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To ol whom

it may concern:

Be it known that we » Pavr Kunen, a citi-:

zenn of the Swiss Ru)u}hc and ‘\VAL’JLL;J,
I'rirz, o sabject of the German Emperor,
both wwiuxﬁs of Berlin, Germany,” have
jointly nvented certain new and useful Tm-
provements in Afeans for Securing Turbine-
Biades, of which the follm\mo 15 & specifica-
{ion. .

The securing of turbine bm\lc_,, whether
they f()llll p‘ut of the rotary member or of
the s stationary member is gener: lly “ctom—
phsl'wl by fitting the bh\de ends either di-
reetly or by means of mtml)o\od ‘pzicmﬁ'
me mbms i underent grooves of the o
or of the votor. Turbine biades are
serted either by introducing them through u
widened pmlmn of the groove or through u
]atm al cut aud then sliding them Jcn“m\\l ¢
to the desired position, or in some cases the
hlades and spe zuxw members are introduced
into the groove at a right An“} to its length
at the desived point and the spacing mems-
bers are piessed by lvfmnmtum mnto the
nndercut pavt of the grosve,
blades being «t the smwe time held in posi-
(mn by m.‘xmn projections and

The fivst of these expoedients is nbw tionable
lm the reason that it is hupossible (o TeInove
individhial blades, hut it iy ne cessary to re-
move a puauthey of muio\ in order that the
new blades may be brought to (e mm‘e“
position, "‘“ wich of mv (o cases abo
ferved to the securing of the I)mde is mrh-
el and requires considerable time,  Fur
thermore, the st rength of the H;mi to resist
centrifugal strains “and bonﬂ-n" raing ig
10andy low because the secnred portion
of the Dlade is generally oJ smaller evoss
section than its hod ¥y or 18 ab least weakened
Ly recesses, grooves and the 11 ke

A(('mdz'w to onr present inventisn, the
drawbacks seb forth al mu have been avoid-
ed by gwmsﬂ Hm foot, that is the seeured
portion of the blade, & novel formution
which not only facilitates the insertion and
vemoyval of the ndividual blades, but gives
the (:unn(*(iin,l anunusunl  aimount  of
strength. The i;-m! ¢, aecording to onr in-
vention, s provided with a wide foot, which
alko enables us Lo dispense with the spaeing
members us a soimx afe element. The bl ade
is 5o constrneted Tt il can be ntroduesd
from the oulside inio-the narrowest part of
tHie groove. Then l)\ pressure or ofher suit-
able operation the foof is spread or widened

LLOESO

the vnds of the

| groove or

laterally into the underent waris of
()‘100‘)'8
Reference is to be had te the auvompzmw
mn drawi ngs in which— i18
igures 1, 2 and 3 illustrate one form of
our mvention, ¥ 1;3, 1 sho *m r the blade in-
vonve and mcr ¢ showing

serted into *m/ z
(;\L same parts after 1‘\’}n10A> while @ i

0TIy
X

2 is a cross section on fhe | line 9;——) of N'g 85
1. Kigs 4 ;:;n? 5 show a second form of cur

invention aund cot 1‘e.’:p(mq to Figs, 1 and 2.
Fig. 6 is a view similay tg Iifw, 41 wowm’v*.
the ac <hi;< it of a eentral gi oovn for the pur- .
pose of facilitat ing the removal of the hiade. 70

s 7 and 8§ i “()*'mmoml
and 3 represent still another :
invention,

A(‘(()x(tll‘ﬂ to I3 8.
has o budy @ atutabw
steam dnu a Jm m
\Vl\iiu ol ‘,\h‘

-+ S
1, 2 end 3

sncured. 80
he the al mg 3 (Z of ;hs attach-

ing 1)0'(‘()1‘ b are bmwﬂm or ‘m“"enea 48
*f;()\»ﬁ! in Fig, 1. The blade having i‘C“‘l_
m{md\uml ml(, ih( groove ¢ ab mﬂ u asived
point as shown in '10 i pressure is exerted 85
m any suital vm ml"m '
immmv or

J’wtu‘ w]x

owmmu" u)ru-;nﬂ inner
Luhmw portion @ has |
and closely fifs the
i (ywz

o
HE,

cut
the

Ry
SrGov

RHAtEE

«‘nm\e su(,h 2
g‘]“ 5 Hlu SHEES

xi' mdm to ;.u,il«mic £
ive or hroken blades, particularly v
is desived to TEmOVe several addje acem blades
it may be 'M sable to provide an additic
depression g, -)["fex'dum at the
central portion of the main groove ag ndi-
cated in Fig. 6, 'The attaching member does
not extend info fhis additional ErCOVe oF

'nmmm of defect- 16f
ih

o 55

[
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depression which therefore remains free for
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.
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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 ¢ instead of being flat is made
with two bevels sloping outwardly toward
the undercut portions ¢ so that when pres-
sure is exerted on the attaching portion &
a wedge action will occur, its edges tending
to slide outwardly on the sloping surfaces 4
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
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-
rier having a groove provided with -a de-
pression in its transverse wall, and a blade
provided with a foot which fits said groove
wile 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 {rans-
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: -
Worpemar Havrr,
Hewxry Haserr.
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