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To all whom it may concern: 
Beit known that I, JosIAH FRANCIs JoHN. 

SON, a citizen of the United States, and a 
resident of Edgewood, in the county of Al 
legheny and State of Pennsylvania, have 
made a new and useful Invention in Tur 
bine-Blades, of which the following is a 
specification. 

This invention relates to improvements in 
the blades for steam, gas, or air turbines or 
turbo compressors. - 

in order to reduce the losses due to leak 
age around the ends of the blades in tur 
bines or similar machines it is customary to 
construct these machines with but slight 
clearances between the ends of the blades 
and the adjacent relatively moving surfaces, 
i. e., the casing or rotor. Under some condi 
tions it is difficult to maintain these small 
clearances, especially in large machines 
which may be subjected to vibrations or in 
which warping of the casing or rotor may 
occur because of unequal heat distribution or 
other causes. Serious damage to the blades 
and possibly to the turbine might result in 
the case of a blade rub, unless some means 
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were provided to minimize the friction cre 
ated by the blade rub. . . 
The object of this invention is to produce 

a blading for turbines or similar machines 
which will reduce the amount of damage oc 
casioned by a blade rub. 
A further object is to produce blading in 

which simple and cheap means are employed 
for reducing the amount of damage result 
ing from a blade rub. 
A further object is to produce a turbine 

blade of such a design that the friction due 
to contact between the ends of the blades 
and the adjacent surfaces will be greatly 
reduced. - 

These and other objects are attained by 
means of a blade or blading construction 
embodying the features herein described and 
illustrated in the drawings accompanying 
and forming a part hereof. 
In the drawings: Figure 1 is a fragmental 

elevation of a blade embodying a preferred 
form of my invention. 

Fig. 2 is a plan view of a portion of a row 
of blades which may be mounted on the 
rotor or the stator of a turbine machine, 
each blade being equipped with my inven 
tion. 

Fig. 3 is a fragmental perspective view of 
a blade embodying my invention. 

Figs. 4 and 5 are respectively a frag 
mental elevation and a plan view of a blade 
embodying a modification of my invention. 
In Patent No. 899.319, issued to Parsons 
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et al. On Sept. 22, 1908, a blade construction 
is disclosed in which the blade is of decreas 
ing cross section toward its free end. Such 
a blade is expensive and difficult to manu 
facture and it cannot be cut from a drawn 
strip in a single operation. The specific 
object of my present invention is to produce 
a wearing tip on the end of a turbine blade, 
which reduces the amount of wearing sur 
face at the end of the blade and is so con 
structed that the blade may be cut from a 
drawn blade strip in a single operation, or 
may be formed after the blades are perma 
nently secured to their mounting element 
and at the time the blades are being finished 
to proper Working diameters. 
In Figs. 1, 2 and 3 I have shown the pre 

ferred form of my invention. Each blade 
illustrated is of a type which may be termed 
an impact and reaction blade, in that a por 
tion of the working surface of the blade is 
employed for abstracting the velocity energy 
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rendered available by a previous expansion 
of the motive fluid, whereas the remainder 
of the blade is employed for further expand 
ing the fluid and for abstracting by reaction 
the energy rendered available by the further 
expansion of the fluid. 

Each blade is more or less crescent shape 
in cross section and is consequently provided 
with a thickened intermediate or body por 
tion 4, and two wings or horns 5 and 6, each 
of which is gradually tapered to a thin 
Or knife-like edge. The thickened portion 
adds strength to the blade and is employed 
primarily for structural reasons. Both 
the front and rear surfaces are of course 
of such contour that they coöperate with 
the adjacent blades to provide fluid pas 
sages of the desired shape. As illustrated, 
the thickest portion of each blade is lo 
cated nearer the receiving edge of the blade, 
and consequently the discharging wing 6 is 
elongated or more gradually tapered so that 
it forms, with an adjacent blade, a passage capable of expanding the fluid passing 
through it and leaving the blade. As illus 
trated, the free end of the blade is cut so as 
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to provide a wearing tip 7 which is formed 
wholly of the elongated or thin Wing 6 of 
the blade. With this arrangement I cut 
away that portion of the blade which is 
thickened for the purpose of strengthening 
the blade and which is in fact the impulse 
portion of the blade. In this Way I reduce 
the efficiency of the blade an infinitesimal 
amount, since the greater portion of energy. 
is abstracted from the steam or motive fluid 
by the reaction or uncut portion of the 
blade. m 
A reference to Fig. 2 will show that 

although a portion of the Working face of 
each blade is cut away, the remaining por 
tion or the projecting tips of all of the 
blades coöperate to form a barrier for the 
motive fluid, which prevents it from passing 
the ends of the blades without delivering 
up energy to the tips. 

Fig. 2 also shows that I have in effect pro 
vided each blade with a longitudinally pro 
jecting tip 7, which coöperates with the tips 
on adjacent blades to form expansion noz 
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zles for the motive fluid passing between the 
tips. - 
In Figs. 4 and 5 I have shown a modified 

form of my invention in which the thickened 
portion only of the blade is cut away. This 
provides each blade with two longitudinally 
projecting tips 8, which are formed at the 
thinned portion of the blade, and conse 
quently are of Small sectional area. The 
blades embodying either modification of the 
invention may beformed by a single cutting 
operation, since the blade cutting dies may 
be so formed that they will form the tips 8 
during the operation of cutting the blade 
from the drawn strip. It Will also be ap 
parent that the tips may be formed by turn 
ing off the ends of the blades after the blades 
are permanently secured to the mounting 
member and during the operation of finish 
ing the blades, so that the working elements 
are of the proper diameters. 
While have illustrated but two modifica 

tions of my invention, it will be apparent 
that various changes, substitutions, additions 
and omissions may be made in the apparatus 
without departing from the spirit and Scope 
of the invention as illustrated. 
What I claim is: 
1. A blade having one wing extending lon 

gitudinally beyond the body of the blade at 
the free end thereof. 

2. A blade having a projecting wearing 

ing tip on the Wing portion of the blade. 
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tip of less width than the blade extending 
beyond the end thereof in the direction of 
the length of the blade. 

3. A blade having a portion of one wing 
of the free end extending beyond the remain 
der of the blade in the direction of the 
length of the blade. 

4. An impact and reaction blade, having 
the impact portion cut away So as to form a 
longitudinally projecting reaction tip at the 
outer or free end thereof. 

5. A blade of the type described, having 
its free or outer end cut to form a relatively . . 
thin longitudinally projecting Wearing tip, 
characterized by that the tip forms a con 
tinuation of the wing portion of the blade, 
whereas the body portion is cut away. 

6. A blade comprising a body portion and 
wings of gradually decreasing section located 
On each side of the body portion, and a lon 
gitudinally projecting tip located at the free 
end of the blade and forming a longitudinal 
continuation of one wing of the blade. 

7. A blade of the impact reaction type. 
comprising a thickened impact portion and a 
lateral wing forming a reaction portion and 
gradually decreasing in section toward a 
lateral edge of the blade, and a longitudi 
nally extending tip at the free end of the 
blade forming an extension of the reaction 
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portion of the blade and projecting beyond 
the impact portion thereof. 

8. Ablade substantially crescent shape in 
cross section and thickened at a point inter 
mediate the Wings to strengthen the blade, 
and a longitudinally projecting tip forming 
a continuation of One wing of the blade and 
located at the free end of the blade. 

9. A blade comprising a thickened body 
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portion and a wing formed integrally with 
the body portion and decreasing in section 
toward the lateral edge of the blade, char 
acterized by that the free end of the blade 
is notched to form a longitudinally project 100 

10. A blade having a longitudinally pro 
jecting tip of less width than the blade 
formed on the free end thereof which pro 
jects beyond the body portion of the blade 
and forms with corresponding tips on ad 
jacent blades fluid expanding passages. 
In testimony whereof I have hereunto. sub 

scribed my name this 26th day of September, 
1916. 

JOSIAH FRANCIS JOHNSON. 
Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents, 

Washington, D. C.’ 


