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UNITED STATES PATENT OFFICE. 
GEORGE WESTINGHOUSE, OF PITTSBURG, PENNSYLVANIA, 

TURBINE BLADE AND WANE. 

953,568. Specification of Letters Patent, Patented Mar. 29, 1910. 
Applicatioh filed January 7, 1907, Serial No. 351,i 31, 

To all whom it may concern: 
iBe it known that I, GEORGE WESTING 

it's E, a citizen of the United States, and it 
resident of Pittsburg, in the county of Alle 
gheny and State of Pennsylvania, have 
nacle a new and useful Invention in Tur 
bille Blades and Vanes, of which the follow jing is a specification. 

and vanes thereof. - . . 

... n object of this invention has been to 
provide simple, relatively cheap and efficient 
means for securing the blades and Vanes to 
their l'espective holding elements, such as 
the rotor and stator of the turbine. This 
and other objects I attain by means of the 
construction illustrated in the accompany ing drawings and forming a part of this ap 
plication. . . . 

accordance with this invention; fragments 
of two varies secured in two annuiar rows of 
stator values are show alternating with the 
rows of rotor blades; Fig. 2 is a view look 
ing toward the outer ends of two turbine 
blades for use in this invention: Fig. 3 is a 
perspective view of a turbine blade or vane 
with its binder plug in place, as hereinafter 
(lescribed: Fig. 4 is a plain view of a blade 
holding element showing the arrangement of 
strilled holes; Figs. 5, (3 and illustrate modi 
fications of my invention; and, Figs. S and 
9 are plan views of the holding element 
shown in Figs. 5 and 3 respectively. 

In carrying out this invention, as illus 
trated in Figs. 1.2, 4, (5 and S, annular rows 
of holes of the proper size 
driller into the 'otor and 

each blade or vane is swaged or otherwise 
deformed so that the horns of the crescent 
are caused to partially encircle and more or 
less firmly grip a metallic binder block or 

and vanes to extend into the mounting ele 
inent so that only the undistorted portions 

calking plug. The deformed ends of the 
blades or vanes are then inserted within the 
holes drilled in the respective holding ele 
ments and pressure is applied to the exposed 
ends of the calking plugs so that the plugs 

This invention relates to elastic fluid tur 
bines and more particularly to the blades 

: . . . . . . 8 are cut or punched in In the du'awings, Figue 1 is a fragmen 
tary view in longitudinal section of a por 
tion of a turbine rotor showing two blades 
of two annular rows see red to the rotor in have been distorted by swaging 

the mounting element. T 
are so positioned, relative to each hole and 
to each other, that when the blades and 

and depth are 
stator so that their 

axes extend radially of the turbine axis, 
One hole is drilled for each blade or vane. 
After the blade strips, which are substan 
tially crescent-shaped it cross section, have 
been cut into the desired lengths one end of 

tion of the working fluid. 
In Figs. 5 and 7, modifications of my in 

will expand transversely of the applied pres 
stare and cause those portions of the blades 
lying within the holes to firmly grip the 
walls of the holes. 

In Fig. 1 of the drawings the right had 
lilade 4, whicl has the horns: 5 of the base 
portion deformed to encircle a calking plug 
(5, has its base end more or less loosely lying 
within a hole drilled in the rotor to re 
ceive the same. As before stated, after the 
blades or vanes are inserted in the holes drilled for their reception, pressure is ap 
plied to the exposed ends of the callsing 
plugs, (preferably by means of a calking 
tool and hammer) and the plugs are spread 
transversely of the holes and the blades 
with their horns are caused to grip the 
walls of the holes, as illustrated in the left 
handl blade of Fig. 1. Slots or depressions 

the mounting men 
bel at each side of the drilled holes, as in 
dicated in Fig. 4. These depressions re 
ceive the portion of the blade edges which 

s the ends 
of the blades into a cylindicai form and 
consequently pellit the blade to extend 
farther into the mounting element, thereby minimizing the leakage of notive fluid since 
almost the entire face of the blade presented 
to the working fluid is of the correct co 
toul'. The calking plugs 6, moreover, are 
of such lengths that after being distorted by 
the calking pressure they entirely fill the 
clepressions and portions of the drilled holes 

not occupied by the blades and form a 
surface which is even with the surface of 

The depressions. S 

Vanes are in place in the drilled holes they 
are turned to the correct angle for an effi cient operation, thereby doing away with 
the operation of gaging, which consists in 
turning the blades and vanes to the correct 
angle after they have been calked or se 
cured in place. . . . . . . . . . 

In Figs, 6 and 9, a modification of my in vention is shown, the depressions 8 being re 
placed by an annular groove 9, which is 
turned in the mounting element, and which, 
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like the depressions S. permits the blades. 

of the blade are subjected to the direct ac 
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vention are shown in which the holes 7 are drilled or purched in a separate mounting 
stri or foundation ring 10, which, after the 
lblades are secured in place, is mounted in : 
slot formed for its reception in the working 
tlemeist of the turbine lid which is securel i1 place by a calking strip 11. In Fig. 5 
the lol's 7 do not extend clear through the 
strip 10 and the blades of vanes, as the case 
may be, are calked into place by means of 
the calking plugs, or blocks 6, as described 
in connection with the other modifications. 
In Fig. 7 the holes 7 extend entirely 
through the mounting strip 10 and are ta 
pered to a larger diameter on the inner side 
of the strip; that is, on the side which con 
tacts with the inner surface of the slot. 
The ends of the blades or vanes are swaged 
in the same way as described in connection 
with the other modifications with the excep 
tion that the calking plug 6 is not inclosed 
within the cylindrical or swaged portion of 
the blade. The calking plugs (3 utilized in 
connection with this modification alre ("on 
ical in shape and are inserted into tie 
larger side of the drilled hole 7 after the 
swaged ends of the blades have been inscrt 
ed into the hole from the other side. The 
blades are then secured in place by driving 
the calking piece home, thereby spreading 
the swaged end of the blade and forcing it. 
into gripping contact with the surface of 
the hole. The plug (3 may be distorted or 
not as deemed desirable. After the blades 
and vanes are secured in place in their re 
spective holding strips 10, the strips are 
calked into grooves or slots, formed for 
their reception in the Working elements of the turbine, by means of calking strips 11, 
is before described. The calking plugs or 
blocks 6 cannot be dislodged after the 
mounting strips are secured into the slots, 
since they are locked into place by the inner 
face of the slot against which they abut. 
The depressions S at either side of the 
drilled holes 7 may be utilized in connection 
with the separate mounting strips 10, is 
illustrated in Fig. 8. 

It will be understood, of course, that this 
invention may be placticed with blades that 

in cross section from the blades 
shown; that is, the blades may be more 
nearly crescent shaped than the blades 
shown, or may be farther from a crescent 
shape than the blades shown, and so long as 
the base is deforni?t to surround a calking 
plug, either before or after the blades are 
finally assembled in their holding elements, 
the structure will fall within the spirit and 
Scope of this invention, - 

Having thus described my invention, what 
I claim as new and useful is: 

1. In combination in an elastic fluid tur 
bine, a blade or vane holding element pro 
vided with a plurality of blade recesses, a 

958,568 
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blade or vane provided with a mounting 
portion formed by swaging one end of the 
blade or valie to encircle a calking R 
without fractiring the edges of the blade 
or vane and a calking plugencircled by said 
swaged end and whiti is adapted to be ex 
panied transversely to secure the blade of 
wane within a recess of said mounting 
element. 

2. A turbine blade or vane, one end of 
which is deformed, without fracturing the edges of said blade, so as to grip it calking 
plug, in combination with a calking plug. 

70 

3. In combination in a turbine, a blade of 
lane carrying element provided with a cir 
cumferentially extending groove, a mount 
ing strip provided with a plurality of holes 
extending transversely therethrough, blades 
or vanes swaged at one end to form mount 
ing portions, a calking piece for Securing 
eachblade into one of said holes by expand 
ing the mounting portion to grip the walls 
of the holes, and means for securing said 
strip into Said slot. . . . . . . . . . 

4. In combination in a turbine, a blade or 
vane carrying clencnt provided with a cir 
ctiinferentially extending slot, a mounting 
strip provided with a plurality of tapered 
holes extending therethrough, blades or 
anes swaged at one end to enter said holes, Separate tapered calking pieces for securing 
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the mounting portions of each blade in one 
of said holes, and means for securing said 
mounting strip into said slot. 

5. In combination in a turbine, a blade or 
vane carrying element provided with a slot, 
a blade or vane mounting strip located in 
and extending longitudinally of said slot, 
a row of holes extending through the middle 
portion of Said strip, and blades, or vanes, 
swaged at one end to form mounting por 
tions, which extend into said holes and are 

00 
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Secured therein by means of separate calking . 
pieces. 

6. A blade mounting strip provided with 
a tapered blade mounting hole, a blade or 
vane Swaged at one end to form a mounting 
portion, and a tapered mounting piece for 
securing the mounting portion of said blade 
into said hole. 

7. The combination of a blade carrying 
(lenicnt, a mounting strip provided with a 
plurality of blade or vanemounting holes 
extending therethrough, blades or vanes 
swaged at one end to form mounting por 
tions, which are located within said holes, 
and separate means for securing each of said 
blades or vanes to said mounting strip. . . . 

S. In combination in a turbine, a blade or 
vane carrying element provided with a cir 
cumferentially extending slot, a blade or 
vane mounting strip located within and ex 
tending longitidinally of said slot, a row of 
holes, extending through the middle portion 
of Said strip, and blades or vanes, swaged 
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at one end to form mounting portions, which 
extend into said holes and are expanded 
ti'ansversely to grip the walls of said holes. 

9. In combination in a turbine, a blade or vane carrying element provided with a cir citinferentially 

vanes deformed, without fracturing the 
elges of the blades, so as to form mounting portions, a calking piece for securing each 
lade into one of said holes by expanding 

the nigunting portion to grip the walls of 
the lholes, and means for securing said strip 
it to said slot. . . . . . . 

10. In combination in a turbine, a blade or 
vane calrying element provided with a cir 
cumferentially extending slot, a mounting 
strip provided with a plurality of tapered 
holes extending therethrough, blades or . 
vanes swaged at one end, without fracturing 
the edges of the blades, to form mounting portions, separate tapered calking pieces for 
securing the mounting portions of each 
blade in one of said holes, and means for 
securing said not inting strip into said slot. 

11. The combination in a turbine engine 
of a carrying element having a groove there 
in a foundation ring haying holes therein, 
means for holding the ring in the groove, 
blades having one end engaging with the 
holes in the iring, and calking blocks also 
engaging in Said holes. - 

12. In combination with a turbine blade 
carrying element having a groove therein, a 
foundation ring having holes therein of 
greater width than the thickness of the 
blades, distortable means located within said: 
holes for securing said blades to said ring. 
and means for securing said ring within said groove. , . . . . . 

13. In combination with a turbine blade 
carrying element provided with a groove, 
a foundation ring having holes therein of 
greater width than the thickness of the 

ally extending slot, a mounting strip provided with a plurality of holes ex tending transversely therethrough, blades or 

: 

in said groove. 

T953,568 3. 

blades, means located within eitcl hole and 
the cross-sectional area of which is adapted to be changed for securing. Said blades to said ring and a calking strip for securing 
said ring within said groove. 

14. In combination with a turbine blade carrying element provided with an under 
cut groove, a foundation ring of less width 
than said groove and having holes therein 
of greater width than the thickest portion 5 
of the blades, distortable means located 
within said holes for securing Said blades to said ring and a calking strip located in said groove alongside of said ring for Se 
curing said ring within said groove. 

15. In combination with a turbine blade 
carrying element having a groove therein, 
a foundation ring provided with holes, dis 
tortable means located within said holes for 
securing the blades to said ring and means 
for securing said ring within said groove. 

16. In connbination with a turbine blade carrying element provided with a groove, a 
foundation ring having holes therein, means 
located within each hole and the cross-sec 
tional area of which is adapted to be 
changed for securing the blades to said ring 
and a calking strip for securing said ring within said groove. 

17. In combination with a turbine blade 
carrying element provided with an under 
cut groove, a foundation ring of less width 
than said groove and having holes therein, 
distortable means located within said holes 
for securing the blades to said ring and a 
calking strip located in said groove along 
side of said ring for securing said ring with 
In testimony, whereof, I have hereunto 

cember, 1906. subscribed my name this 29th day of De 
GEO. WESTINGHOUSE. Witnesses: 

CHARLEs W. McGHEE, 
R. P. McINTYRE, 
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