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To all whom it may concern. 
Be it known... that I, Richard H. RICE, 

a citizen of the United States, residing at 
Lynn, in the county of Essex, State of Mas 
sachusetts, have invented certain new and 
useful Improvements in Elastic-Fluid Tur 
bines, of which the following is a specifi 
cation. 
The present invention relates to elastic 

fluid turbines, and particularly to nozzle 
diaphragms for such machines. 
The object of the invention is to provide 

an improved nozzle diaphragm which is sim 
ple and cheap to construct, and which is 
light in weight, but at the same time strong 
and rugged. 
For a consideration of what I believe to 

be novel and my invention, attention is di 
rected to the acccompanying description and 
the claims appended thereto. - 
In the drawing Figure 1 is a side eleva 

tion of a nozzle diaphragm embodying my 
invention; Fig. 2 is a radial sectional view 
of a portion of a turbine, and Fig. 3 is a 
perspective view of a portion of the dia 
phragm. 
As is well understood nozzle diaphragms 

are used in connection with elastic fluid tur 
bines to divide the casing into stages and in 
Fig. 2, 5 indicates the shaft of an elastic 
fluid turbine upon which are mounted wheels 
6, carrying bucket rings 7 at their periph 
eries. 8 indicates a turbine casing, and lo 
cated in the casing between the wheels are 
diaphragms 9 which engage the casing at 
their peripheries and are provided adjacent 
the shaft with suitable E. means 10 
which serves to prevent leakage between the 
shaft and the diaphragms. In Fig. 2 of the 
drawing only one diaphragm and the adja 
cent wheels are shown, but it will of course 
be understood that this is only a portion of 
a turbine and that in genera a number of 
diaphragms are utilized. 

eferring now particularly to the dia 
phragm structure, it comprises two inner 
disks or plates 11 and 12 which form the web portion of the diaphra The disks 
or plates 1 and 12 are spaced apart at their 
central portion by spacing blocks 13 through 
which pass fastening rivets 14 and they have 
inturned flanges 15 which serve to support 
At their peripheries the disks or plates 11 

and 12 are provided with flanges 16 and 17 

respectively in which are spaced complemen 
tary notches18 and 19. The nozzle partitions 
comprise suitably shaped curved brackets 20 
provided with heads 21 having undercut 
sides and bases 22 connected to the buckets 
20 by shanks 23. The shanks 23 are located 
in notches 18 and 19, and the bases 22 pro 
ject under flanges 16 and 17. This serves to 
space the inner ends of the nozzle parti 
tions apart and to firmly anchor them to the 
peripheries of the disks 11 and 12. Disks 11 
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and 12 are fastened together at their periph 
eries by rivets 24. The outer ends of the 
nozzle partitions are spaced apart by spac 
ing strips 25 which rest on the tops of the 
buckets 20 and are provided at one end 
with notches 26 to receive heads 21 and at 

70 

the other end with rounded portions 27 
which conform to the curvature of the faces 
of buckets 20. The heads 21 are held by an 
outer ring comprising two annular members 
28 and 29 provided with undercut grooves 
30 and 31 respectively, which together form 
an undercut slot to receive heads 21, and 
they are fastened together by rivets 32. The 
spacing strips 25 are comparatively thin and 
are of less width than the buckets 20 while 
the outer ring comprising members 28 and 
29 is of substantially the same width as the 
buckets. In their inner faces the members 
28 and 29 are provided with grooves 33 in 
which the spacing strips 25 are located. By 
this means the spacing strips 25 are firmly 
held in place betweenbuckets 20 and mem 
bers 28 and 29 as is obvious. The bottoms 
of the diaphragm passages are formed by 
the outer surfaces of flanges 16 and 17 and 
the tops of such passages are formed by the spacing strips 25 and the adjacent portion 
of members 28 and 29. The grooves 33 are sufficiently deep so that the surfaces of strips 
25 and members 28 and 29 are flush so as to 
present a smooth surface for the passage of 
elastic fluid. 
In the present instance the annular ring 

member 29 has a flange 85 formed integral. 
with it which engages the shell of the tur 
bine and serves as a spacer to space apart 
adjacent diaphragms. It will E. Oe 
stood however that a separate spacing ring 
may be used instead of the integral flange 
shown, if found desirable; or other suitable 
arrangement may be used. 
With the above described diaphragm 
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structure, it will be seen that a number of 110 
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parts can be stamped from sheet material 
and that all the surfaces requiring finishing 
can be finished prior to assembling. This 
latter is of particular importance in connec 
tion with the nozzle passages for after the 
diaphragm, is assembled they are difficult to 
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get at and hence the labor cost in such cases 
high. Also the diaphragm can be readily 

assembled by ordinary labor, the assembling 
being principally riveting operations. Fur 
thermore, the diaphragm is comparatively 
thin which results in a less over all length 
of the machine while at the same time ES 
to its box-like structure it is very stiff an rig, The diaphragm is shown in Fig. 1 as be 
ing formed in halves, being split in a hori 
Zontal plane as indicated at 36. This is a 
customary arrangement to facilitate assem 

20 bling. The edges of the two diaphragm 
halves are reinforced and held in spaced re 
lation by blocks 37 to which the disks 11 and 12 are fastened by rivets 38. 

25. 
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 appa 30 

85 

ratus shown is only illustrative and that the 
invention can be carried out by other means. 
What I claim as new and desire to secure 

by Letters Patent of the United States, is:- 
1. A diaphragm for elastic fluid turbines 

comprising two annular disks, nozzle parti 
tions. having their inner ends held between 
the peripheries of said disks, spacing strips 
for the outer ends of said partitions, and 
88S O 

40 s for holding said spacing strips in po sition. 
2. A diaphragm for elastic fluid turbines 

comprising two annular disks having in 
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turned peripheral flanges, nozzle partitions 
having their inner ends held by said flanges, 
and a ring comprising two annular members 
fastened together for holding the outer ends 
of said nozzle partitions. 

8. A diaphragm for elastic fluid turbines 
comprising two annular disks having in 
turned flanges at their central portions and 
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support the 

them the heads and spacing strips. . . . . 
turbines, 

heads, and a holdin 

at their peripheries, a packing means sup 
ported by Said central flanges, nozzle parti 
tions having their inner ends held by said 
outer flanges, said nozzle partitions having 
heads on their outer ends, spacing strips sup 
ported on said nozzle partitions and sur 
rounding said heads, and a holding ring 
connected to said heads which serves to sup 
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port the other ends of the nozzle partitions 
and hold the spacing strips in position, 4. A diaphragm for elastic fluid turbines, 
comprising two annular disks, nozzle parti 
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tions having their inner.ends held between the peripheries of said disks, the outer ends 
of said partitions being provided with pro 
jecting heads, spacing strips of less width 
than said partitions which are supported on 
them between the heads, and a holding rin 
which embraces said heads and strips E. 
serves to hold the strips in position and to 

outer ends of the nozzle par titions, 
5. A diaphragm for elastic fluid turbines 

comprising two annular disks, nozzle parti 
tions having their inner ends held between 
the peripheries of said disks, the outer ends 
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of said partitions being provided with pro 
jecting heads having undercut sides, spacing 
strips of less width than said partitions 
which are supported on them between the heads, and a holding ring, comprising two 
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annular members which embrace between 

6. A diaphragm for elastic fluid 
comprising two annular disks, nozzle parti 
tions having their inner ends held between 

85 

the peripheries of said disks, the outer ends 
of said partitions being provided with pro 
jecting heads having undercut sides, spacing 
strips of less width than said partitions 
which are supported on them between the 

ring comprising two 
90 

annular members which embrace between 
them the heads and spacing strips, said 
members being formed with grooves which 
receive the spacing strips. 
In witness whereof, I have hereunto set 

my hand this tenth day of June, 1918. 
RICHARD H. RICE. 
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