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UNITED STATES PATENT OFFICE 

This invention relates to elastic fluid turbines 
and it has for an object the provision of im 
proved blading for apparatus of this character. 
Another object of the invention is the pro 

Vision of blades of the T-root type, the Outer Sur 
faces of whose lateral root lugs are relieved at 
the front and back edges thereof to provide for 
a stronger root construction and one in Which 
the maximum stresses are substantially reduced. 
These and other objects are effected by this 

invention as will be apparent from the following 
description and claims taken in connection With 
the accompanying drawing forming a part of 
this application, in which: 

Fig. 1 is a fragmentary, longitudinal Sectional 
view through tWO roWs, of impulse blading em 
bodying the invention; 

Fig. 2 is a transverse sectional view taken along 
the line II-II of Fig. 1, looking in the direction 
of the ar'OWS; 

Fig. 3 is an enlarged fragmentary view of a 
portion of the structure shown in Fig. 2; 

Figs. 4 and 5 are views similar to Fig. 3, show 
ing two modifications of the structure thereof; 

Fig. 6 is a stress diagram for the previously 
known form of T-root blade, under tangential 
loading; 

Fig. 7 is a stress diagram for a T-root blade 
made in accordance With the present invention, 
under tangential loading; and, 

Figs. 8 and 9 are stress diagrams corresponding 
to those of Figs. 6 and 7, respectively, but show 
ing stresses under radial loading rather than 
under tangential loading. 

Figs. 6, 7, 8, and 9 correspond to sections taken 
on the line X-X of Fig. 1. 

Referring now to the drawing, there is shown 
a rotor () carrying two rows of blades , adapted 
to have rotary movement imparted thereto by 
a motive fluid Supplied through the nozzles 2 
and the reversing blades 3 carried by the stator 
f4. 
Each blade includes a root part 6 com 

prised by a spacing portion , a head portion 
8 and a neck portion 9 joining the spacing 
and head portions. 
The head portion 8 has lugs 2 extending 

laterally of the neck portion and having outer 
surfaces 22 adapted to engage the inner Surfaces 
24 of the usual rotor blade groove projections or 
ribs 25. 

Heretofore, the outer blade groove rib-engag 
ing surfaces 22 of the lugs 2 have extended for 
the full width of the latter from the front to the 
back. With this construction, the application of 

centrifugal or tangential forces to the blade has 
resulted in a maximum concentration of stresses 
in the neck portion of the blade root adjacent 
the edges thereof (Figs. 6 and 8), and localized 
OverStressing of blade roots in this manner Sub 
jects the blades to greater likelihood of failure 
than Would be the case if the overstressing could 
be avoided. 
To reduce the aforesaid maximum stresses, as 

ShoWin in Figs. 3, 4, and 5, the side edges of the 
Outer Surfaces 22 are relieved, as at 27, whereby the 
maximum StreSSes occur at points spaced inward 
ly (FigS. 7 and 9) with reference to the front and 
back surfaces of the root, the surfaces of the root 
corresponding to front and back surfaces of the 
blade being designated in like manner. Inward 
transference of the location of maximum stresses 
resultS in substantial reduction in the maximum 
Value thereof, for example, in the ratio of 9 to 5, 
and in consequence, the blade roots are stronger 
and leSS likely to crack at the edges. 
The lug top Surfaces 22 may be relieved at the 

front and back edges in any suitable manner. 
In Fig. 3, the top surface is chamfered, at 28, 
adjacent to the edges; in Fig. 4, relief at the 
front and back edges is afforded by having the 
top Surface 22 formed on a radius which is less 
than the radius of the inner circumferential sur 
face 24 of the groove rib 25, each surface 22 so 
provided being curved with respect to an axis 
parallel to the rotor axis; and in Fig. 5, the top 
Surfaces 22 are relieved by rounding them to a 
relatively Small radius, as shown at 30. 

Fig. 6 shows diagrammatically the stresses 
present in the neck portion when the blade is 
Subjected to tangential forces or loading, where 
the Outer Surface 22 of the lug 2? engages the 
inner rib Surface 25 for its full width from the 
front to the back, the maximum stresses occur 
ring in the neck portion of the root at the front 
and back edges of the lugs. 

Fig. 7 shows a corresponding stress diagram for 
blade roots constructed in accordance with the 
present invention, this construction resulting in 
re-location of the maximum stresses at points 
disposed inwardly of the side edges of the blade 
root neck. As indicated, this results in reducing 
the maximum stresses to about 56 of their orig 
inal value. 

Figs. 8 and 9 show the stresses present in the 
previously known blades and in blades constructed 
in accordance with the invention, respectively, 
When Subjected to centrifugal or radial loadings. 
The same general results are obtained under these 
conditions, the maximum stresses being moved 
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inwardly and reduced to about 6 of their original 
Values. 
Throughout the Specification and claims all 

terms and expressions relating to location Or 
direction refer to such location or direction with 
respect to the axis of rotation of the blade-carry 
ing member or rotor 0. 
While I have shown my invention in Several 

forms, it will be obvious to those skilled in the 
art that it is not so limited, but is susceptible of 
various other changes and modifications without 
departing from the Spirit thereof, and I desire, 
therefore, that only such limitations Shall be 
placed thereupon as are imposed by the prior art 
or as are specifically set forth in the appended 
Clains. 
What I claim is: 
1. A turbine blade comprised by blade and root 

parts and Said root part including a Spacing 
portion, a head portion, and a neck portion join 

2,211,866 
ing the spacing and head portions and having 
less width than the latter, whereby the head por 
tion has lugs extending laterally from the neck 
portion for underhanging relation With respect 
to blade groove ribs and the top Surfaces of the 
lugs being relieved at their front and back edges. 

2. A structure as specified in claim 1, wherein 
the lugs are relieved at the front and back edges 
of their outer surfaces by chamfers. 

3. A structure as Specified in claim 1, Wherein 
the lugs are relieved at the front and back edges 
of their outer surfaces by rounding of said edges. 

4. A structure as Specified in claim 1, wherein 
the outer surfaces of the lugs are formed On a 
radius which is less than the radius of the Sur 
faces with which they are adapted to engage, 
said radii being about axes parallel to the axis 
of rotation of the blade-carrying member. 

CAR. R. SODERBERG. 
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