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To all whom it may concern: 
Be it known that I, OsCAR JUNGGREN, a 

citizen of the United States, residing at Schenectady, county of Schenectady, State 
of New York, have invented certain new and 
useful Improvements in Elastic-Fluid Tur 
bines, of which the following is a specifica 
tion. . 

The present invention relates to elastic 
fluid turbines of the type in which the casing 
is divided into a number of stages by nozzle 
diaphragms which surround the shaft and 
are supported in the casing wall, there being 
a suitable packing between the bore of the 
diaphragm and the shaft to prevent leakage. 
In starting up and during operation a 

turbine is subjected to considerable varia 
tions in temperature, the variations occur 
ring during operation being due to changes 
in load and variations in the vacuum as is 
well understood. Also rubbing may some 
times occur between the moving and sta 
tionary parts which may be the cause of 
considerable heat being generated. As a re 
sult of the foregoing the turbine parts are 
subjected to unequal heating which causes 
unequal expansion, and in the case of the 
diaphragms and casing, the difference in ex 
pansion of a diaphragm and the casing may 
be considerable so that with the diaphragms 
connected rigidly to the casing stresses of 
substantial magnitude may be set up in a 
diaphragm or on the casing which may re 
sult in the one case in buckling of the dia 
phragm and in the other in cracking of the 
casing. . 

The, object of the present invention is to 
provide an improved turbine structure 
wherein the diaphragms are so connected to 
the casing that they may expand and con 
tract without setting up undue stresses and 
for a consideration of what I believe to be 
novel and my invention attention is directed 
to the accompanying description and the 
claims appended thereto. 

In the drawing, Figure 1 is a sectional 
view of an elastic-fluid turbine showing a. 
diaphragm in position in the casing; Fig. 2 
is a perspective view illustrating an ar 
rangement for fastening the two halves of 
a diaphragm together; Fig. 3 is a detailsec 

of certain of the parts, and Fig. 
4 is a perspective view there9f. 

Referring to the drawing, 5 indicates a. 
turbine shaft upon which are mounted the 

rotor elements or wheels (not shown) in the 
usual manner, and 6 and 7 the upper and 
lower halves of a turbine casing which are 
fixed together bybolts 8. 9 indicates a dia 
phragm provided with guide vanes 10. The 
diaphragm is split horizontally to form 
upper and lower halves in the usual manner to facilitateassembling. Only a single dia 
phragm is illustrated in the drawing and 
my invention is specifically describedin con 
nection therewith. It will be understood, 
however, that the invention may be applied 
to all the diaphragms of a machine or to as 
many as desired. » 
Now according to my invention I provide 

a suitable detachablemeans for fastening 
the two halves of the diaphragm together so 
as to form in substance a unitary structure 
and I yieldingly support this unitary struc 
ture in the casing in such manner that it is 
free to expand radially in all directions rel 
atively to the casing. - 
In the present instance the diaphragm 

halves are shown fastened together by 
means of links 11 (Fig. 2) which fit into short circumferentially extending grooves 
12 at adjacent edges of the diaphragm 
halves, and are provided with heads 13 
which are located in cross slots 14 with 
which grooves 12 communleate. - At 15 are 
blocks which fit into slots 14 to prevent leak 
age of the elastic fluid, and at 16 are keys 
which are driven into key-ways 17 formed 
half in each of the adjacent diaphragm sur 
faces to assist in firmly uniting the dia 
phragm halves. The diaphragm is of 
slightly less diameter than the turbine cas 
ing and it is yieldingly supported by a suit 
able number of spaced springs 18 located in 
sockets 19 in the diaphragm and bearing 
against the inner surface of the turbine cas 
ing. Four such springs 18 are shown, but 
it will be understood that a greater or fewer 
number may be used if found desirable. It 
will be understood also that if the dia 
phragm is originally formed as a unitary 
structure, the means for fastening the two 
halves together will of course not be re 
quired. W 

In connection with the yielding support 
ing means, I preferably proyide a Support 
ing means between the diaphragm and cas 
ing, which supporting means is located at 
or adjacent to the horizontal. diameter of the diaphragm, i. e., at or adjacent to the 
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1,352276 
jecting from the diaphragmat opposite ends 
of its horizontal diameter and resting On 
said supporting wall, and yielding Support 
ing means between the diaphragm and said 
wall. » » 

9. In an elastic-fluid turbine, the combina 
tion of a casing, a diaphragm formed of a 
plurality of sections, means fastening said 

- sections together, rigid supporting means 
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between the casing and diaphragm located 
at opposite ends of the horizontal diameter of the diaphragm, and yielding supporting 
means between the diaphragm and casing. 

10. In an elastic-fluid turbine, a casing 
formed of upper and lower halves, a dia 
phragm provided with projections which 
rest on the upper edge of the lower half of 
the casing, and yielding positioning means 
between the periphery of the diaphragm and 
the casing. “ “ 

11. In an elastic fluid turbine, a casing, 
a diaphragm therein of less diameter than 
said casing, and means supporting said dia 
phragm on the casing at opposite ends of 
the horizontal diameter of the diaphragm, 
said means serving to carry the weight of 
the diaphragm and position it in Spaced re 
lation to said casing. 

12. In an elastic ?trid turbine, a casing, a 
diaphragm therein of less diameter thansaid 
Casing, means Supporting. Said diaphragm 
on the casing at opposite ends of the hori 
zontal diameter of the diaphragm, and 
yielding means for centering said dia phragm. 

13. In an elastic fluid turbine, an annular supporting wall, a diaphragm, means adja 
cent the horizontal diameter of the dia 
phragm which supports the diaphragm on 
said wall, and yielding means for centering 
said diaphragm. * , 

14. In an elastic fluid turbine, an annular Supporting wall, a. diaphragm, and means 
projecting from the diaphragm at opposite 
ends of its horizontal diameter and resting 
on said supporting wall for Supporting Said 
diaphragm in spaced relation to said annular 
wall. | 

15. In an elastic fluid turbine, an annular supporting wall, a diaphragm, means pro 
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50 jecting from the diaphragmat opposite ends 
of its horizontal diameter and resting on 
said Supporting wall, said means Serving to 
Support the diaphragm in spaced relation to 
said annular wall, and yielding means for 
centering said diaphragm in a transverse 
direction. * 

16. In an elastic fluid turbine, a casing 
formed of upper and lower halves and a diaphragm provided with projections which 
engage the lower half of said casing at ap 
proximately the horizontal diameter of the diaphragm for Supporting said diaphragm 
in spaced relation to the casing. » 

17. In an elastic fluid turbine, a casing 
formed of upper and lower halves, a dia 
phragm provided with projections whichen 
gage the lower half of said casing and serve 
tosupport the weight of the diaphragm, and 
yielding means for positioning the dia 
phragm in the casing. - * 

18. In an elastic fluid turbine, the com bination of a casing, a diaphragm compris 
ingupper andlower halves, means fasténing 
said two halves together, means for sup 
porting said diaphragm on the casing at op 
posite ends of the horizontal diameter of the diaphragm, and yielding means for center 
ing said diaphragm. “ 

In witness whereof, I have hereunto set 
my hand this 5th day of December, 1918. ScÄRFN 
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