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To a,ZZ wi&om it nuby cmwern

< Beit Lnown that I RICHAR’D H. Gorps-
- BOROUGH, a citizen of the United States, re-

mdmg at’ YVashmtrtonj in. the District of Co-

5 lumbia, have invented certain new and use-

ful Improvements in Turbines, of which the
following is a specification. '

My mventlolr relates to turbines; and it

consmts i the con«:tructlons ﬂombmatlons

10-and arrano'emeﬂts herem deacrlbed qnd
claimed.

An object of my mventmn is to provide a

simple and inexpensive means for accurately

adjusting the several vanes of an annular se-

15 ries and. f()r securely clamping sald series 111
posltmn

A turther object of my mnvention is to pro-
vlde an. improved means for assembling and

d.a,mpmcr an.annular series of turbme—vmleg”
20 whereby the several vanes of the series can.

be expediently adjusted in their proper rela-

- tive positions by any ordinary mechanic. -
-1 A further object of my invention is to pro-
: mde improved meais for assembling and se-

25 curing annular series of vanes in turbmes by

‘which a large part of the expensive ma-
chmmcr necessary 1 existing constructions
18 obvmt ed and which can be convenient Iy

set up by any mechanic without the necessity
30 of sending. a skilled tl,.rbme man irrom the

shops. o |

Referrmt‘r to the acwmpanynw drawings,
forming a part of this application, and
which similar. reference-numerals indicate

35 correspondmﬂ parts 1 the several views

Figure 1. is & detail longitudinal sect ional
view throucrh the upper half of a turbine-ro-
tor provi ded wit h one embediment of my in-
vention.

with a- poriten of an:annular series of
and their securing:ring in position. Fig. 3 is
“a detail perspective, wiew clearly illustrating
~ the manner of connecting the annular series
45 of vanes toone of f.,ltesalmuldr members of the
| turbili'éi~rol{.ir Fig: 4 iisia view similar to
Fig. 2 111115‘*‘1&1111(1 a - 1110{;1{1011 cons;.ruc’ 101 ;
and Flcr 51s a detall per&pemwe view ah(m—
ang the manrier of conneciiing the vanes 1o
zo one of the annu]m nwnﬂ)en of the rotor in
the construction illustrated in Fig. 4.
Referritie especially to Figs. 1, 2, and 3 of
the drawmm 1 mdlcat es a turbme—-shaft car-

-Fig. 2 is an elevation, on a smaller
40 secale, showum a-face of orie of the rotor-aisks |

anns

] rymg axially-arranged rotor members con-

sisting of two disks 2 and annularmembers 3

bers are provided with recesses 4 for recewmg
seeuring-rings 5 and with: aperture% 6,5 ex-
1911d111g fmm the bottoms of said recesses for

| sard rings.
tending entlreb through the annular mem-
bers 3 but obviously such consiruction 1s
| not es&,emml although it constitutes a.con-
venient construction for machining said ap-
ertures. 'The two rings of each pair are pro-
vided with series of registering recesses 8 for

terposed hetween the -front faces thereof.
The recesses are formed of a contour corre-

spondging to transverse sections of the vanes,
and thereby act to securely lock the inserted

These recesses are formed in the rings by a
simple and inexpensive method claimed in an

‘this application, and they obviate the tedious

necessary 1 Previous conslrucuons
- As shown especially in Fig. 3, gaskets 15,

ergblv positioned in the several recesses 8 for
avolding unecqual clamping-pressure on the

machining of the parts. _
| kets 15 extend over only the wider portions

narrow ends of said recesses free, thereb

portions of the vanes and eliminating any

tendency to crush or. distort the thin edcres
thereof.

surfaces. thereof

for formbh dl awing sald

meinbers 3 TINgs 5, aml This con-

stitutes a very
means for secirely clamping the 'several

vanes 9.

sure between the rings and vanes of the sev-
. eral annular series. L

The opposed radial walls of the rotor mem—’

recerving studs 7, formed on the rear faces of;
The apertures 6 are shown ex-

vanes agamst any poamblhty of shifting.

application filed by me simultaneously with

and expensive machining and assemblmﬂj

of the bottoms of the recesses, leaving the

limiting the clamping-pressure to the thlcker‘

wnvement and - eflicient

55
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recelving the ensis of the several vanes 9, m-

79

80
‘of copper or other suitable materla,l are pref—. :

several vanes of the series through imperfect
Fur ther the gas-

Q0

A spacing and deﬂectmo' member 10 is -
‘shown positioned between the disks 2, Wlth__
gaskets 11 mterposed between the abutting
‘A series. of bolts 12, ex-
| tending through the disks 2 2 provides means .
disks toa'ether
thereby providing a common means for_ |
clamping said disks together with the rotor

95. .

100 .

parts and tends to produce a uniform pres-
105
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1ﬁe 4 and 5 illustrate a modlﬁcatlon 1n |
which the rotor members are provided with
‘ciréular apertures 13 and the securing-rings 5
‘with cylindrical - studs 14 for engagement

‘therewith. ‘This is a very advantegeous con-
-struction, since it positively locks said Tings
from dlstortlon under the action of : entrlfu—._
very con- |
[ rﬂl.htyl of e}?ally‘-arrenged rotor meml]:)lers &
Pplurality of vanes; rings enga the™o -
‘posed radial walls- of sa,lgd me%:ﬂ%;'lsg and. Pﬂ -
. vided with series of recesses cortesponding
in’ ¢ontour to transverse sections of sai
| vanés, a gasket.positioned in each-of said re~
cesses end constructed to extend over a por-

gal force, and it is-capable of being

'.‘Vemently and cheaply machined.

" Having thus described my invention, whet

T elaim as new, and desn'e t0 secure by Let--_
ters Patent, is— -
- 1. Ina turbme the. combmetlon of a plu—__

i'ellty of amelly—errenged rotor members, &
plurality of wvanes,

 vided with series of recesses corresPOHd

20

~..1n contour to transverse sections of said
" vanes, and a common means for securely,_;
| cla,mpmg together said rotor membérs, rmgs

. and vanes, substantially as described. -

25

30

R ,ra.hty of . emelly—errenge,d rotor members pro- |
-+ wvided with apertures in their opposed radial
walls, a. plurality . of vanes, rings
- with series of recesses corresponding in con- |

35. tour to tra,nsverse sections of said vanes and

2.-In a. turblne the combination of a plu—_
' ra,hty of emelly—errenged rotor members pro-
vided with apertures in their opposed. radial |
‘walls, a plurality of vanes, and rin
~with' series of reeesses.corresponding in con- |
tour to transverse sections: |
~with studs engaging said .apertures in the |

-Said vanes and |

rotor members, substantially.as described:
3. In a: turbme the combination of & plu—

~.with'studs engaging said apertures in thé ro-

- tor members, and a common means for se- |
- curely elem_pmg together said rotor mem- |
. bers, rmge and vanes, Substentlelly as de—

. 40

scnbed

vided with series of Tecesses corresponding in

' eontour to transverse sections of said vanes,

- and yielding seats positioned in said recesses-
for engagement by the ends of’ seld vanee _

55
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substantially as descrlbed

5. In.a turbme the cembmatmn of a plu-.-
.rehty cﬂ’ a.mally—errenged rotor members |
plurslity of vanes; rings engaging the op- |
-posed radial walls of said members and pro- |
- vided with series of recesses corresponding in-
cantour.to transverse secitons of said;vanes,
: yleldlng seats. pomtm ned in said recesses _for
.:engagement; by the ends of said vares,.and-a |
commoft:means for securely. clamping to- I
i:gether.said rotor mu mbers, rmge end vane‘s |

Bul; tantlel’ R described.

=6, In & tucbioe, the eomblnatmn of a plu-"i
rehty of exml} v e,l ranged rotor members pro-|
‘vided with. a,perturee in their opposed ra.dml_

~with-series of recesses corrés f, nd
. tour to trensverse 3eet10ns 0
- with studs engaging said’ apertures in the
-rotor menabers; and yielding:
‘in_said recesses for engagement by ‘the ends
-'..of said vanes, substentlaﬁ

3 .engaging ' the op--
posed radial walls of sald members and por-.
-{ mon means for.securely clam

| said- rotor members, Imge an

s provided

prowded'

"~ .4. In a turbine, the combination of a plu- |
| .rehty of exmlly—erranged rotor members 8

plurality .of vanes, rings .engaging the op-
- posed rzdlel fWa,lls of sald- members ‘and pro-

- 840,310

Ings. prowded
g in con-
‘said. va,nee and

walls, a plurahty of vanee

seats positioned -

y as described.

65
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*7. In s turbine, the combination .of & plu-a

tion only of the bottom thereof, and 2 com-

vanes Sl.l
stantlelljr as descnbed

*8. In a turbine, the cembmemon of a plu-
ahty of ama,lly-—erranged rotor membel‘s 8
plurality of vanes, rings engaging -the. op="

Emg teﬂ’ether-

posed radial walls of saxd members and pro-

vided with a.series of recesses cofrespondmg
in ‘contour to transverse sections .of said:
vanes, said recesses extending. to the outer

perlphenes of the respective rings, and:a.
‘common--means for securely: cla.mpmg to- -
v cether ‘said rotor members, Tings and vanes,

subsj;a,ntlally as deseribed. |

9. In a turbine, the eombma.tme .of 8 plu- .

rellty of exmlly—erra,nged rotor membeérs pro-: #5 .

| vided with channels:in their .03 'posed radial -
ng from the

walls-and with apertures exten' 111
bottom: ef said chgnmnels; a. plumhty of vanes,
-and ‘Tin Pesmoned in said ¢hany 1else end
provided with studs: engaging said apertures.

‘and .with series of recesses corresponding in”

-contour to transverse sectlens of smri 7 nﬂs

| substantially as-described.

4-:10. In g turbine, the eombmetmn eif' ) plu-r-
‘ralityof emelly—erranged rotor members pro-'
“vided with channels mtheir o posed;radial
‘walls and with apertures: extengmg frgm the
bettem of said channels, & plurality. ef vanes,.
Tings -positioned ‘in seld channels and pro-
vided with studs.engaging said apertures.and
with series.of recesses correspon

a common means for securely .clgmping to-.
gether said rotor members, rmgs vanes,
substentlally as described.

H- |..'-| - .
LR T .:t"'-\h

"""""

ding in con-.
| tour to tmnsveree sections . of said’ vanes and

IOQ-:'
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- fl."b .
11. ‘In a turbine, the cembmat,lon of a plu- C

rehty of a.mally—armnged rotpr meinberspro- -

“vided with -channels in their opposed:radial
‘walls and with apertures extenglﬂg from the
-bottom, of said chanmnels, a plurality of va.nes,
Tings positioned in said iamlels and -pro--
-vided-with studs: enge,gmg said epertures and -

Izn,:

with series of recesses eerreSpondm 1n-con=

tour to transverse’ sections of said vanes,.
erldmg seats positioned in said. recesgas for
engagement by the ends: of said vanes. and a’

12 5.
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~common means for securely clamping to-

gether sald rotor members, rings and vanes,
substantially as described. s
12, In a turbine, the combination of a plu-

rality of axially-arranged rotor members pro-

vided with annular channels in their opposed
radial walls and circular apertures extending

from the bottoms of said channels, a plural-

1ty of vanes, and rings positioned in ‘said
channels and provided with cylindrical studs

engaging said:apertures and with series of

-Tecesses corresponding-in contour to trans-
-verse sections of sald vanes, substantially as

described. - |
~ In testimony whereof I affix my signature 13
In presence of two witnesses. | o
| RICHARD H. GOLDSPOROUGH.

Witnesses: S |

~ALEX. S. STEUART,
(. AYRES.
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