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Lo «ll whom it may CONCErN:

Be 1t known that we, Pavr. Eyoun, a
zen ot the Swiss Rumbhe and
Fritz, a subiect of the Gevinan Fp eror,
both wwiuzm of Derlin, {;u'ﬂmﬂ‘.‘; have
jortly invented certain new and useful 1151-
provements in AMeans for Securing "_:Tmbme~
Blades, of which the f()lluu Ing 15 4 specifica-
{101,

The ““““'1‘”55 of {urbine blades; whether
they form pari of the rotary member or of
the s stationary member is generally . 2CCOIM-
phsliei by fitting the bl ade ends either di-
reetly or by means of m{mpuwd pza.cmg
members moundercut grooves of the casing &8
or of the rvotor. imbm blades are
serted either by Introducing then through o
widened portion of the groove or through o
Fateral cut aud then shiding then ;ﬂnuuml ¢
Lo the desired position, or in some cases the
nl.ul 5 and ,;pe{{,il]*" members are introduced
to the groove at o right angle to its lengthy
i1 ”1{3 (lealwd putnt and the s spacing men-
bers are pressed b? deformation into the
nndercut part of the groove,
blades ben g i1l l]m samie time held in oS-
tton by muxting projeclions and  recesses.
‘the [iest F (hose expedieids is nbw clioitabio
lm the reason that it is tpossible (o remove

nedividual blades, but it s neeessary (o re-

Move g puntheyr of !}IHU”‘H i order that the
new blades may be broueht o (he Prone?
10 ‘*:ifi{}” i'“ £ :tﬂ U’ i’ilt {ﬂ,:{l Cilmgn u:ux) S8 UG-
forrved to {he. securing of {he blade s difii-
et and requires ‘H}Hltiuz.ﬂ}iﬁ Lime, fm
{thermore, the s rengtin of the joint to resis
.Lemui‘“wzﬂ strains and Dbending strains 13
mia Vdsf low beeause the seenred portion
of {he Dhlade is gencrally of 51&511&;1‘ CLOSS
seetion than its hod v, or 18 atb feast wenlkened
Ly recesses, FUOOVES al (d the l1ize,

.&{{*e‘u ding to ounr present, invention, ithe

#

drawbacks set forth ui mu nave been avoid-
ed En, eiving the foot, that is e secured
portion of the bin {‘F*w anovel formnation

which not only faeilit. rtes the insertion sd
renmoyal of the ndividual Blades, but gives
the  conmection  an unusual  amount of
strength. The i;-itt'”j aceordi 18 to our -
venttton, s provided with a w de Toot, which
also enables s Lo dispense with the S g
members as a separate olenent. The blado

15 s0 consteneted that o ean be in umhw {

lH]‘ I ”1(‘ 1}'l[%]{1{ HHH i]ll‘ Ih”]U“U"“‘. ;;uli i}{ '

Lhe groove,
hle operntion the fool is spremd on

Thew by pressure or other suit-

b lato
eiti-
W’a [TER

in- |

the ends of the .

i mly i

Cinovder to Facilifate

grmm or depression ¢,

A4 t‘lhli“}{{ |

i

-

aily mte the undercut bparis of the
il'}j_ C}{'_}"i}e

Reterence is to be had te the amww:mw
ing drawings n w whi chw

Higures L 2 and 8 3
our uvention, I

4‘... -
serted into the ErUYo Hf* 1"5‘2;. 3-spowing
the same parts after expa unlﬂrﬂﬁ wh_i g,
215 A cross seetion on the | 22 of Fig.

1. 1y igs. 4 mm‘ 5 shiow a f“eca:}nd rorm of our

-mw ntion and cor 1‘{4::};)0:{11_1 o Higs, ] *an(ﬂ z,

Fig, 6 1s a view simir to i1 *ga 3 showing

the addition of a central gi 0aVe for the pur-
pose of factlitating the vemoval of the biade.

Fios. T oand 8 which COTTespond o .f';J I
andd 3 represent st nother form O oup

1V 11 !-.ﬁ‘i

“According to Figs, 1, 2 and 8 the biade

has bmb u gmtabw shaped to guide the

noand o

stean foot or aitnehed portion b, the
- {1 . -1: o ;'

widih of whiely does not :.:s;::{zaai vhat of the

narrowess '}Ui‘i 1{}1 {)f 1;’1“ ndereis {"*‘{hj Vs g2

provided in the statiopary o a‘{)mri* eI~

ber to which the blade is to 0e m}{:uraﬁi
Preferably the lateral edges d of the attach-
1 U{M 1)1* b are beveled or ‘m:‘;}emfﬁ G
showt g, 1. The b ada mmiiw i"‘t““l-_
iali!mlmmi inlo the _groove ¢ atb the ":‘..H"*{‘U
point as shown in Mg, 1 j:::.’ Sstire 18 ﬂw“ta i
in sty suitable J:H""‘i‘i{i? a8 By means of

szmm‘“ or hiydraulic press toward the af-

v'Tas,m portion oy oso that i will be ex-

sunded Iate ciily nle the underent portdons
¢ of the v*wm o assitunng finaelly {.}13 dove-
latiod -ﬁmp{‘ shown in ,'i?ﬂ & b which the
oviginally concave inner suvrface of the ai-
taching portion & has "'fu 106 g}iﬂné or fah
and closely ‘fim the botiom sorface {;“3'%.3.1:.3

“ ‘Of‘g‘i"*ﬂs

il {J“um L0 tu{ﬂi‘ihiL {he SKAEHASNIEN I i thy

ﬂué or atvachoed porviion within the under

cut groove, 1 oanny be desirable to proevide
the suid aftached BOFRIn win o isieral ew
| i'eim ons or lugs F 1n which case the DIUEITG

§ I X i

03 mzii lups f_::%* and

“Uigtf f" i,

ey be applied directiv
{Jf. t..(} LE.LL’. Quter *L"l‘li'.} {}'ﬁ '51!3‘*
shows such a structure before exnansion f::’f
Wig. 5 the same strncbure after ex ;‘wm o1k

4 l“

-

ve or hroken blades, purilealarly when if
15 {w%lwd to remove seversl adjacent "ﬁauw

cmay be advisable to provide AL wdditional
preferably at tno
centyal portion of the main groove as indi-
caled: in n!,_g 8. Lhe sitacning member does
not extend inte thig miiimihﬂ ErCove O

g
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e revioval of aelect- 109
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2

depression which therefore remains free for
the nsertion of a pin, bolt or other tool,

- which may be inserted to facilitate the re-

b |

moval of the blades. While we have shown

such an additional groove only in connec-

tion with the form of our invention 111 us-
trated by Iigs. 4 and 5 it will be under-

stood that this feature may be applied to

10

20

other forms of our invention as well.

A further expedient for facilitating the
expansion of the attached portion is shown
n Figs. 7 and 8. Here the bottom surface
of the groove ¢ instead of being flat is made
with two bevels sloping outwardly toward
the undercut portions e so that when pres-
sure 1s exerted on the attaching portion &
a wedge action will occur, its edges tending
to slide outwardly on the sloping surfaces A

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 .

958,239

. foot .which fits said groove, a secondary

I

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

2, In a turbine, the combination of a car-
rier having a groove provided with -a de-
pression in is transverse wall, and a blade
provided with a foot which fits said groove
wale leaving the depression free. |

3. In a turbine, a carrier provided with a
circumferential groove, blades provided with
teet 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 EMDEIN,
WALTER FRITZ.
Witnesses: -
Worpemar Hauvrr,

Henry Hasperr.
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