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To all whom it may concern: 
Be it known that we, PAU, Esti) Eri, a citi 

Zen of the Swiss Republic, and WALTER 
FRTZ, a subject of the German Emperor, 
both residents of i3erlin, Germany, have 
jointly invented certain new and useful ii il 
provements in Aieans for Securing Turbine 
Blades, of which the following is a specifica 
tion. - 

The secuiring of turbine blatles; whether 
they form part of the rotary lenbei or of 
the stationary member is generally accom 
plished by fitting the blade ends either (ii 
rectly ol' by uneans of interposed spacing 
neinbei's in indercut grooves of the casing 
ol' (if the rotor. Turbie ladies are ii 
serted either by introducing then through a 
wideled portion of the groove or through : 
lateral cut and then sliciing then length wise 
to the desired position, or in some cases the 
ilades and spacing heliper's are it roticed 
into the groove at a right angle to its length 
at the desired point and the spacing line 
be's are pressed by defoi nation into the 
indercut part of the groove, the ends of the 
blades being at the site tile held it ) {}si 
tion by lating 'ections and recesses. - 

The first {}f these execlieints is lectic)ilable 
for the reason that it is in possilie to renove 
in livial latles, it it is necessary it 'e- 
lov (; ; ; like; of plates in ol' let that the 
lew ill ties lay (; )'); gilt to the 'ope!’ 
position. 
feed to the securial of the biade is tiili :- 

('tii, an 'equires conside raisle ti}}le, it'- 
tierloire, the strengtia of the joint to l'esist, 
centrifugal strains a hit be inding strains is 
relatives low because the secured portion 
of the blade is genei'aily of smaller cross 
section thai its ixody, {}r is at jeast, weakened 
ly recesses, gi'ooves : it the like. 
According to or present, invetia, he 

trawbacks set forth above have been a void 
ed by giving 
ortion of the oiade, a novel fouatioi 

which not only facilitates the insertion and 
renoval of the individual lacies, it it gives 
the collection a it still a tilt it of 
strength. he late, accorditig () () i? ill 
vention, is provide with a wide foot, which 
also ciables us to is else with the spit (iig 
ine bei's as a separate cietient. The ilia (e. 
is so constricted th: it ('an ie it 'duced 
ro; the () side to the ai'i's West, it'{ } { 

tle groove. Theil by l'esist!'e or other suit 
able operation the foot is spreal ()' widered 

each () its live case: airs) ye 'e- 

the fol)t, that is the Secure 

latei'aily into the indereaf, a 
groove. - M - 

Reference is to be had to the accompany. 
ing drawings in which- -ve ; 
Sigures i. 2 and 3 iitistrate one iora of 

our inveiliiola, Fig. showing the blade ig 
Serted into the groove and iig. 3, showig 
the Sane parts after expansioia, while Eig. 

rts of the 

2 is a cross section oil he ine, 2-2 of Fig. G5 
1. Figs, 4 and 5 show a second form of our invention and correspond to Figs, 1 and 3. 
Fig. ( is a view similar to Rig. 5 showing. 
the addition of 3 centrai groove for the jur. 
lose of facilitating the 'engyai of the biade. 

-- 

jigs. aid S wirich correspond he Eigs 
and 3 represent stili in other iyi'r of es: 
ii) Vilniiola. 
Acco'tiig io jigs. 1, 2 

has a body a suitably shage 
ste; in aid a foot, oi : i: cited 
witti) of which does iot, exceed 

i 

liarrowest portioil of the undercut groove (? 
afy lei:- prevised it tile station: ry of 'ot 

per to which the lade is to be sack's, 8t: 
Preferably the lateral edges d of the attach 
ing portioli i are bevelei or sharpened as 

blade laying eel show in in Fig. 1, The b 
introduced into tie groove c at the desired 
poilt as slo yn in Fig. i. p!"esstie is exerted 
in a fly sitabie liainer, as by means of a 
haune' or lytii'aulic press toward he 3i. 
actii is poliiol. iii, so that it, wiii. 3 x 
paided laterally into the iride'etat. 243rtions | of the groove assiuing fissily he dove- 88 
tailed shape shown in Fig. 3 in which the 
originally concave inner surface of the 33 
a chills, portion a has become piane or 33 
and closely its the botion striace of the groove. 

in order to facilitai 
foot () attached 
cit grog Ve, it 
the six fitt::ced 
tensions o' liss 

is :::::isit: if ille, 
'. 

SS 
upy be tipplied tire 
of to the oute end of 
show's sticia a stricit '{ }{iore expa 3.4 

| Fig. , the stile structure a fier expalsi 
order to facilitate tie renovii of defect 

o - 't Y ive or broken blacies, particularly wien it, 
is desired to Fenlove several adjaceni blacies, 
it may be advisable to provide an addition groove or depiression f, preferably 8t. iiie 
central portion of the main groove as iudi 
cated illiig. 6. The titaciling peniber does 
not extend iiate this additional groove, 9 

  



5 
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depression which therefore remains free for foot which fits said groove, a secondary 
the insertion of a pin, bolt or other tool, 
which may be inserted to facilitate the re 
moval of the blades. While we have shown 
such an additional groove only in connec 
tion with the form of our invention illus 
trated by Figs. 4 and 5 it will be under 
stood that this feature may be applied to 
other forms of our invention as well. 

10 

20 

A further expedient for facilitating the 
expansion of the attached portion is shown 
in Figs. 7 and 8. Here the bottom surface 
of the groove c instead of being flat is made 
with two bevels sloping outwardly toward 
the undercut portions e so that when pres 
sure is exerted on the attaching portion b 
a wedge action will occur, its edges tending 
to slide outwardly on the sloping surfaces h. 
so that finally the attaching portion takes 
the shape shown in Fig. 8. 
We claim as our invention: 
1. In a turbine, the combination of a car 

rier having a groove, and a blade having a 

groove being provided between the trans 
verse face of the carrier and the adjacent 
face of said foot. 

2. In a turbine, the combination of a car 
lier having a groove provided with a de 
pression in its transverse wall, and a blade 
provided with a foot which fits said groove 
while leaving the depression free. 

3. In a turbine, a carrier provided with a 
circumferential groove, blades provided with 
feet which fit said grooves, and a secondary 
circumferential groove between the trans 
verse face of the carrier and the adjacent 
faces of said feet. 
In testimony whereof we have hereunto 

set our hands in the presence of two sub Scribing witnesses. 
PAUL EMDEN. 
WALTER FRITZ. 

Witnesses: . 
WoLDEMAR HAUPT, 
HENRY HASPER. 
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