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This invention relates to hydraulic turbines and 
particularly to a novel form of top or crown plate 
therefor. 
An object of the present invention is to dispense 

5 With the usual cast or heavy metal top or crown 
plate structure and replace the said usual cast 
Or heavy metal top or crown plate structure by 
piate Steel Structural elements assembled in such 
a manner aS to Serve the purpose of a turbine 
frame or casing with the same efficiency, strength 
and durability as the more expensive, heavier 
metal Structures and at the same time reduce the 
COst of manufacture and installation and also 
lighten the weight of the frame or top plate to 
Such an extent as to materially reduce the cost, 
Of transportation. 
Another object of the invention is to provide an 

improved top or crown plate structure which is 
built up or fabricated in such a manner that its 
ComponentS or parts Will unifornly contribute to 
the formation of a strong and more durable top 
plate With leSS labor, and one which is consider 
ably Stronger and more durable in its organiza 
tion. 
With the foregoing and other objects and ad 

Vantages in View, the invention consists in the 
construction and arrangement of the several parts 
Which Will be more fully hereinafter described and 
claimed. 
In the accompanying drawings:-- 
Figure 1 is a vertical Section of a portion of a 

turbine enbOdying the features of the invention, 
taken on the line - of Fig. 2; and 

Fig. 2 is a horizontal Section taken on the line 
35 2-8 of Fig. 1. 

The general arrangement of the turbine is simi 
lar to that usually adopted and comprises a shaft 

having a runner 2 secured to the lower end 
thereof, the shaft being mounted in a Suitable 

40 bearing 3. 
The runner 2 is mounted in a Suitable structure 

comprising a speed ring A, in which are mounted 
an annular Series of Wicket gates 5 and guide 
Vanes 6. 
The Wicket gates 5 are adapted to be rotated 

simultaneously into different angular positions to 
control the flow of Water into the turbine, and 
the guide vanes 6 are so disposed relatively to 
the wicket gates as to intercept the Water flowing 

50 into the turbine and direct the same toward the 
openings between the Wicket gates. 
The speed ring A is composed of an upper 

fange i and a lower flange 8, which fanges are 
rigidly held in Spaced Irelation relatively to each 

55 other by the guide Vanes 6. 
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(C. 253-1) 
The turbine is adapted to be mounted in an 

Open flume with the lower flange 8 of the speed 
ring 4 Set in a concrete setting 9. 
A shaft or stem 20 extends through each wicket 

gate 5. The lower end of the shaft 26 is mounted 
in a bearing 2 formed in the flange 8, and the 
upper end of said shaft projects upwardly through 
a bearing or bushing 22. 
The upper end of each shaft 20 carries a gate 

Operating arm 23 which is fixed to said shaft. 
The arms 23 are connected to a gate adjusting 
ring 24 as indicated at 25, Fig. 1. The gate ad 
justing ring is adapted to be operated in a well 
known manner So as to simultaneously rotate the 
Wicket gates. 
The upper portion of the turbine is closed by 

an annular top or crown plate 26 which is disposed 
Within the Speed ring 4. 
According to the present invention the top of 

CrOWn plate 2 is adapted to be constructed of 
pieces of sheet metal, such as plate steel, bent to 
the desired shape and united into a single unitary 
Structure by fusion of metal as by Welding. 
The top or crown piate 26 is formed with an 

Outer sheet metal wall 2 which extends from the 
upper flange T of the speed ring 4 inwardly and 
downwardly to the hub of the runner 2. The 
Contour of the Wall 2 is such as to provide means 
for directing the water which passes through the 
Speed ring toward the blade of the runner. 
The sheet metal wall 2 can readily be bent to 
the desired conical shape shown in Fig. 1. With the 
aid of dies, and if so desired several pieces of 
the sheet metal or plate steel can be employed 
in forming the Wall 2 and these pieces of sheet 
metal can be Welded together along their abut 
ting edges So that the wall will be a single homo 
geneous Structure. 

For the purpose of reinforcing the outer Wall 
27, a plurality of radially disposed webs 28 and 
Substantially cylindrical or circular webs 29, 30 
and 3 are provided. These radial and cylindri 
Cal WebS are constructed in the manner to be here 
inafter more fully described. 
The lower portion of the top or crown plate 26 

is formed with an inwardly extending flange 32. 
The flange 32 is preferably formed from sheet 
metal which is connected to the lower edge of the 
outer wall 27 of the top or crown plate 26 by 
Welding indicated at 33. The flange 32 overlies 
the top of the hub of the runner 2 and the Shaft 

extends upwardly through the opening formed 
centrally in Said flange. 
At a suitable distance above the fange 32 there 

is another horizontally disposed sheet metal ring 
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34 which is connected to the inner Suruface of 
the Wall 27 by welding, as indicated at 35, Fig. 1. 
The two flanges 32 and 34 are reinforced by 

means of vertical WebS 36. 
The cylindrical Web 29 heretofore referred to 

Surrounds the main bearing 3 and Said Web is SO 
formed as to provide a support for the bearing 3, 
as shown in Fig. 1. 
In constructing the inner cylindrical Web 29 two 

10 circular or tubular pieces of sheet metal are em 
ployed, a lower tube 37 and an upper tube 38. 
Connecting the two tubes 3 and 38 is a horizon 
tally disposed sheet metal ring 39. The lower tube 
3' is smaller in diameter than the upper tube 38 

15 and said lower tube is connected along its upper 
edge to the inner portion of the ring 39 by Welding 
indicated at AG, while the lower edge of the upper 
tube 38 is connected to the periphery of the ring 
39 by welding indicated at 4. The bearing 3 has 

20 an outwardly extending flange 42 which is mount 
ed on the flange provided by the ring 39, whereby 
Said bearing is supported in the top or crown plate. 
The lower portion of the bearing 3 fits snugly 
within the flange provided by the ring 34, as 

25 shown in Fig. 1. 
Spaced a suitable distance above the Outer wall 

27 of the top or crown plate 26 is a horizontally 
disposed top Wall 43, formed from a suitable sheet 
of plate Steel. 

30 The inner end of the top wall 43 is connected 
to the upper edge of the tube 38 by Welding as in 
dicated at 44, Fig. 1. 
The radial WebS 28 and the cylindrical webs 30 

and 3 extend between the Outer Wall 2 and the 
35 top wall 43, providing a skeleton structure for re 

inforcing said walls. 
The radial webs 28 and the cylindrical webs 29 

and 33 are each similarly formed, in that said 
webs have vertically disposed plate steel side Walls 

40 which are spaced apart a suitable distance and re 
inforced by suitable diagonally disposed cross 
members 5 connecting each pair of side Walls 
constituting each Web, as shown in Fig. 2. The 
parts used in forning these Webs are Welded to 

45 gether so as to provide a rigid homogeneous struc 
ture and the Spaces between the side Walls of Said 
webs are filled with concrete 46, cement, or other 
non-metallic filler. The concrete 46 may be read 
ily admitted to the interior of the webs 29, 30 and 

50 3A through the open top ends thereof before the 
top Wall 3 is mounted on the structure. 
As shown in Fig. 2 the bearings or bushings 22 

for the Wicket gate shafts 20 may be secured to an 
Outer vertical circular Wall 47 connecting the pe 

5 

riphery of the outer wall 27 of the top or crown 
plate 26 and an upper flange plate 48 which latter 
rests upon the upper flange T of the Speed ring 
f4. In this way the top or crown plate 26 is Sup 
ported from the Speed ring. 5 

It will be noted that with a top or crown plate 
thus constructed the Outer wall 27 is rigidly held 
against pressure by the Struts provided by the 
webs 28, 29, 30 and 3. While the use of plate 
Steel for forming the several parts of the device 10 
provides a structure which is considerably lighter 
in Weight than the heavy cast metal Structures 
heretofore manufactured, since the hollow rein 
forcing webs 28, 29 and 30 are filled with concrete, 
Sufficient weight will be provided at the points sub- 5 
ject to greatest pressure of the water for pre 
venting collapse or bending of the top plate. The 
entire structure is relatively inexpensive and en 
ables the use of material having relatively higher 
Wear resisting qualities for the surfaces which are 20 
eXposed to direct contact with the Water. 

It should be understood that it is not desired to 
limit the invention to the exact details of con 
Struction and of operation herein shown and de 
Scribed, for various modifications within the scope 25 
of the claims may occur to persons skilled in the 
art. 

Having thus described my invention, what I 
claim is:- 

1. A Crown plate for turbines comprising a rela- 30 
tively thin sheet metal conical outer Wall, a hori 
Zontal sheet metal top wall, and a plurality of 
radial and circular struts interposed between said 
Outer and top Walls, each of Said struts being com 
posed of a pair of Spaced parallel vertical sheet 
metal plates and diagonally disposed reinforcing 
members Within said struts and weld connected to 
the parallel sheet metal side plates thereof, said 
Side walls of the struts being weld connected to 
the Outer Wall and top of the crown plate. 40 

2. A Cl'OWn plate for turbines comprising a rela 
tively thin sheet metal conical outer wall, a hori 
ZOntal sheet metal top. Wall, and a plurality of 
radial and circular struts interposed between said 
outer and top walls, each of said struts being com- 45 
posed of a pair of Spaced parallel vertical sheet 
metal plates and diagonally disposed reinforcing 
members Within said struts and Weld connected to 
the parallel sheet metal side plates thereof, said 
side walls of the struts being weld connected to 50 
the outer Wall and top of the crown plate, and a 
filling of concrete within each of said struts. 
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