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- Po all whom it may concerm: oy
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 Situated between the wheel-buckets are sta--

5

- 20

~ things being equal, the g _
- My invention has for its object to decrease .
- the leakage at the clearances, and to accom-
plish this'I provide a means whereby a high
resistance or opposition is offered to theleak-
~ age or escape of motive fluid. - - L
employed on. the}

30
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" _cover, the surface friction opposing the escape
~ of steam is very small. -

50.

MEANS FOR DECREASING LEAKAGE IN TURBINES.

- No. 841,253;._ |

" Be it known that I, O

citizen of the United States, residing at Schen-
ectady, in the county of Schenectady, State
of New York, have invented certain new and
useful Improvements in Means for Decreas-
ing the Leakage in Elastic-Fluid Turbines; of
hich the following is a specification.

© - In elastic+fluid turbines it 1s customary to.

provide a cover for the
wheel-buckets in order to

fluid to the passages between the buckets..

tionary or intermediate buckets, which re- |
ceive the motive fluid from one set of wheel- |
" buckets and discharge 1t at the proper angle |
against a second set of wheel-buckets. Mani- |

| festly there must be & clearance more or less.
-great between the relatively moving buck-
ets, aid through this clearance considerable

steam or other motive.

 ‘amount of this leakage is also governed by
"~ the difference in .pressure between the col- |
umn of steam actually performing work and
that in the surrounding casing or shell. The |
‘greater ‘the difference in pressure, other

The covers ordinarily
wheel-buckets are very

‘hickriess from one-eighth to three-sixteenths |

of an inch. Owing to the thinness of - the,

| : Spec‘iﬁcla.tion of Il‘etters Pa'.té'nt.' |
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outer ends of the
confine the motive

F

fluid leaks.  The |

reater the leakage.

“thir,  varying . in

-

" In carrying out my inv ention I pmﬁdé the

40 bucket-¢overs with thickened edges, prefer-

-ably taking ‘the form

flanges formed -integral therewith. The ex-

of circumferential

tended surfaces of the thickened edge of the

cover and the support for theé intermediates | & l
offer a considerably higher resistance to the | the buckets measured in an axial plane, so as
‘escape.of motive fluid than does the normal
passage between the buckets. - The opposi-

Ll

tion or resistance to leakage is not so great, |
--however; as to prevent the water of conden-
safion and expansion from being dischar ed

under centrifugal force.
the flaiige or flanges proje
“varies with the character
‘bine.:. R

The amount that
ct beyond the cover |
and size of the tur--

+
n

' e

to be novel and my invention attentlon. 1s

Péﬁented' Jan, 1 5, 1 9__,07.‘

For a{fullér eﬂnsid:eration of ﬁ.‘rhat I be.lieva_,.i 5. 5

“called to the description and _cl.é,ims_ append-

ed thereto. '

illustrate one embodiment of my invention,
Figure 1 is a partial axial section of a tur-

bine. Fig. 2 is a sectional view of a wheel,

- In ‘the accompanying drawings, which -

6o

taken.on the line 2 2 of Fig. 1. Fig. 31s’an

axial section of a part of a bucket-wheel.
Fig. 4 shows the bucket-cover and mterme-
diate support grooved to further prevent

sectional bucket-cover. - o
1 represents the turbine casing or shell,

and secured thereto is an adjustable nozzle 2,

‘panding type, as 1S desired. - In the particu-
ar lustration it is intended to convert the

| .gressure of the elastic fluid into velocity and

oliver it in the form of a jet to the buckets;

which may be of the expanding or non-ex-

6

leakage, and Fig, 5 is a-development of the

70
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‘but my invention is not limited thereto.- The:.
nozzle is secured in place by bolts 3 and isad-

justable toward and away from the wheel in .
| a plane parallel to its axis. The side of the

casing or shell is provided with an opening

80

through which projects the segmental sup-
port for. the intermediate buckets. Thesup~

port 1S pI'OVlde*Wlth .- & ﬂange 4 Gf 'SO me wha,t
oreater. area than. the Olfening which 1s se-
I':t’

cured to the outside of

e casing by bolts 5.

‘Between the“bodies of the bolts and the

diates can be adjusted in'an axial plane for
the purpose of changing the’ clearances be-

tween them and the wheel-buckets. - The in-

flange is a small space, so that the interme-

termediate buckets 6 may be of any suitable

Shape and form and are secured to their sup-
“port in any ordinary manner. The interme-
Histe buckets are provided with covers 7,
which are slightly wider than the buckets

theiselves measured in an axial plane. ' The
. Eorﬁqn* 8 of the support adjacent to the wheel
bucket-cover is also somewhat wider than

to reduce the leakage and prevent the sharp-

35
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ened edges of the buckets from rubbing. The

wheel-buckets 9 are each provided with a

“shank 10, formed integral therewith at the

tend from oné side to the other of the saic

ots are retained-in-place by pins 12, which ex~

1 inner end, and these shanks are fitted into a
| circurnferential groove formeéd in projections
‘on the periphery of the wheel 11. - The buck-

10§
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projection or Taised’ ‘portion formed on the

wheel-periphery.  The pins bemng semewha,t_.
shorter than the distance between the projec-
tions can readily ‘be slippéd into place and
‘the ends peened over afterward *The sides.
of the projcetion are:in closc proximity to
the cover 7 of the intermediate buckets, so

as to reduce the circumferential or CTOSs
The buckets may bo

leakage at this.point.
formed by drop—forimg or casting, as de-
sired, and each -bucket 18

'cover 13, sometimes ealled’

~ balHing stnp " which cover hastwo th ickened

edges formed’ integral therewith, which in the 1
present illustration take the form of circum-
ferential flanges 14, In "cross-section the
~ cover has the shage of a channel-beam.- The
“clearance, measured in an. axial plane, be-

~ tween the thickened edges or flanges 14 of

the bucket-cover and the stationary parts,
such as the nozzle and the portion 8 of the mn-
termediate support, is made as small as possi-

" ble consistent with good operation. Through
~ this clearance the water- due to .expansion

25

. owing to the fact that the flange presents an
extended surface to: the stationary part,and
the frictional resistance offered -to the out-
“ward passage of steam at this point is consid-
“erably greater than the resistance offered. to
the passage of. steam through the normal or
working passages between the buckets.
other words, two paths are provided for the
- steam.or other elastic fluid, one of low resist- |

ance and the other. of relatwely high resist-
ance, and owing to the fact that the jet is

30
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- entml clearance.

55
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and condensation can be dlscharged but the
resistance or opposition to the passage of elas- |

tic motive fluid at this point 1s high. Thisis

In

travehng at high velocity due. to the nozzle

only a very small amount of steam will be
permitted to escape through the, circumfer-
"The water due to expan-
sion and condensation also has a tendency to |
decrease the leakage by wetting -the adjacent.
surfaces of the moving and stationary parts.
As the intermediate buckets usually extend.
around only a small portion of the wheel, the

brake attion due to the water ecan be disre-

~garded.  Under ordinary conditions of oper-
50

taking place, at least to'any substantial de-
gree.

varies Wrth different turbmes

shani 10 on each bucket is tapered and en-
LORET w1th similar shanks on ad;acent buck-

S R

yrovided with a
a ‘“‘fittine and

‘The ﬂange 14 has .considerable depth
- measured-in a radial plane, and this depth
As a general
' proposition it may be stated that the greater |
the difference in pressure bstween the fluid
- stream and fluid or steam within the shell or

Ing means.
_ between- the. segmental supports is'shown in
“dotted lines.
tenons 17, formed integral therewith, which
register with openings formed in the cover 13,
-sometlmes called a ‘fitting and ba,fﬂmg
The cover is preferably made.in sec-
i fions and is pmmded with thickened edges or
flanges 14, as before. -

_veloped on a flat plane.

i
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‘In thls

‘wherein the

| ets and that the cover 13 of ea,ch bucket 1S

also slightly tapered and engages with the
‘cover-sections of adjacent buckets.
‘manner the 'steam or other motive fluid 1s
confined to the working passages 15.-
~ Referring to Fig. 3,1 have shown a shght'
-_madlﬁcatmn of the mventmn

70

wheel-buckets 9 are formed mtecrra,l with seg-

mental supports 16, which in tllI‘Il are se-
cured to the wheel b bolts or other attach-

o this ﬁgure the Ime of division

‘The buckets are provided with

2y

strip.

The tenons are riveted
over to secure the cover-sections in place.

75

So

In a construction of this kind it is desirable to -
| have the cover-sections embrace a number of
‘the buckets, because it- 51mp11ﬁes the ma—_ '

‘chine~work.

The. mtermedlate buckets used Wlfuh the. ©

dlﬂerent structures should be of a -smtable

go -

form, capable of receiving the motive fluid

from one row of wheel-buckets and changing
its direction and discharging it against the

second row of wheel-buckets at the proper
angle. The buckets may

stream.

- In Fw 4 the Wheel--caver &nd support for

in addition to.
ch&ngmg the direction of the stream also act
to impart a certam amount of veloclty to the

95
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the mtermedmte buckets are shown on a: -

and - both-

somewhat - enlarged scale,
"As the elastic: motwe fluid. tends to.

Fig. 5 shows a sectlonal bucket—cover de-
Each section is pro-
vided with flanges 14 at the edges, which are

made stiff enough to prevent them from rub-
bing on the stationary: pa,rts when subjected -
“to fluid-pressure.

Tated at 19 to receive Lhe bucket:tenons, and
ation, however, the clearance would be'great |

enough to. preveﬂt this. brake - action from

The sections. are perfo-

the adjacent: ends of the sections are pro-

“The baffling of the mOtwe fluid may take

tion with the mtermedlate bucket—su(fports =
8, or the edges of the flanges on sai

stri

m&y be utilized for the purpose, the struc-—

| ture being the same in either casé ' The said
strip can scrve-as § baffling means on both

the side and edge at the same tlme, as shown
in the upper rig t—-h&nd corner of Flg 1

are
‘grooved circumferentialily a,t 18 to further

_prevent or reduce the: lea,ka, oe at the clear- .
arice.
escape 1t crea,tes whlrls or eddles in the -
grooves,

195

110

T15

‘vided Wlth notches 20, which when the ends”
‘are united form a perfomtlon stmilar to 19.
The cover or fitting or bﬁ,ﬂimg strip can with
“advantage be. made out of * channel” Stock
“and preferably of steel.

120

‘place at the side flanges of the ﬁttmg and

-E&fﬁmg strip or cover 13, as'shown in connec- = -
casing the greater will be the depth of ‘the |

flange because the tendency for the steam to
 -escape. at ihis pomt 18 correspondmgly in-
creased,

Referring to Flg 2, it Wlll be seen that the-

123

130
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- The baffler disclosed herein possesses im- | motive fluid, wheel-buckets situated in front

portant advantages over prior arrangements.
in the way of better bafiling effects and in the

way of greéatly-decreased cost of manufac-
5. ture. It 1s also well adapted to meet the con-
dition of accidental rubbing of thé parts.

~ Aside from functioning as a baflier the said

LY

bafile-strip or cover serves to -secure .the

outer ends of the buckets and form a part of |

‘1o the passage for the motive fluid. . By mak-

ing the strips out of solid stock with flanges

at right angles thereto it is a simple and inex-

pensive matter to turn or finish the face or
faces' to the required dimensions. More-

15 over, such a construction renders it possible
~ to utilize workmen of ordinary skill. -

It has ‘been .proposed heretofore to use
- laminated baflling devices for'the free ends of

turbine-buckets, and in some instances the |
20 edges of the sald devices have been splayed.

This construction was an objectionable one
for various reasons, chief among which was

. the difficulty experienced in turning them to-

a true surface. The thinness of the stock

25 and the fact that the structure was lami- |
‘nated with the edges separated in an‘inclined -
plane made 1t necessary to tool it very slowly

in order to prevent tearing or springing of
the metal, and therefore _requi:metzzlp Teat care

3o and skill. With the structure. illustrated
~ this objection is overcome, and the parts can
be made sufficiently robust for all practical

- purposes. o - S
4 In accordance with the provisions of the
35 patent statutes I have described the prin-
~ ciple of operation of mny invention, together
with the apparatus which I now consider to
represent the best embodiment thereof; but

- I desire to have it understood that the.appa-

40 ratus shown is only illustrative and that the -

. invention can be carried out in other ways. -

- What I claim as new, and desire to secure |

by Letters Patent of the United States, is—

- 1. In an elastic-fluid turbine, the ¢ombi-

45. nation of a casing, a means for discharging
- motive fluid, a wheel, segmental supports
-mounted on the wheel having integrally-

formed buckets, a cover for the buckets com-

- posed of a single layer having a thin central
50 portion and circumierential flanges at-the

edges, intermediate buckets, and supports

-+ therefor which are situated in line with the
flanges and in close proximity thereto.

- 2. In an elastic-fluid turbine, the combi-

55 natlon of a casing, a nozzle, mtermediate

buckets, a support therefor, a wheel having

buckets, a row of buckets between the nozzle

and the mtermediates, and a cover for the

il -

of the nozzle, covers for the wheel-buckets
having outwardly-éxtending flanges formed

thereon, mtermeaiate buckets situated be-

tween the wheel-buckets, a support therefor

70

which is situated in line with the cover-
flanges, and means for adjusting the support.

toward or away trom the cover-flanges.
4. In an elastic-fluid turbine, the combi-
nation of a casing, a nozzle mounted thereon
and adjustable in a plane parallel with the
wheel-axis, & bucket-wheel, covers for the
buckets having = circumferential flanges

formed integral therewith, intermediate buck-

ets, a support therefor situated in line with

| the flanges, and means for adjusting the sup-

75
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port toward or away from the cover-flanges. -

5. In an elastic-fluid turbine, the combi-

nation of a plurality of wheel-buckets, a -

cover therefor, circumferential flanges at
each side of the cover, intermediate-buckets,

a ‘support therefor, and a grcove opening
into the clearance-space between the wheel
and intermediate buckets for decreasing the
leakage. . . | o
- 6. In an elastic-fluid turbine, the combi-

‘nation of a wheel or support having a plu-

rality of grooved projections formed on the
periphery, a plurality of buckets, each hav-
ing a shank that enters the groove, a retain-

ing means for each bucket which pass

.9-6.

95

through a projection and the shank, covers '

| for each row of buckets, and a row of inter-
mediate buckets located between each two

rows of wheel-buckets.

7. A bucket element for an elastic~-fluid

turbine comprising a wheel or support with a
plurality of buckets attached thereto, and a

100

jointed cover for the buckets comprising a

single layer,-each section of the cover having

a portion which forms a part of the working
passage, and Integral side portions extending

at right angles or substantially at rigcht an-

gles thereto for decreasing the leakage. =
8. In an elastic-fluid .turbine, the combi-

by the fluid and are formed integral with
their support, a number of tenons each
formed integral with a biucket, and a cover

planes parallel or substantially parallel with

| the edges of the buckets.

9. In a turbine, the combination, with its

drum and casing, of a number -of turbine-

blades and a fitting and baflling strip of chan-
nel shape in cross-section, one portion of

wheel-buckets having & thin central portion | which is attached to.the free ends of the
60 and circumferential flanges which. project | blades and the other portion of which ex-
beyond: the central portion and revolve in | tends at right angles to the turbine-axis.

close proximity to.the nozzle and.the inter- |

‘mediate support.

65 nation of a casing, a nozzle for discharging

3. In an elastic-fluid turbine, the combi-

10. In a turbine, the combination, with its

drum and cylindrical casing, of a number of

turbine-blades and a fitting and baffling strip

105

- . "T10O
nation of a casing, a means for discharging
motive fluid, buckets which are acted upon

II'#

tor the buckets which is held in place by the
tenons, and has integral flanges. occupying -

120

125

made of a single thickness of stock of channel 130



shape in cross—sectlon the middle portion of
which extends longltudmally and is attached

" to the free ends of the blades, and the other

10

I3

20

25

portions of which extend away from the
blades-and presents their edges to the inclos-

mg cylindrical casing.

11. In a turbine, the combination, with its |
drum and casing, of a number of turbine-
blades and a fitting and baffling strip madeé of
a single thickness of stock of angular cross-

section, one portion of which is perforated to
receive the blade ends and attached to the
free ends of the blades by riveting over the
blade ends which project through the perfo-
rations, and the other portion of Whlch ex-
tends away from the blades transversely of
the turbine-axis. ,

12. In a turbine, the combmatlon, v1th its
drum and casing, of a number of turbine-

blades and a fitting and baffling strip divided

into ‘segmental lengths and made of a single
thickness of stock of channel shape in cross-

“section, the middle portion of each segment |

being perfora,ted and the ends notched to re-
celve the bla,de ends, the said ﬁttmg and baf-

ing and extending transversely of t
‘bine-axis, as set forth. '

841,253

fling strip bemg attached to the free ends of: |

the bla,{ies by riveting over the blade ends

which project through the perforations, and -

the other portions of which extend trans-

versely away from the blades tr a,nsversely of

. the turbine-axis.

30

13. Ina turbme the combmatlon Wlth 1ts

drum and casing, of & number of radial tur-
bine-blades, and a channel-shaped fitting and

baffling strlp attached to the free ends of the

blades and extending at right angles to the
turbine-axis, as set forth. .
14. In a tur bine, the combmatmn Wlth its

35

drum and ca,smg of & number of radla,l tur-

bine-blades, and a fitting and baffling strip

made of a single thlcknesq of stock a,nd at-

rivet-
e tur--

tached to the iree ends of the blades b

40

In witness whereof I have hereunto set My 45

| hand this 28th day of April, 1903.

| | OSOAR JUNGGREN
Wltnesses |
. ArLex. F. MAGDONALD

HELEN ORFORD
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