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Our invention relates to turbines and more particularly to apparatus for Securing the 
blades thereof to a blade-carrying element 
and it has for its object to provide appa 
ratus of this character which shall assure 
a strong and durable fastening of the blades 
without any undue stressing of the blade 
root portions. - - - - 

It is old in the art to provide a turbine 
blade which has a substantially "-shaped 
root portion fitting in a similarly shaped 
groove of a blade-carrying element. It has 
been proposed to associate wedges with vari 
ous portions of the T-root portion in order 
that the latter may be firmly engaged in its 
groove. It is the object of our invention 
not only to assure a better connection with 
this type of fastening, but also with other 
types of fastening hereinafter shown and 
described. In general, We provide a blade 
root portion which is diyided or bifurcated 
longitudinally of the blade and well toward 
the top of the groove so as to provide rela 
tively long arms which may be spread by 
appropriate wedge means in Order that the 
root portion may be firmly engaged in its 
groove without undue stressing or flexure 
of any of the parts of the root, thereby as 
suring a good fastening and the preserva 
tion of the strength of the root portion. 
The wedges for spreading the arms of the 
root portions may be effective either longi 
tudinally of a blade or transversely with 
respect thereto. Also, a compound wedge 
means may be employed, in which case, one 
wedge means may be effective longitudinally 
of the blade and the other wedge means may 
be effective transversely of the blade in order 
to render the first Wedge means effective or 
the elements of the compound wedge means 
may be both effective transversely of the 
blade root portion. With any of the types 
of wedges referred to, a uniform spreading 
of the root portion so as to firmly engage the 
latter with the blade holding groove is as: 
sured. : . 
Apparatus made in accordance with our 

invention is illustrated in the accompanying. 
drawings, forming a part of this application, 
in which Fig. 1 is a sectional detail view 
showing a form of blade connection with 
compound wedges: Fig. 2 shows a similar 
root connection with a different arrange 
ment of wedges; Fig. 3 is a view similar to 

Fig. 1 but showing a single transverse 
wedge; Figs. 4, 5 and 6 show countersunk 
T-form blade connections with different 
types of Wedge means for spreading the root 
portions; and Fig. 7 is a detail view of a 
Seri’ated type of connection with wedge 
means for spreading the blade root portion. 

Referring now to the drawings for a bet 
ter understanding of our invention, in Fig. 
1, We show a blade-carrying element 10, 
which may be the rotor or the stator of a 
steam turbine or like apparatus, having a 
blade groove 11 with lateral recesses 12 at 
the bottom thereof. A blade 13 has a root 
portion 14 provided with lateral projections 
15 which fits in the groove 11. The root 
portion 14 is divided or bifurcated so as to 
provide an intermediate recess 16 having 
inclined Walls extending from the bottom 
end of the blade root portion adjacent to 
the top of the blade groove 11 and having 
inclined Walls for the reception of a wedge 
1, which is effective longitudinally of the 
blade in order to spread the root portion to 
firmly engage the sides of the blade holding 
groove 11. In Fig. 1, the Wedge 17 is forced 
upwardly in Order to spread the root por 
tion in the manner stated by means of a sec 
Ond wedge 18, which is located in the bot 
tom of the blade holding grooves 11 and 
which when driven in the direction of extent 
of the blade root 11 not only forces the 
Wedge 17 up in the manner stated, but also, 
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cooperates to force the projections 15 tightly 
up into contact with the top walls of the re 
cess 12. - 
The Wedges 17 and 18 of Fig. 1 may be 

duplicated, thereby facilitating manufacture 
and assembly. 

Fig.2 shows a blade groove 11 and a blade 
root portion 14 which is similar to those 
shown in Fig. 1. In this view, the blade 
root 14 is provided with an intermediate 
recess 20 having walls which converge down 
Wardly, the recess extending from the bot 
tom of the root portion well toward the top 
thereof. A wedge 21 has inclined sides and 
fits, the converging sides of the recess 20; 
and, a second wedge 22 cooperates with the 
wedge 21 above the latter for forcing the 
wedge 21 downwardly in order to spread 
the root portion and to obtain a uniform 
firm engagement thereof with the blade 
holding groove 11. 
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11 and a blade root portion 14 which are 
view; however, the root portion 14 is bifur 
verse recess 23 having a portion 24 at the 
top thereof with inclined walls extending 

s of One Wedge portion 42 with respect to the . . . . . 
other portion. 43. Such displacement re- - 

transversely of the blade 13 or in the direc 
tion of extent of the blade holding groove 

10 11, for the reception of a wedge 25, which is 

- . dified 
15 mr. l: his . 

stead of having a blade root w 
which converge toward the lateral projec 
tions 15, as in Figs. 1, 2 and 3, in this view, 
We show what may be termed a countersunk 20 I-form of connection. The bladeholding ele, 
ment 10 of the turbine is provided with : 
recess 27 having an upper parallel sided 
Portion 28 connected to a lower parallel sided portion 29 by a parallel sided portion 
30, so that, in general outline, these portions of the recess taken together are I-shaped 
in cross section. The blade 13 is provided 
with a root 31, having side portions 32 and 
33 fitting respectively in the portions. 28 and 

80 29 of the recess 27 and with a connecting neck portion 34 whichfits the neck portion 
30 of the recess. The blade root portion 
31 is divided or bifurcated so, as to provide 
an intermediate recess extending from the 

3: bottom of the root portion well toward the top thereof; and in the bottom, this recess 
inclined transversely prin, the direction of 
the blade groove 27 for the reception of a 

4). 

of said blade groove in order that the root portion 31 may be spread to firmly eligage the blade holding groove. . . . . 
In Fig. 5, we show, a blade holding groove 

27 and a blade root portion 31 which are 
similar to corresponding parts shown in 
Fig. 4, the only difference being 

we show the root portion 31 pro 
which .. 
nally. 
Near it 
is pro 

In Fig.6, we show. 
type of wedge ineins foi 
connection each as shown in - 

0. In this view we show a blade root portion 

In Fig. 8, we show a blade holding groove 
similar to those shown in Fig. 1. In this 

5 cated or divided in order to provide a trans 

driven, in the direction of the blade groove . 
E"E. to spread the root to firmly engage lade holding groove. I 

provided with a 

is provided with inclined walls 35 which are 

wedge 36, which is driven in the direction. 

. . rence being in the type 
of wedge means employed. In this view, 

w : - - - - ded with 

an intermediate recess 37 having walls 

grooves to assure of eas 
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31 which is divided or bifurcated to provide 
a complemental recess 41 for the reception 
of the elements. 42 and 43 of a compound 
Wedge of a type. Well-known in the art. In 
this, form of our invention, the blade root portion is spread in order to firmly engage 
the blade root 27 by relative displacement 

Sulting in an increase in the effective width 
of the wedge construction and consequent 
spreading of the arms of the bifurcated root ... bortion, In Fig. 

downwardly and which are provided with 
Serrations 46. The blade 13 is provided with a converging root portion 47 having 
lateral Serrations 48 for engagement with 
the Serrations 46 of the blade. gruove .45. The root portion 47 is diyided orbifurcated 

In Fig. 7, we show a modified type of root 
in connection which employs a wedge construc 

tion somewhat like that already described 
in connection with Fig. 2. In this view, 
we show a blade-carrying element 10, hav. ing a blade groove 45 whose walls converge 
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in order to provide an intermediate recess 
49 which extends from the bottom of the 
root portion well toward the top thereof. 
The recess 49 converges downwardly and a 
wedge 50 fits therein. A second wedge 51 
is arranged above, the wedge 50 and when 
It is driven home it forces the wedge 50 
downwardly in order to spread the root 
portion 47 to firmly engage it with the sides 
of the blade holding groove. . . . . 

From the apparatis shown and described 
in connection with the various modifications already referred to, it will be apparent that 
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We have provided wedge means cooperative 
with a blade root portion which is so divided 
that the force of the wedge is distributed 
on the portions of the root to avoid concen 
trated stresses at any place. In this way, all 
of the root portion is effective in the same 
manner contemplated to hold the blade in 
place. Since each root, portion is divided or 
bifurcated substantially is ? . . . . . . . . . . throughout its 

length.it is possible to secure the requisite 
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deflection of the arms without undue stress 
ing at any point. Also, as ample deflection 
may be provided with our construction, it is 

to provide blade roots which are 
y Smaller than the blade holding 

of easy assembly, the sub 
sequent wedging operations being depended 

--- r 

While, we have shown our inv 
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upon to Secure spreading of the root portions 
in order to firmly engage the bladeholding 
grooye at all holding points. . . . . . . . 

- - - - vention in sev 

eral forins, it will be obvious to those skilled 125 
in the art that it is not so limited, but is susceptible of various other changes and 

ifications without departing from the spirit thereof, and we desire...therefore, that 
only such limitations shall be placed there. 130 
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upon as are imposed by the prior art or as 
are specifically set forth in the appended 
claims. 
What we claim is: 
1. In a turbine, the combination of a 

blade-carrying element having a blade groove 
therein with lateral recesses, a blade having 
a root portion with lateral projections to fit 
the groove and being divided longitudinally 
So as to provide an intermediate recess hav 
ing walls inclined longitudinally of the 
blade, wedge means fitting the inclined walls 
of said recess, and second Wedge means for 
driving the first wedge means longitudinally 
of the blade. 

2. In a turbine, the combination of a 
blade-carrying element having a blade 
groove with lateral recesses, a blade having 
a root portion with lateral projections for 
fitting the blade groove and being divided in 
a longitudinal direction so as to provide a 
recess having walls inclined longitudinally 
of the blade, a wedge located in the recess, 
and a second Wedge effective in the direction 
of extent of the blade groove and transverse 
ly of the blade for forcing the first wedge 
into the recess longitudinally of the blade to 
spread the blade root polition in order that 
the latter may firmly engage the blade 
groove. 

3. In a turbine, the combination of a 
blade-carrying element having a blade 
groove with lateral recesses, a blade having 
a root portion with lateral projections for 

5 fitting the blade groove and being divided 
in a longitudinal direction so as to provide 
a recess having walls inclined longitudinally 

of the blade, a wedge located in the recess, 
and a second wedge bearing on the first 
mentioned Wedge and forcing it longitudi 
nally of the blade into tighter engagement 
with the inclined walls of the recess. - 

4. In a turbine, the combination of a blade 
carrying element having a blade groove 
therein with a lateral recess, a blade having 
a root portion with a lateral projection to 
fit the groove and being divided longitudi 
nally So as to provide an intermediate recess 
having walls extending substantially longi 
tudinally of the blade and inclined relative 
ly to each other, wedge means fitting the 
inclined walls of the recess, and second 
Wedge means separate from the first wedge 
means for driving the first wedge means 
longitudinally of the blade. 

5. In a turbine, the combination of a blade 
carrying element having a blade groove 
therein with a lateral recess, a blade having 
a root portion with a lateral projection to fit 
the groove and being divided longitudinally 
So as to provide an intermediate recess hav ing walls extending substantially longitu 
dinally of the blade and inclined relatively 
to each other, wedge means fitting the in 
clined walls of the recess, and second wedge 
means separate from the first wedge means 
effective when driven transversely of the 
blade for driving the first wedge means 
longitudinally of the blade. 

In testimony whereof, we have hereunto 
subscribed ournames this 2nd day of August 
1923. 

HENRY R. TROITER. 
HENRY F. SCHMIDT. 
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