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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.

Tt is old in the art to provide a turbine
blade which has a substantially T-shaped
root portion fitting in 2 similarly shaped
groove of a blade-carrying elemernt. 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
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.
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
fo 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. : oo

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 T-form of blade connection with
compound wedges; Fig. 2 shows a similax
root connection with a different arrange-
ment of wedges; Fig. 3 is a view similar to

of the blade and well toward

Also, a compound wedge

Tig. 1 but showing a single iransverse
wedge; Figs. 4, 5 and 6 show countersunk
T-form Dblade connections with different
types of wedge means for spreading the root
portions; and Fig. 7 is a detail view of a
serrated 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.
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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 Dbottom
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
17, 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 1s 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. DR
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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fsumlar to those .shown in. Fig:

' Inl“w 3, we shibw & blade Holding groove 3

11 and. a blade root portion 14 Whlch are

viewj{ however,-the root 1“01’61011 14L 1§ bifur-

“cated or lelded in order to provide a trans-

verse recess 23 havmo a portion 24 at the

- _top thereof Wlth inclined walls- extending
“transversely of the blade 13 or in the dnec—
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I formo connection,.
“ment 10 of the turbme is prowded with .4

tion ‘of exfent of the blade holding glooxe
11 for.the 1ecept10n of a Wedoe 25 which is
drlven in: the, onectlon of the blade groove
.order to spread
e latfer with the Jlade holdlng groove;”
In Fig. 4, we show. a_ slightly modified
of blade groove and blade root. In-

-st_ead, of havmo a .blade root with s1des

which -, convei ge toward the laterel; progec-

s tions: 15 as in Tlgs 1 2. and 8, in this view,

We qhow What may, be termed a countersunk
The blade holdlng ele-

- .recess 27, having an’ uppe1 puallel sided

“ineclined tr ansverselv or:in the dn
- the ‘blade. groove 27 for the- Teception of ‘a
wedge. 36, Whlch is- duven in the dneotmn.

Porticn 98. conpec*ed a, lower pamlle1

-sided p01’c1on 29 by:.a pars 'tlleI sided portion
30, so that, in general outlme, these portions

oi' the  recess tftken;; tooethe1 ale I-shaped
in: cmss section., Th blede 13 is provided
with. & voot 81 having side: .portions 32 and

CL 3 o 33 ﬁttmg respecmvely in the. portions 28 and

29 of the recess 27 and Wlﬂl a-connecting

neck portlon 34 which, fits the neck por t1011_
.80 of the Tecess.
81 is divided or bli'ulcated 80 as to provide
“an. intermediate recess. e‘({endmo from the
5 bottom. of the 1oot 1301L10n well towud the
] top thereof and 1n the- bottom, th1s récess

The - bhde root portlon

1S prowded Wlth 1nchned Walls 35 Whlch are
j;lOll of

sof sald blade groove in order that the, root
s poLtlon 31 may be spread to ﬁlmly enoarre

“the blade holdlng grogve.

In Fig. b, we show. a blade Holding, groove

5"27 and a biade oot portion 81 whlch are
‘similar  to- corresponding  parts shown in

Tig. 4, the. only difference belng in the type
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- type of Wedde means, fol a
- connection each as showlr if

65

- we ,show
B0 ey ime

of - Wedoe means employed. . In this view,

e root port1on

'biad root 20, A

Y blade groove
dige 38, upwardly

..o Fig. 6,

gs. 4
_ In thls wew we show & blade oot portlon

~In this-

he root to ﬁ1mly engage -
. “portion.
In Fig. 7, we show a modlﬁed tyoe of root-

he root portion 31 provided with -
oliate. Tecess. 37 “having walls
, L converge: upwardly and longitudi-
knally of _the blade to recelve a. Wedoe; 38.

4 r to f ,
: .and 0. ‘lSSlSt 1n sprea 1n<r the blade ‘oot
~ portion, . ,

1;638 648

a complement‘tl recess 41 for ‘the receptlonf'

of. the elements. 42 and 43 of a. .compound
wedge. of a.type well-known in the art. In
this; form of our 1nveat10n, the. bhde root
portion is spread in order to ﬁrmly engage

the-blade-root 27 by relative chsplacen*ent'

of .one wedge portlon 42 with respect to.the

sulting in an increase in the effective width

of the wedge constriction and. consequent -

'()

other portlon 43.° Such displacement ve- s

St

spleadmg of the fums of the bifurcated toot .

copnectlon Wthh emplovs a wedge construc-

tion somewhat like that already descrlbed
2. In this view, .

in *connection «with Fig.
we show a blade-carrying elemen’c 10, hav-

ing a blade groove 45 whosge walls eonver ge

downweldly and- which - are provided with
setrations- 46.
with a convelgmg root portion 47 having

lateral serrations 48 for engagement, with'

the serrations 46 -of the blade. groove 145

The root portion 47 is divided or- blfmcated :

in- order to provide an intermediate recess
49 -which extends from the bottom of the

oot portion well toward the top thereof:

The recess 49 converges downwardly and a
v\edoe 50 fitg theleln A second wedge. 51
is ananoed above, the Wedoe 50 and; When

it s dnven home it forces the- Wedoe 50-

downwardly in.order to. splead the root

por tion 47 to firmly engage 1t with the smles'

of the blade holdlng 2roove..

- From the apparatis shown and descubed
in-connection with the various modifications
already referred t0, 1t,will he apparent that
we have provided Wedge means cooperative
with a blade root portion which is so divided

The -blade 13 -is :provided
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that the force of the wedge. is distributed -

on. the portioiis of the root “to.avoid concen-
trated stresses-at any place. -In thig way, all
of the-root portion is effective in the same
mannei_contemplated: to hold: the. blade in
place.
bifureated substantlally throughout "its
length it is: poselble to_Secure the requ1s1te

Since each root. portion is divided or - -

110

deﬂectlon of the srms without undue stress- g

ing at'any point. -Also, ‘as ample deflection
may be provided. with our construction; it is -
‘possible to provide -blade. roots which : are
sufficietitly smaller than the blade holding

grooves to. asSuré of easy aseembly, the sub-

sequent- wédging operaticns-being depended:

ge - upon to secure spreading of the root portions - - .
- ih order to firmly- engage the blade: holdmg :
‘groove at a1l holding- “points. :

120

Whilé e have shown Olir- 1nVent1on in sev-

eral founs it will be obvious to those skilled
o in the: Atk that it is not so.limited, but is -
‘susceptible - of vatious -other: chancres and .
difications - Wlthout departlng from the:

- spitit-thereot, and we desire;, theréfore; that
only such 11m1tat10ns shall be placed there—
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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 roob portion with lateral proj ections to fit
the groove and being divided longitudinally
so as to provide an intermediate recess hav-
ing walls inclined longitudinall 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. :

9. 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
ihto the recess longitudinally of the blade to
spread the blade root portion in order that
the latter may firmly engage the blade
groove.

3. Tn 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 Jongitudinally

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. Tn 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 our names this 2nd day of August
1923. :

‘ HENRY R. TROITER.
HENRY F. SCHMIDT.
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