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To eZZ whom et mey concem '

This invention reletes to elastic.

a,gamst movement one teweld the other.

vanes in rows.

only a portion of an ennulus

case may be, in one of such rows, into groups

comprising a plurality of blades or vanes and.
to have these groups, so far as the tie for the___
‘outer end 1Is cencemed mdependent one of |
the other to eecommodate the expansions. |
Whlch occur due to the. (,henges in tempera-

ture.

ing this invention. ] --
- Figure 1 is a 51de view in eleve‘tlen ol fwe
blades or vanes, as the case may be. Fig.

“Hig. 318

4 18
portion of a blade or vane showing counter-

1zed 1n conjunction W1th the modified form

spectively
1llustrated in Figs. 2 and 3.
‘The blades or vanes, W]llch

R ;_ﬁ mpeelﬁee,tlen ef Lebters Patent
| Applmetwn filed March S 1906 Serlel Ne 304 920

A e e e e

N R ," distenee Ifwm theu outer ends
 Be it known that I, JoNaTHAN S GRDDN a |
eltuen of the United States and a resident of
Pittsburg, in the county of Allegheny and
State of Pennsylvema have made a new and
~useful Invention in Ela,stle—ﬂmd Turbines,
of which the following is a specification.

' uid tur- :
bines and more particularly to means for | -
tying the outer ends of the blades thereof |
“together into groups whereby they are held |

and 3.

218 |

‘a plan view 111 cross section ef said bledes--
_ or vanes cutting the axis of the tie.
& ViIeW 1IN Cross Sectlen of two blades or Venes-_
and in this view a modified f01.m of tie is em-
a face view of the upper |

Tigs. 5 and 6 are

ey be se—-ﬁ__.f
cured to their holding elements in any suit-
- able manner, have heles pr eferably circular |
in form, punehed or otherwise made; passing

Patented Aplll 27 1909
Renewed Octeber 12, 1907 - Serial Ne 39%,170.

W’hen 2.8~
sembled in the holding element, the axes of

Between ed]eeent bladee a,nd surleundmﬁ .
the tie element -7 are tubular spacing ele- -
ments 8. These elements are preferably of
| the same metal as the tie element and, as
The object of this invention is to pmduce
efficient tying means for the outer or free
ends of turbine blades or vanes of sunple @ndj
relatively cheap construction.. - e
~ In elastie fluid turbines it is: customa,ly in
nearly all types to arrange the blades and
In some, each of these rows |
20 forms a eomplete enm,.lue while in others,
Where the_‘ 1
row forms a complete ennulus 1t 18 cus-
tomary to arrange the bladesor va,nes ;as the'

shown in Fig. 2, may have their ends cut to

‘conform to the ceneave and convex fecee of
~ The spacers preterably
~{ closely fit over the tie element and after the
‘tie. and spacers are assembled, both the

gthoee portions of the tle lying be-

the blades or vanes.

spacers an
tween adjacent blades or vanes are com-

pressed -or flattened ag’ shown in Kigs. 1, 2
By thus compressing the spacersand
‘tie, the spacers: are held agamet movement
‘and .
which will effectively prevent any movement
|-of - the bledee Or vanes fmm or toward one

ractically form an integral structure

enothel

“As the tie 7 7 fmd epaeels mey be of sma,ll -

external- diameter (very much smaller in

pared to the length of the blade), when com-

plessed uhey offer a minimum- obstruetion to
the passage of the working fluid. |

11t 18 desired, the holes through the bledes
Or.vanes may be countersunk as shown in
‘| Figs. 3 and 4 and the ends of the spacers may
fbe cut in a plane at right angles to their axes.

O

‘these holes in a oiven row: ele in line and
‘through the same a tubular wire or tie ele-
‘ment 7 is passed. . This tie element 7 may be
formed in any suitable manner, of any de-
| sired material a,nd elther Seemed or seemleqs .
'_eS is desired. IR

60

70

80

-;'.fa,et than as shown in the drawings as com-
In order to illustrate this invention |
' sufﬁclently for those skilled in this art to un~ |
derstand the same, in the drawing I have!
shown only a few: of such blades or vanes in -
conjunction with the tymg means embody-i-

80

80

Tt will be undels‘tood that the tie and

- spacers may be of any form in cross section
“and not necessarily circular.
understood that if 1t 1s desired, the same need
not be flattened or cemplessed but

- Having thus described and illustr a;ted my
-__.111vent1011 what 1 claim as new and useful
and des1re to secure by Letters Patent is:

1. In a turbine, a blade or vane holclmcr

f-element blades or vanes extending there-
from end secured thereto, a bmde1 passing
through the outer or free ends of said blades
| or vanes and separate spacing elements sur-
rounding said binder and - leeeted betweeil'
.ed] acent blades or vanes.

2. In a turbine, a blade or vane holdmg-
‘element, ‘blades 01 vanes extending there-

through them from front to beck a clesrred 1 frem and secured thel eto a bmder passmg

-1t will also be

100

105
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thlough the outer or free ends of said blades ] passing through the outer or free ends of said

or vanes, separate spacing elements between

adj ecem blades or vanes, and which between

ed]aeent blades or vanes are distorted.

3. In combination in a turbine, a blade or
vane holding element, blades or vanes com-
prised in a row and seeured thereto, spemnﬂ
pieces located between the outer or free ends
of the blades or vanes of said row and having
faces conforming in contour with the con-

~cave and convex surfaces of the blmes or

vanes and a binding membel passing through
the bladeés or vanes for securing the same
together.

4, In a turbine, a blade or vane ho.
element blades or vanes ehtendmﬂ' t.
from, a binder strip passing threuﬂh the
blades or vanes am{) separate spacing ele-
ments mounted on said binder strip which,
between adjacent blades or vanes, are dis-
torted.

5. In e turbme a bla,de or vane holdmfr

ding
here-

'element blades 01 vanes eatendnm there-

25

a0

| element bledes O Vanes e:atenchno t.

40
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‘strip passing through

said strip and located

from a,nd secured thereto, a tubular binder
strip passing through the blades Or vanes

“and which, between e,d] acent blades or vanes,

18 dlstorted

6. In a turbme a, ble,de Or vane heldmn
element blades or Vanes extemhne there-
from end secured thereto ) 1ubular binder
md blades or vanes,
and sepemte sneelm clements SHIlOUﬂdHlG

said strip e,ndL located between ed]ficent
blades or vanes.

7. In a turbine, a blade or vane ho. din-g

here-
from and secured thereto, a tubular bm(hnfr
strip passing through a,d]ecent blades or
vanes and separate spacing elements mount-
ed on said binding strip ::md which, between
adjacent blades and vanes, are distorted.

8 In a turbine, a bhde or vane holding
element, blades. OT vanes extending there-
from, a 110110W binding strip passing throun*h
the outer or free ends of said blades or vanes
and separate spacing elements surrounding
between acj acent

blades or vanes.

9. In a, turbine, a blade or vane 1101(1111(1
element blades or vanes extending there-
from and secured thereto, a hellow binder
strip passing through the 0ute1 or free ends
of said blades or vanes, separate spacing
elements. between adj; aeent llfldes Or vanes
and which, between adjacent blades or vanes,
are. dlstorted -

10. In a turbine, a blade or vane holdmﬂ
element, blades or vanes extending thele—
from, a binder strip passing through the
011ter ends of sdid blades or vanes and sepa-
rate spacing elements located hetween adja-
cent blades or vanes.

11. In a turbine, a blade or vane holding
element, blades or vanes extending thele-
from and secured thereto, a binder Strip

or vane heldlno* element,

| thmue‘h said bledes or vanes,

blades or vanes and a spacing member se-

eured to sald binder strip.

1 blade
blades or vanes
comprised In a row and secured th ereto,
spacing pieces located between the outer or

12. In combindtion in a turbine,

free ends of the blades or vanes of gaid row

and having faces conforming in contour w ith
the concave and convex surfaces of the
blades or vanes and a binding member pass-
ing through the blades or vanes and said
spacing pieces for securing the same to-
oether.

13. In combumtmn m a turbme, a blade
or vane holding element, blades or mmee S0-
cured thereto, “and a hollow binding strip
passing thmunh the blades or vanes.

14. In Combmahon in a turbine, a blade
or vane holdmﬂ element, hlades or V‘l'ﬂ(‘% 30~
cured thereto, and a hollow binding strip
passing ‘rhlouuh the outer or free ends of said
blades Or' vanes.

15. In a turbine, a blade or vane holdinge
element, blades or vanes secured thereto, Lmd
2 hollow binding strip passing thmunh the
blades or vanes, which, between a(]]..twm
blades or vanes, IS dletmted

16. In eombnmtmn i g turbine, a blade
or vane holding element, blades or vanes se-
cured thereto, and a hellow binding ht]ll’!
passing I;hlounh the outer or free ends of
salid blades or vanes, which, hetween adja-
cent blades or vanes, is distorted.

. In emnbmetmn In a turbine, a blade or
vane holding element, blades or vanes 50-

cured theleto a he]](m binding stTip passing

through said Dlades or vanes, and separate
spacing pieces carried by said strip and lo-
cated between said bla (des or vanes

18. In combination in a 11111)111(} a blade
or vane holding element, blades or vanes se-
cured thereto, a hollow bmdmﬂ* strip passing
through the outel or free emls of said blades
or vanes, and separate spacing pieces carried
by said etnp and which, between adjacent
blades or vanes, are distorted.

19. In combination in a turbine, a Blade or

vane holding element, blades or vanes se-

cured ther eto 2 hollow binding strip passing
through a&ld Blades or vanes, and separate
spacing . pieces carried by said stup and
which, between adjacent blades or wvanes,
are dlstelted -

20. In combinationin a Lmlnm a blade or
vane holding element, hlades or VANCeS SC-
cured thelete, 2 hollow binding strip passing
through said blades or vanes, and separate
spacing pieces mounted on said strip and lo-
cated eetweon adjacent blades or vanes and
secured to said strip b y being distorted.

21. In combination in a Lmbme a blade or
vane holding element, blades or vanes Se-
cured Lhelete A blndmﬂ niember passing
and hollow
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~and a hollow binding
through the bJades Or vanes for securmﬂ‘ the 1
~same together. . .
26, In combmetlon in a tulbme a, blade or
vane holding element, blades or vanes se-
cured thereto a bmdmg member for said

30

30
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49
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locate
10

spacing. pleces meunted on eald member

spacing pieces mounted on said member and
between adjacent blades or vanes:

23. In a turbine, a blade or vane holclme*'._
- element, blades or vanes secured thereto, end-_ :-
~hollow spacing pleces loeated between &d]&—-ﬁ

cent blades or vanes.

24. In combination i ina turbme a blade or.
vane holdmﬂ' element, blades or vanes se-
cured thereto and sepelate spacing pieces
located between the outel or. ere ends of ad-

jacent blades or vanes."

25. In combination i in a turbme a ble,de ori'

vane holding element, blades or ‘vanes com-

pr1sed i a row and secured thereto, spacing

pieces located between the outer or free ends
of the blades or vanes of said row and he,vmc"

faces conforming in contour with the concave

and convex surfaces of- the blades Or vanes

plades or Venes, and separate spacing pieces

for said blades or vanes, movable along sald
- member and secured thereto by bemg dlS-

torted.

27. In combmetlon in a Lurbme a, blade or
vane holding element, blades or vanes se-
~cured thereto, a bmdmg member for said

blades or Vanes and separate spacing pieces
secured to said member and loceted between;

edjecent blades or vanes.
28.

vane holding element, blades or vanes se-
cured thereto, and a hellow bmdmg member

secured to sald blades or vanes, which, be-
tween adjacent blades or vanes, is dlstorted

29. In combmatmn 1N 4, turbme a blade or
element; blades or vanes se-
- cured thereto, and a hollow binding member |
secured to tﬂe outel or free ends of sald'.:f
blades or vanes, which, between ad;acentf;
blades or Va,nes 18 dlstorted |
- 30. In cmnbmatwnmetmbme a,blade or
vane holding element, blades or vanes se-
cured thereto, and a ol llow binding member;.
secured to the oute1 or [ree ends of seld-z .

vane holding

blades or vanes.

31, In combmatmn in a bla,de or vane _'
~ holding element, blades or vanes secured |

thereto, a hollow bmdmg member secured to
said blades or vanes, and separate spacing

pleces mounted on sald member end loceted:

between adjacent b]edes O Vvanes.:

_ 32. In combma,tmn n a bla,de 01‘ ' Vene
65 holdmg elen ent blades or Venes secu:ted.

~33. In combination in a turbine, a blade or

vane holding element, blades or vanes, se-
‘cured thereto, and a tu bular binding 111embe1 .
| passing thr 0u0'h the outer or free ends of said

| blades or vanes.

34. In combination in a tu1 bine, bledes or
vanes comprised in a FOW, & bmdmg member
'pessmg through said. bledes Or vamnes, SpPac-
1ng. pieces, hevmg faces conforming in con-
‘tour to the convex and concave faces of the
‘blades or vanes, located between the outer or
free ends of the bladee or vanes and mounted :
| on said binding member. - |
35, In combination in a turbine, blacles or
"vanes comprised in a row, a bmdmg member

passing through said blades Or vanes, spacing

Ppieces, having faces conforming in contour to
| the convex and concave faces of the blades or
| vanes, located between the outer or free ends
of the blades or vanes and secured to said
i bmdmg member.,

member pessmﬂ“_ -

36. In combination in ) turbme blades or
vanes comprised in a row, a bmdmg member

| passing through said blades or vanes, spacing
~pieces, having faces conforming in contour
to the convex and concave
blades or vanes, located between the outer
| or free ends of the blades or vanes and se-

-cured to said bmdmg member by bemg dis-
| :tOI‘ted o

aces of the

37. In combmetlon 111 a turbme blades or

-fvenes comprised in a row, a bmdmg member
‘passing through the bledes or vanes, tubular
spacing pieces ha,vmg ends conforming in
contour to the convex and concave faces of
the blades or vanes and located between the

| | | -outer or free ends of the blades or vanes.
In combination in a turbme a blede 01- L

38, In combination in a turbine, blades or

vanes comprised in a row, a bmdmcr member .
passing through the blades or vanes, tubular
spacing pieces having ends eonformmg n
‘contour to the convex and concave faces of
‘the blades or vanes, a,nd secured to said
binding member.

- 39. Tn cmnbma,tlon in a turbme blades or
vanes comprised in a row, a bmdmg member

~passing through the blades or vanes, tubular
| spacing pieces having ends conformmg '
“contour to the convex and concave faces of
the blades or vanes, end mouﬂted on sald _
__-bmdmg member. |

40. In Gombmetwn in a turbme bledes or
| vanes. comprised in a row, a bmdmg member
passing through the blades or vanes, tubular
spacing pieces having ends conformmg

contour to the convex and concave faces of

mg‘ member by being distorted.

41, In comblnetlon with a blade or vane

holdmg element, an annular row of blades se-

cured thereto, eech of which hes a hole near

o

T theleto a hol]ow bmdlng membel secured to
which, between ed]acent bla,des or Venes are

' dlstorted e -

22, In (,ombma,tlon ina tm bme e blede or
vane holding element, blades or vanes se- |
cured thereto, s bmdme ‘member passing |
threugh smd bledes or vanes, and hollow

| said bla,des or vanes, and hollow spacing
| pieces mounted on said member and located
between adjacent blades or vanes. '
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~the holes in said blades, and a binder wire |

- .

the outer or free end, spacing pieces lying

between adjacent blades formed to conform
to the surfaces of said blades and provided

with holes extending therethrough which

aline to the holes 1n said blades and binder
means extending through the holes mn said

‘blades and spacing pieces for securing the

saine together. _

42. In combination with a blade or vane
holding element, an annular row of blades se-
cured thereto, each of which has a hole near
the outer or free end; spacing pieces lying be-

tween adjacent blades formed to contorm to

the surfaces of said blades and provided with
holes extending therethrough which alme to

extending through the holes in said blades

P * 919,853

and spacing pieces for securing the same

together. _

43. In combination with a plurality ol
blades or vanes comprised in an annular row,
a binding member for the blades or vanes and
spacing pieces conforming in contour to the
surfaces of the blades or vanes located be-
tween adjacent blades or vanes and secured
to sald binding member.

In testimony whereof, I have hereunto
subscribed my name this 5th day of Mareh,
1906.

| _ JNO. S. GREEN.
Witnesses:

CrarLEs W. MCGHEE,
I W. McCALLISTER.
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