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. OSCAR JUNGGREN, OF SCEENECTADY, NEW YORE,

ASSIGNOR T0 GENERAL ELECTRIC

COLIPANTY, A CORPOBATION OF WEW YORE.

ELASTIC-FLUID TURBINE.

Application filed January 15, 1921, Serial Ko. 437,588.

To ¢ll whom ¢ may conrcern:’

Be it known that I, Oscar JUNGGREN, &
citizen of the United States, residing at
in the county of Schenectady,

S¢ote of New York, have invented certain

new and useful Improvements in Elastic-

Finid Turbines, of which the following is
_ a specification. .

The present invention relates to elastic

fuid turbines and has for its object to pro--

vide an improved structure and arrange-
ment in o machine of this character. The
improvements, while adapted to turbines of
any size, are more perticularly intended for
use in large turbines utilizing ‘elastic fuid
of high pressure and superheat.

Tn the operation of such turbines, large
varistions in temperature occur, 2nd INOTe
specifically the object of my invention is to
provide an improved structure and arrange-
snent wherein all parts of the turbines are
free to expand and contract in all direc-
Hions without imposing strains upon other
parts and without affecting. the alignment.

Tor o consideration of what 1 believe to
he novel and my invention, attention is di-
rected to the accompanying description and
the claims appended thereto. :

Tn the drawing, Fig. 1is e sectional view
of an elastic fuid turbine embodying my
invention, and Fig. 2 is 2 sectional view of

a detail, the section being teken on line -

92, Fig. 1.

Referring to the drawing, 5 indicates »
turbine shafs and 6 bucket wheels which
are Sxed to the shaft and carry rows of
Yuckets 7. Between the bucket wheels are
nozzle diaphragms 8 having nozzles 9 which
Jivect elastic fiuid to the buckets. In the
present instences the frst stage wheel is
shown as carrying two rows of buckets with
o vow of intermediates between and the

other steges are shown esch with a single
row of buckets. It will be understood, how-

ever, thas this is only by way of example,
and is to be taken s typical of any suit-
able arrangement. ‘

¥ow, according to my invention, the dia-
phragms are cgrried in & shell 10 in the
form of a cylinder and closing the high
preseure end of such shell is & head 11 hav-
ing sn annular chamber 19 to which elastic
Auid is supplied by 2 conduit 13, Head 11

may be bolted to shell 10 by bolts 14, or it
may be otherwise fastened thereto and it
carries a ring of nozzles 15 for directing
elastic fuid to the first stage bucket rings.
At the center of head il is an opening
throngh which sheft 5 passes and bebtween
the sheft and head is a suitable packing 16.
Beyond packing 16 is o shaft bearing 17
and s ihrust bearing 18 both carried by a
support 19 which is fastened to head 11 by
bolts 10°. At the low pressure end of shell
10 is a bead 20 which dishes outwardly away
from the last buchet wheel and is fastened
to shell 10 by = number of spaced ribs 21.
The space between the ribs form passages
for the exhaust elastic fluid. Shaft § passes
through an opening in head 20, 2 packing 22
being provided to prevent leakage, and is
mounted in a bearing 28 carried by a sup-
port 24. Support 24 is fastened to head 20
by bolte 25. At 26 is indicated.an end of
o driven shaft festened by o coupling 2
to shaft 5 and mounted in & bearing 28.
Shell 16 increases slightly in diameter from
its high pressare end to its low preossure
end and it will be noted that it terminates
about flush with the last stage wheel. For
structural reasons, the low pressure end of
chell 10 is shown as being cast integrel
with ribs 21 and head 20 snd bolted to the
remainder of the shell ag indicated at 20%

The foregoing structurs comprising shell
10, heads 11 2nd 20 and bearing supports
19 and 2 form s unitery structure compris-
ing the essentials of the turbine, that is the
parts which run with cloge clearances snd
must be maintained in alignment, and I sup-

ort this structure on two pedestals or foun-
dations 29 and 30, one at each end of the
machine. At one end, forjexample, the high
pressure end, support 19 rests on founda-
tion 29 and is free to slide axially ¢hereon,
¢rensverse and twisting movements being
prevented by & suiteble tongue and groove
connechion as shown in Fig. 2. In the ar-
rengement shown the bottom wall of sup-
port 19 has a tongle 31 which slides in @
groove 32 in “foundation 29. At the low
pressure end of the turbine support 24 is
bolted rigidly to foundation 30 as indicated
at 33. 1t will thus be seen that this uni-
tary structure, which may be termed the tur-
bine proper, is free to expand and contract
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in all directions, axial expansion being per-
mitted due to the sliding connection between
support 19 and foundation 29. Thrust bear-
ing 18 holds the rotor from movement rel-
atively to the shell and defines the clear-
ances.

Surrounding shell 10 is an exhaust hous-

ing 35 having a discharge opening 36 sur-

rounded by a flange 37 which bolts directly
to a flange 38 surrounding the inlet open-
in% of a condenser 39. In this manner the
exhaust housing is supported directly by
the condenser and quite independently of
the other parts of the turbine. I preferably
support it directly on the condenser as this

- 18 usually 2 convenient and advantageous

20
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* contract radially
other. Such
- various forms,

30
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-fer of heat from. shell 10.

arrangement. I may, however, when found -

desirable, support it in any other suitable
manner, the primary essential being that it
be supported independently or substantially

‘independently of the other turbine parts.

Exhaust housing 35 is connected to turbine
heads 11 and 20 by yieldable connections

,Whichh while forming a tight joint, permit

the exhaust housing and shell to expand and
independently "of each
yieldable connections may take
In the present instance I
have shown the heads-and exhaust housing
Erogided ~with overlapping flanges 40 and 41
el
42 bolted into place. This forms in substance
& tongue and groove comnection. The ex-
haust housing is formed with an arched or
rounded periphéeral wall as shown in Fig. 1,
and the curvature is sufficient to give enough
resiliency to the exhaust housing that when
shell 10 expands and contracts the exhaust
housing will give or bend ¢o permit the move-
ments of the shell. To protect the exhaust
housing from the temperature of shell 10,
an annular shield 48 is provided which sur-
rounds shell 10, or at least the high tem-
perature end of it, and provides an annular
air space 44 which acts to prevent the trans-
As a result of
this arrangement exhaust housing 35 is not
subjected to great varistions in tempera-

-~ ture, and in any event is free to expand and

- 50
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contract. Furthermore, it will be clear that
any warping or twisting of the exhaust

“housing does not'in any way affect the re-

meining parts of the turbine, which may be

- considered the vital parts: The exhaust

housing has nothing to do with the turbine
except that it functions as a cover and
forms a casing for the exhaust steam. - An

- relative movement between the exhaust

- housing and the turbine proper will not af-
. foct the glignment or impose any strains on
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‘will be noted that the _
i¢ located within the exhaust housing.
- Protects .it from . the .outside- temperature.

the turbine. - In the errangement shown it
e entire turbine proper
his

At the same time it means that the entire

in engagement with each other by rings ;

. housing . whici

© 1,477,860

exposed turbine length is relatively cool.
Also the arrangement gives the minimum
over-all length to the machine. :

In assembling, the turbine proper, i. e., the

rotor, shell 10, and the end heads, may be

assembled and the parts aligned after
which the exhaust housin may be bolted
into place. In this connection it will be un-
derstood that the various parts are split
horizontally in the usual manner to facilitate
assembling.

By my invention it will be seen that I
provide a turbine in which all parts are free
to expand in all directions without imposing
strains upon other parts to which they are
attached. The turbine therefore maintains
its alignment under all temperature condi-
tions. Also, the arrangement enables me to
make the exhaust housing from cast iron
while the shell 10 will preferably be made
from cast steel.

In accordance with the provisions of the
patent statutes, I have described the prin-
ciple of operation of my invention, together
with the apparatus which I now consider to
represent the best embodiment thereof, but
I desire to have it understood that the ap-
paratus shown is only illustrative and the
invention may be carried out by other
means.

What I claim as new and desire to
secure by Ietters Patent of the United
States, is:— '

1. An elastic fluid turbine comprising a
rotor, a shell in which it rotates, and an
exhaust housing, characterized -by the fact
that_the exhaust housing is supported inde-
pendently of the other parts of the turbine
and is connected to -them by yieldable
joints. - o

2. An elastic fluid turbine comprising & -
rotor, a shell in which it rotates, and an
exhaust housing, characterized by the fact
that the exhaust housing is supported inde-
pendently of the other parts of the turbine
and is connected to' them - by yieldable
joints, and that the exhaust housing is so
shaped that it can yield sxially. '

3. In an elastic fiuid turbine, the com-
bination of a rotor, a shell within which it
rotates, bearings for the rotor carried by
seid shell, supports for said hearin , and
an exhaust housing which sumungz seid
shell and is connected thereto by yieldable
joints.

4, In an elastic fluid turbine, the com-

Y bination of a rotor, a shell within which

it rotaes, bearings for the rotor carried
by said shell, supports for said bearings,
and an independently. supported exhaust
surrounds said shell and is
connecied thereto by yieldable joints.
5 In an elastic Huid turbine, the com-
bination- of a rotor, o shell within which
it_votates. “carings for the votor esrried
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by said shell, supports for said bearings,
g condenser, an exhaust housing surround-
ing said shell and supported on said con-

denser, and yielding joints connecting said:

housing to said shell. : ~

6. In an elastic fluid turbine, the com-
bination of a rotor, a shell within which it
rotates, bearings for the rotor carried by
said shell, supports for said bearings, a
condenser, an exhaust housing surrounding
said shell and supported on said condenser,
yielding joints connecting said housing to
said shell, said housing being arched so it
may give in an axial girection_.

7. In an elastic fluid turbine, the com-
bination of a rotor, a shell within which
it rotates, bearings for the rotor carried by
said shelf, supporting means for said bear-
ings, one of said bearings being slidably
mounted for movement axially relative}iy
to its supporting means, and an independ-
ently supported exhaust housing which sur-
rounds said shell and is connected at its
two ends. ‘ :

8. In an elastic fluid turbine, the com-.

bination of a rotor, a shell within which
it rotates, bearings for the rotor carried by
said shelf, supporting means for said bear-
ings, one of said bearings being slidably
mounted for movement axially relatively to
its supporting means, and an independently
supported exhaust housing which surrounds
said shell and is yieldably connected there-
to at its two ends. - .

9. In an elastic fluid turbine, the com-
bination of a shell, nozzle diaphragms
dividing it into stages, a rotor, bucket
wheels on said rotor and located between
the diaphragms, heads closing the ends of
said shell, bearings for the rotor carried by
said heads, supporting means for said bear-

ings, at least onme of said bearings being
slidable axially on its supporting means,

an independently supported exhaust hous-

B

ing ‘which surrounds said shell, and yield-
ing joints connecting said housing to the
exhaust heads. =~ ~

10. In an elastic fluid turbine, the com-
bination of an exhaust housing, and a tur-
bine proper mounted entirely within said
housing, means for independently support-
ing- said exhaust housing and turbine
proper, and a yieldable connection between
said housing and turbine proper.

11.-In an elastic fiuid turbine, the com-
bination of an exhaust housing, a_turbine
proper mounted entirely within said.hous-
ing, and a_shield surrounding the turbine
proper and spaced therefrom to provide
an annular air space to prevent transfer
of heat from the turbine proper to the
exhaust housing. .

12. In combination, a turbine proper
comprising a shell with heads at its two
ends, an exhaust housing surrounding said
%)urbme roper and connected to said heads
y
pen
and said exhaust housing. -
13. In an elastic fluid turbine the com-
bination of a shell, heads at the ends of
said shell, a rotor in said shell, bearings
for said rotor, supporting means for the

giel able joints, and means for inde-

ends of said shell, and an independently

supported exhaust housing surrounding
said shell.

14. In an elastic fluid turbine, the com-
bination of a shell, heads at the ends of
said shell, a rotor in said shell, bearings
for said rotor, supporting means for the

ends of said shell, upon at least one of .
which said shell may slide axially, and an-

independently supported exhaust housing
surrounding said shell, said ‘housing being
adapted to yield axially.
In witness, whereof, I have hereunto set
my hand this 13th day of January, 1921,
" 'OSCAR JUNGGREN.
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