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~ holding element showin g the arranpgement of |
5 drilled holess Figs. 5,6 and 7 il ustrate modi--|

Areations of my Invention: and, Fies § and
Cbare plan views of the holding  element
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1o all whon it .’_E'J’LQ*L?,!'ff?}?l-CG?%,‘_. e
Be 1t knownr that I, Grorer Wresting-

| /N .I;TEJ,) ST -'

VIS PATENT OFFICE.

. GEORGE WESTINGHOUSE, OF PITTSBURG, PENNSYLVANIA,

- TURBINE BLADE AND VANE.

rulr

953,568. " specification of Letters Patent.  Patented Mar, 29, 1910,

| Application ﬁled_ ' J anﬁary 7, .1'9_0'?_, : Sefiﬁjl | :No._ 351,181.

Hovsy, 4 citizen of the United States, and «

resident of Pittshurg, i the county of Alle-
“gheny  and State of Pennsylvania, have
e aonew and 1-15@1?11’1_--Illv-ention‘i11._'-’_f[‘_[11"-;- |
bine Blades and Vanes, of which the follow- |

ng s a specification.

Fhis invention relates to elastic fluid tur- |
., partictilarly to ‘the blades
and vanes thereof. -
- An object of this invention has been to.

bines and more

provide simple, relatively cheap and eflicient

means for securing the blades and vanes to .
thelr respective holding elements, such as
the rotor and stator of the tarbine. This
and other objects T attain by means of the
construction Hlustrated- in the accompany-. !
g drawings and forming a part of this ap-

plication. =~ e
In the drawings, Figure 1 is a fragmen-

blades for nse in this invention Flg, 3 is a
- perspective view of a turbine blade or vane
with its binder plug in place, as heveinaftor

described: Ifig. *t i a plan view of a blade

shown 1 Figs. 5 and 6 regpectively.

CIn cavrying out this invention, ag 1tus-
trated.in Iigs. 1. 2.4, 6 and &, annular rows |
of holes of the proper size and depth are ! _ -
' . jclent operation, thereby ‘doing away with
axes extend radially of the turbine axis, : ' '
One hole is drilled for cach blade or vane,
5 After the blade strips, which are substan-
tially crescent-shaped in cross section, have
~ heen cut into the desired lengths one endd of
- each blade or vane i swaged or otherwise |

deformed so that the horns of the crescent |
are caused to partially encirele. and more or
Jess firmly grip a metallic binder Block or
calking plug. ~ The deformed ends of “the
bludes or vanes are then inserted within the
‘holes drilled in the respective holding ele-
ments and pressure is applied to the exposed
cends of the calking plugs so that the plugs

drilled into the rotor and stator <o that their

! .
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1 will expand transversely of the s plied prest

sure and canse those portions of the blades
Aying within the holes to firtnly ogrip the =
-walls of the holes. Y Y R

In Fig, 1 of the drawings the right hand

{ blade 4, whicly has the horns-5 of the base

portion defornied to encirele g calking plug
6, has its base end more or less loosely lying .
within a hole 7 drilled in‘the rotor to ve- 65
cetve the same.  As before stated, after the
blades or vanes are inserted in the holes
~drilled for their reception, pressure is ap-
Plied to the exposed ends of ‘the calking
plugs; (preferably by means of a calking 70
tool and hammer) and the plugs are spreaﬁ’
transversely of the holes and the blades =~
‘with their horns are caused to orip the

~walls of .the holes, as illustrated in the left

~hand. blade of ¥ig. 1. Slots or depressions 75
1 8-are ent. or punched in the nmounting mem-
_ ! ber at each side of the drilled holes (5 as - .
tary view 'in longitudinal section of a por- ' )
tiotr of a turbine rotor showing two blades
ol two annular rows seeured to the rotor in-
5 accordance with this invention;: fragments
of two vanes secured in two annitiar rows of
stator vanes ave shown alternating with the
rows of rotor blades; Fig. 2 is « view look-
g toward the outer ends of two turbine

(icated- in Fig. 4. These depressions re-
ceive the portion of the blade edges whieh
“have been distorted by swaging the ends 8¢

of the blades into a ,(_':ylilfldl"léaf form and |

| consequently  permit the Dblade to extend

Tarther into the m ou*nting- element, thereby
minimizing the leakage of motive fluid since
almost the entive face of the blade presented
«to the working fluid 18 of the .correct con- -
tour.  The calking plugs 6, moreover, are
of such lengths that after being distorted by -
the calking pressure they: entirvely fill the
epressions and portions of the drilled holes 90
cnot-occupied by the blades and form a
surface which is even with the surface of
the mounting - element. The depressions 8 o
“are so positioned, relative to each hole-and -
‘to edch other, (hat when the ‘blades and 95 -
vanes are in place in the drilled holes they

L&
Ut

are turned to the corréct angle for an effi- =

the operation of eaging, which consists i

cured ‘1 place. Tl e
~In Figs, 6 and 9 a-modification of my - . .
ventlon 18 shown, the depressions 8 being re-

v-have-been calked or se-

turned in the mounting element. and which,

Aike the: depressions 8. permils {he ‘blades -

Canent so thal only the undistorted portions -

of the Dladeare sub

- .

fion of the working fluid.. T
- In Figs: 5 and- 7, modific ations of my in- e

4 . " .

- turning the blades and vanes to the correct 100 - .
- angle after: the PR

Pplaced by an. annular groove 9, which isg 105

sand.vanes to extend into the. mounting efex ..
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vention are shown in whu*h the holes T ave | hhlde or vane pmvu]ed W]”l '1 n'muntnw-}%',-

drilled or punched in & separate mounting

- strip or foundation ring 10, u]nr-h, aller Hw_
- Dblades are sceared in ]T.u:{‘, 13 mounted in «
slot formed for its lot-vptmn in the wor lun'r'-
clement of the turbine and whic h s H(‘(‘ll[‘{,{l.

in place ln;* p calking strip 11, In Fie, 5
the holes T do not
strip 10 and the blades or vanes, as the case
muay be, nre calked into place by means of
the mllmltr plugs or blocks 6, d1s described
in conncetion with the other nmdiﬁmtlom
In Fig. 7 the holes T extend entirely

through the mounting strip 10 and are. ta-

l}ercd to a larger dl‘ll]](}tE‘l‘ on the mner side |
of the strip; tlmt 15, on the side which con-

tacts . with the inner surface of the slot.
The ends of the blades or vanes are Sw‘lged

tion that the calking plug 6 1s not inclosed

within the eylindrical or swaged portion of |

the blade. The calking pluﬂ's 6 utilized in

(011110@1()11 with this 1110(]1[1(: ation are con- |
ical in shape and are ingerted into the
Jll“‘('l side of the drilled hole 7 aﬂvx the

1f=t*d ends of the blades have been insert-

The

ud 11110 the hole from ilw other side.

Dblades are then secnred in place by driving
Lhe ealking piece home, thereby ‘-,.pre‘uhu”-
the swnnul end of the blade and forcing 1t |
wmto gripping contact with the surface of
The plug 6 may be distorted o
After the blades

the hU]O.
not as deemed desirable
and vanes are secured in phce in their rc-
speetive holding.
calked 1nto grooves or
their m(mptmn in the x\'mlﬂng clements of

the turbine, by means of calking strips 11,

1s before described. The mlhum plugs or
blocks 6 cannot be dislodged _.aiter
mounting strips are secured “into thie slots,

sinee th{'}f are locked into place by the inner

tace of the slot againgt which they abut.

The df,mes‘rslons S at cither side of the |
drilled holes 7 may be utilized in connection
with the separate ]ll(}l!ﬂtltlﬂ‘ stmp% 10, -ns

"h_-
l" '

ilustrated in IFig.

It will be undels ood, oi (,()mse tlmt this

invention may he practiced with blades that

differ m cross section from the Dblades
showny that 1z, the blades may be more
nearly erescent shaped than the  blades

shown, or may be farther from a crescent

shape than the blades shown, and so long as
the base 1s deformed to surround a (*:.-tlla.mfr |
plug. either hefore or after the blades are’

finally assembled in their holding elements,
the structure will fall within tlw 51)11"1t am]
scope of this invention, ' :

Having thus described niy inv entlon w]mt
I claim as new and useful is: - |

‘1. In combination in an elastic ﬁmd tur-

| bme* a blade or vane hﬂldlnﬂ‘ e]_en]ent pro-
65 vided wuh 2 plurahty of bla,de 1*eces&e&, 2

{ extend clear thrmwh the

I which is deformed, without fracturln% the
z

strips 10, the strips are
510’[& formed for

the

portion formed by kugmg one end of ﬂm o |

blade or vane to encircle g m]]mw Nug

swaged end and whith is nﬂnptul to e ox-

_palﬁod tr m.svwwly to secure tho blade or

vane within a recess of ‘:lld mountmg

element.

without fracturing the edges of the blade -

or vane and a ealking p]nﬂ' eneireled by said A

9. A turbine blade or V'me, one end of . 73

edges of said b]arle so as to grip a c mg

' plun' in comblﬂatmn with a calking plug.

3. In combmatwn in a turbine, a b]..r,tde or

 ;.111¢~*- carrying element provided with a eir-

cunuerentmlly extending groove, a mount-

‘g strip provided with a plurahty of holes

! e\tendmﬂ transversely therethrough, blades
in the same way as described in connection |

with the other modifications with the excep-

or v anes swwed at one end to ferm mount—
ing portions,

a calking piece for securing
eich blade into one of said holes by e*{pand e
“ing the mounting portion to grip the walls

nf the holes, and means . for securing smd

‘%trip into said slot.

4. In cmmbumhon in a turbme 1 bladu 01'-

vane carrying clement provided w1th a cir-
cwmnferentially extending slot, a mounting

strip pmvnlul with a plurahty of hpcreq

holes ~extending  therethrough, blades or

vimes swaged at one end to enter said holea -
separate i..-lpt,rud calking pieces for qecurmg .
the mounting portions of each blade ivone
11(1*; :

of said holes, and means for securmg
mmmtmﬂ' ﬂtl*lp into said slot. - -

. In combnmtwn in a-turbine, a bla.de or
vane carrying clement, provided with a slot,

.1'00'

a blade or vane mounting Btrlp located 1n__ -
and e\tuldnw-longltudmal ly .of said slot,

portion of said strip, and blades or vanes,

swaged at one end to form mounting por-

‘a row of holes, extending through the middle |
105

tlons. which extend into said holes and are_-.‘l_a
%ecured therein by means of separate. c*xlkmg'-

-])10(,68 _
6. A bhde mountmrr strlp promdnd with
a tapered blade mountlng hole, a blade or

vane swaged at one end to form a mounting

 portion, and a tapered mounting piece for

securing the mountm portmn 01: S&ld bl&de,'
into said hole, -
- 7. The combmatlon of o blade carrymg |
clenient, n mounting strip provided with a

110

plur 111ty of blade or vane mounting holes

extending therethrough, blades -or vanes.
swaged at one end to fGrm mounting

por-
tmn%, which are located within “said hales

120

‘and separate means for securing each of s'ud R
‘blades or vanes to said mountmw strip. '
| 8. In combination in a turbme 0, blade 01'._. .
vane carrying element provided Wlth 8 clr-
cumferentially extending slot, a -blade or

125

vane mounting strip located "w1th1n and ex-

tending lonfrltudnmlly of said slot, a row of
holes e*{tendmﬁ through the mlddle portion
' of %dld strlp,-md bl‘tdes or vanes,. swaged

130'
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“at one end to form. mouniing porti'()lls,' which

extend into said holes and are expanded

transversely to grip the walls of said holes.
). In combination in a turbine, a blade or

vane carrying element provided with a cir-
culn.‘h}reﬂtmlfr

tending iransversely t'h’erethrmlgm blades or |
vanes deformed, wwithout fracturing  the

cdges of the blades, so as to form niounting
pf)l'tif'}ﬂf"‘_;? o CELH{ng plﬁt‘e fO]‘ SQC]‘[rlng eﬂch.

blade mto one of said holes by expanding
the nicunting portion to grip the walls of |

the holes, i nd means for securing said strip
1uto said slot. - e .

10. In combination in a turbine, a blade or |

vane carrying element provided with a cir-
cumterentially extending slot, a mounting

~trip provided with a plu ality” of tapered |
therethrough, blades or.
vanes swaged at one end, without Tracturing
the edges of the Dlades, to _-'fm_'m"1'n0unti'n'g'--

holes “extendig

portions, separate tapered calking picces for
seeuring  the mounting - portions of each
blade in one of said holes. and ‘means for
securing said mounting sty P into said slot.

1. The combination 1 a turbine engine

ol a carvying element having a groove there-

. a Toundation ring having holes therein,
meaus for holding the ring in the groove,

blades having one end engaging with the

holes 111 the ring, and calking blocks also
engaging i sard holes, -~ .

-

120 In combination with a turbine blade-

ereater width than the thickness of the:

hlades. cistortable means located W’itl]ill"_'sﬂid
holes for securing said blades to said ring

and means for securing said ring within said
oroove, o ST

| : extm}.ding_.'s_l'()_t:_-;- 1l n'l”ounting; '_
strip provided with a plurality of holes ex- |

carrving element having a aroove therein, a-

foundation ring having holes therein of

B

‘blades, me:ins located within cach hole and

-of

-within said holes for ecur;
to said ring and a calking strip located in

said ring and a calking strip for securing

the cross-sectional area of whicl 15 adupted
to be changed for securing said blades to

‘said ring within said groove. o
14, In combination with a turbine blade-
arrying element provided with an under-
cut groove, a foundation ring of less width
than said -groove and having holes therein
| of greater width than the ¢ ickest portion

e
oo

‘the “blades, d-istorta-ble_ ‘means located
securing said blades

'i

said groove alongside of said ring for &e-
curing said ring within said groove. g0
15, In combination with a turbine blade- |
i carrying element having g groove therein,
{ a foundation ring provided with holes, dis-
‘tortable means located within said holes for
‘securing the blades to said ring and means 65
~for securing sa1d ring within said groove.
16, Im' combination with a turb
| car .
| foundation ring having holes therein, means

o _ | irbine blade-
rymmg element provided with a preove, o

located within each hole and the Cross-sec- 70
tional area of which is adapted to be
changed for securing the blades to said ring

and a calking strip for securing said ring

e m e —r—us b e

| carrying: element provided .
-cut groove, a foundation ring of less width
| than said groove and having holes therein,

within said groove.. =~

"

' 17. In combination with a turbine blade- 75

with an under-

distortable means located within said holes

for".Securihg”the:blﬂdes,'t’o said ring and a 80
calking strip -

located"in said- groove along-

| side of said: ring for securing said ring with-

Cinsaid groove. T TR
- In testimony whereof, I have hereunto

- subseribed my
- oo cember, 1906,

- 13. In combination with a turbine blade-| = =
carrying. element provided with a groove, |
~a foundation ring having loles therein of
areater width than the thickness of the

Witnesses: BRI _
- Cuarues W. McGuee,

name this 29th day of De—é_;SSII
GEO. WESTINGHOUSE, .

~ R. P, MoINTyge, -
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