaving blades, a bladed wheel
having an enlarged bore connected to each
element, balancing disk means each compris-
ing an inner portion located in said bore and
an outer portion located at a side of said
wheel, and means defining a passage along
the inner surface of the wheel, thence
through its bore and thence along the outer
surface of the wheel between it and the outer
portion of said balancing disk means
through which elastic fluid flows to cool the
wheel.

8. In an elastic fluid turbine, the com-
bination of oppositely rotating elements

S

having interleaving blades, a bladed wheel
having an enlarged bore connected to each
element, balancing disk means each compris-
ing an inner portion located in said bore and
an outer portion located at a side of said
wheel, means defining a passage along the
inner surface of the wheel, thence through
its bore and thence along the outer surface
of the wheel between it and the outer por-
tion of said balancing disk means through
which elastic fluid flows to cool the wheel,
the elastic fluid being propelled through
said passage by the action of elastic fluid
leaking from said balancing disk means.

9. In an elastic fluid turbine having a
rotor element and a packing means, the
combination of means defining a passage
along a side wall of said rotor element, and
means actuated by elastic fluid issuing from
said packing means for causing cooling me-
dium to circulate through said passage to
cool the rotor.

10. In an elastic fluid turbine compris-
ing a rotor element having a bore and a
packing means, the combination of means
defining a passage along a side wall of said
rotor element, and means actuated by elastic
fluid issning from said packing means for
causing cooling medium to circulate through
said passage and the bore of the rotor ele-
ment.

11. The combination with an elastic fluid
turbine having a rotor provided with a ring
of blades, of means forming an ejector for
causing elastic fluid to flow from adjacent
the admission side of said blades over the
rotor {6 cool it.

12. The combination with an elastic fluid
turbine having a rotor provided with a ring
of blades, said rotor having a bore, of means
for causing elastic fluid to flow from ad-
jacent the admission side of said blades over
the surface of said rotor and thence through
said bore to cool the rotor.

In witness whereof, I have hereunto set
my hand this 6th day of September, 1919.

CHESTER S. RICE.
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