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70 (th/ aph0m? ?é ?mad?y c0?00é????? 
Be it known that I, CHRISTOPHER A. 

SoHELLENS, a citizen of the United States, 
residing at Clifton, county of RSSex, State 
of Massachusetts, have imwented certain new 
and useful Improwements in · Rlastic - Fluid 
Turbines, of which the following is a speci 
fication. 
Hn the construction of elastic fluid tur 

bines, particularly the larger Sizes, the 
· bucket heights in the last stages become wery 
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high relative to the pitch diameter of the 
wheels due to the high, Specific power met 
with in Such stages. The effect of this is 
first to make the Spacing of the bucketS large 

" at their outer ends and Small at their rootS, 
and Second to make the linear welocity of 

' the buckets much greater at_their Outer ends 
209 
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| impulse blades. In other words the immpulse ' 

| bunckets or blades. ? * ~~~ ~~~~ ~ ~ ~ 

pointed out that it is well-known that a re 

than at their^ roots. The effect. of this is to 
decrease the efficiency of Such Wheels, Since 
for any particular elastic fluid preSSure and 
welocity there is a corresponding bucket 
Spacing and wheel welocity which gives, the 
highest efficiency. If, therefore, the buckets 
are correctly spaced and have the desired ve 
locity at their central portions, for example, 
then they are too close together and do not 
han we sufficient ?welocity at their rOotS and are 
Spaced too far apart and have tOO greaf, 8, we 
locity at their outer ends. • · · · 
The object of the present invention is to' 

| remedy these defects to a great extent and 
to provide a bucket wheel and turbime struc 
ture which will give a, better efficiency than 
heretofore.". To this end I provide a but 
wheel hawing two or more concentric rings 
or blades, the Outer ring or rings being re 
action buckets or blades and the immer ring 
or rings being reaction , buckets or blades 
hawing a leSSer degree of reaction. than the 
outer ring or rings or even being inpulse 

In this connection it is 

action blading may be constructed With wa 
rious degreeS Of Te8ction in the mowing 
guides or bladg rings, · The 'greter the 
amount of reaction, the greater_is the preS 
sure drop .. in Such mowing guides or rings 
and the greater the necessary peripheral 
Speed for a given pressure_drop through the 
stationary and moving guide or blade rings. 
AS this reaction in th&rfllowing blºde: 'ing3', 
apprgachgs zero, such, blade ring approgº 

blade in which the preSSure drop through 
the blade is zero, is the limiting case of a re 
action bia.de. It may be stated that the 
greater the degree of reaction the higher the 
peripheral speed required to efficiently ex 
tract the energy from the elastic fiuid. 
By this improved arrangement the first 

difficulty as to the Spacing of the bladeS can, 
to a great extent, be owercome as each ring 
of blades may be spaced separately; and the . 
Second difficulty is to a great extent ower 
come Since the 'blading hawing the greatest 

~ greateSt " degree of reaction will have the ~ 
Speed, which as pointed out above is the de 
Sired arrangement. • ~ 

In the drawing which illustrates my in 
wention, Figure 1 is a, Sectional wiew of ), 
part of a turbine rotor and the adjacent co 
Qperating Stationary member; Fig. 2 is a 
$ide elevation of a portion of a ring of blad 
ing, and Fig. 8 is a top plan wiew of H'ig. 2 
With the outer bucket, cower omitted. 

%eferring to the drawing 5 indicates a 
turbine rotor, here shown in the form of a 
wheel. On its periphery is mounted a blad 
ing comprising two concentric rings or 
blades, the inner Ome 6 being blading hawing 
One degree of reaction and the outer one 'f', 
being bladinghaving a greater. degree of 
reaction. In the first instance the blading 
may have Zero reaction and hence the im 
pulse blading. They may be joined to 
gether in any suitable manner. in the preS 
ent instance the blades 6 are fastened in a 
slot, 8 in the Trim of the rotor in a well 
known manner, and they are provided with 
a cower 9 in which is cut a slot, 10 for the re 
ception of the bases of the ring of, blades 
'f. The ring of blades 't may be provided 
with a suitable cower, as indicated at 11. . 12 
indicates the cotóperating stationary member 
for the blade rings shown. It has a set of 
directing wanes or nozzles 18 for the ring 
of blades 'f, and a Second set, 14 for the ring 
Of_blades 6. . They are_separated by a suit 
able partition 15 in line with the blade 

· · cover 9. Between adjacent stationary and 
mowing parts, as between members i1 and 
12, there is a wery_Small clearance to pre 
went leakage as much as possible. This may 
be an axial clearance as shown or a radial 

suitable packing arrangements may b? uti 
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one, whighew??r suits, the particular, form of · 
construction_best; also close clearances or " 
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lized at Other pointS to prevent leakage aS 
found desirable. ? 
The two rings of blading 6 and 'f are sepa 

rately assembled, and, as is clear from an 
inspection of FigS. 2 and 8, the blades 6 are 
spaced in the most adwantageous manner aS 
are also the blades '7. It will also be clear 

' that the blading 'f Will have a greater_pe 
}{} 
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ripheral Speed than the blading 6 , Which is 
the desired' arrangement, as already ex 
plained. ' ~ ~ ~ 

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 that 
the invention can be carried out by other 
I0698,0S. ? 

What H claim as meW and desire to Secure 
by Hzetters Patent of the United States, is 

1. A turbine.rotor having a, blading there 
on comprising two concentric blade rings the 

| 1,268,478 
radially inner one hawing a leSSer degree of 
reaction than the outer one. · 

2. A turbine rotor hawing a blading there 
on comprising tWo concentric blade rings, 
the radially . inner one being made up of 
impulse blades, and the radially outer one 
of reaction blades. 

8. In an elastic fluid turbine, the combina 
tion of a rotor, a ring of impulse blading 
thereon, a cover for such blading, a ·ring of 
reaction blading_carried by Said cower, and 
means for Supplying elastic fluid to Said 
rings of bladings.' ~ 

4. In an elastic fluid turbine, the combina 
| tion of a rotor, a ring of reaction blading 
thereon, a cower for such blading, a ring 
of reaction blading carried by said cover 
having a higher degree of reaction than the 
first ring, and means for. Supplying. elastic 
fluid to said ringS of bladingS.. 
In witness Whereof, I have hereunto Set 

my hand this 1?th day of September, 1917. 

CHRISTOPHER A. SCHELLENS. 
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