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- ‘wheel'showing the locking or
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Lo all whom it may concern: | N

- Be it known that 1, WartEr KIESER, a citi-
zen of Switzerland, residing at Berlin, Ger-
many, have invented certain new and useful
Improvements in d'urbine-Wheels and Bu ck-
ets, of which the following is & specification.
present invention relates to turbine

and buckets therefor; and has for its

n the accompan,
tion, Figure 1 ‘
' buckets
the same; Fig. 3 is'a plan
view of ‘a part of the wheel
cess for inserting the buckets in the retaining
groove; Fig. 4 is a partial cross-section of a

fl)ace'b ocks.
; . N
a fim 2 hav-

amount of stock and, therefore, the

It is important to keep' the weight down

- a8 much as possible,

. 30,
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40 forms a double
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The angle of di

50

~the top and bo

; articulsarly for high
speeds, so as to reduce ti

upporting the buck-
3, and the portion of

of buckets which are ‘considerably longer

row of intermediate buckets 4, mounted on &
suitable support carried by the casing of the

" In the periphery of the wheel-grooves 5
and 6 of ‘suitable shape, are turnéd to receive
the ‘bases of the buckets.” Hach groove
dovetail in cross-section, and
the base 7 of each bucket 8 1s made to fit
snu ﬁ]y‘- into the

buckets are

secured by tenons 10 formed integral with the

T

the working .
sure -buckets diverge toward the exhaust.

ably the same, or substantially the same at

ttom 'so that the particles of

 the motive fluid can expand equally in both

* directions.” This

55 .

' ITms is much
commonly used arran

-ommonly ement having fthe bot-
tom wall extend paral

el to the 'sh’l t and ob-

I

q ying drawing, which illus-
trates one of the embodiments of my iInven-
1S an axial section of a part of a-
; Flg. 2is a

showing the re-

retaining block,

e centrifugal stiains.
1he rim:is made on two diameters, the por-
‘tion of larger diameter s

- ets adjacent the nozzle _ .

- smaller diameter sipporting the second. TOW

the first-to accommodate the increased | in'‘th el
ve fiuid.’ ween the rows | enlarged to form
1S-& more or less complete

groove.  The free ends of the |
provided with covers 9 which are

vergence of the walls is prefer-

superior to the

‘wheel were of

“in the form

tamning the divergence solely by ilwlining the
cover, since the angle of inclination .o
cover was so-great as to
moving fluid from proper
space or working passage.

y filling the bucket
"With the old con-

1 struction the motive fluid had a tendency to
| shoot" through the
every |
ets. “Another advantage derived from the
‘construction is, |
the longer or low-pressure buckets is not so
great as com(Fa.red to the high-pressure buck- "

_ > space without scting on
art of-the working faces of the buek-

that the external diameter of
be the case if the rim of the

\ , Cfﬂlﬂdl‘lﬂ&l fOI'IIl By dBGTQ&ﬁ—
mg the externa

ets as woul

casing ean
I economy. of con-

be made less, resulting
Where the wheel casing is made

struction,

the low-pressure buckets, less space_ between

the said bucket cover and the casing wall is

required “with my improved construction

1s all on one ‘side, and
drical.

|

and also the space blocks

than where the expansion in the bucket space

| "_‘Owiliag‘to:the shape of the grooves in the
wheel it is n.et':essa,r{; to provide an arrange-
ment whereby the buckets can be inserted

| $his is shown in Fig. 3. At a suitable point
1n ‘the wheel or other support, the groove is
8 recess: 13. The recess .

should be”of such length and breadth that
the base of each bucket will readily enter it,

"_.:'-bethén buckets when such devices are used.
- The buckets are insérted in the recess and

| ‘bases
buckets and riveted over at their outer ends.
Itis to be moted that the walls 11 and 12 of
passage between the high-pres-

] |

‘then’'moved 1nto the groove

. ultimadte:

be _driven into place:

position. After a bucket is located, a space
block is inserted through the recess into the
Eqdﬂv.e,’ and so until the groove is filled. I
ave found it convenient to

and space blocks fit fairly tight in the
groove and. to. force them around to. their
position by a suitable stool, which
enters the groove and engages the base or
block, asthe case may be. ﬁ

The last.few buckets and
by a |
able hand tool. "I may. use one recess for
each groove,

either event .the first bucket: is set -about

midway, and the remainder inserted from

opposite directions.

f-the
revent the rapidly -

diameter of the low-pressure
‘buckets, the'diameter ¢f the wheel casi

'm of an unbroken cylinder, and the
intermediates slipped axially into place over:

the wheel rim .¢ylin-

14 to be located

ither the wheel
| -or the tool may be movable for this purpose.
space .blocks may -
bammer and . suit-

or two or, more as desired. In.

e.ﬁ"-

70

%

to their ultimate .
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~In order to lock the buckets in place and.
also to closé the recess, a special locking |
means’is provided. The side walls 15 of the

- recess are undercut and into. the fecess and

10

locking piece'which I have found to be satis-

1b:

which yield when

20

time expand laterally so as to completely

it will be. found. satisfactory

25

~ observe
--faining

.30

_commnunicating groove is inserted a locking:
‘paece or block 16. This block may be made.

of different materials and in & varity of
ways, the essential feature being that it shall
be capable of being readily inserted in place

and afterwards expande
the adjacent buckets. In Fig. 4 is shown a

factory. "It can,with advantage, be made of

copper, and in its original shape it extends
N s}imrt‘ distance above the top of the. groove
and is cut away at the bottom to form points
- subjected ‘to pressufe.:
- When hammered or otherwise expanded it

will spread at the bottom and at the same

- +fill the recess'and communicating groove and
~ ‘also engage adjacent buckets.. Insome cases

small. = PO

I hkave shown my "imréntigon a8’ applied i_;q .

‘wheel buckets, bt it is obvious that it can

40

be used in connection with stationary or
intermediate buckets as well. . It is to be

understood that in so.far as the bucket-se-
. curing means are concerned, the invention.

~-can_be used in connection with 'machines:
having one row of buckets on a wheel or with
drums having s large number of rows of |

.- buckets thereon, with intermediate buckets
. ‘between. ‘When applied to such & machine

-1t has great-advantage because the locking

" .means 18 Jocated in line with the buckets and

45 does’ not 1

‘ TOLéGt.;Beyoﬂd the_edges. of, the’
buckets. Such being the case, it follows that

- - the supportis not weakened by reason of the

locking means,and further,that the maximum

number of rows of buckets can be mounted

50

- .arrangemient -requires only 8 very sma
-amount of mach?ne work in addition to the

on: & sup{'mrt‘ of minimum length. - In ‘both
the wheel and drum construction ths locki

“bucket-receiving grooves, is simple in con-

113

‘event, of injury to one or more buc

men of average skill maybﬂ'fémploied;- In
row, the locking piece can be drilled out and

- the buckets removed one after the’other,

60, including ‘damaged ones, and new buckets

",J-

~ and the remainder reinserted. In event of

the buckets remote from the locking

“being-damdged, 't’h?'iv- may be cut out; an ad-.
65 ditional recess.made

inserted to take the place of the injured ones,

-

and the new . buckets

“machine i8 out” of service.

to -fill the ‘recess

\ -cross-section
and engage the undercut wall 15 and also:

flat faces.  In Fig. .6 is shown'a space
suitable for use i

1 ou to make the
locking piéce flat on the bottom. - It is to be

5 that the locking piece is.self-re-.
when expanded.and also that At is;
. -only subjected to such centrifugal strains as’
. -areoccastoned by the mass of metal of whichit,
1s.composed, which strains are comparatively

-any other equivalent form.

n

, - 'What I.claim as

-retaining grooves in both
of buckets mounted in ¢ |
blocks between-the buckets, a locking piece -
| it 115
| buckets and blocks, one row of zaid buckets ;_ '
| being mounted on the portion of larger diam- ¢ -

Rol-Te , F “ameter, the workin
struction and of such character that work- |

ets in a
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msérﬁed in thé manner prwidua,ly'dﬁs‘bribed.

This has the great advantage that only the
Injured buckets need be removed, thereby

-decreasing the cost and amourtt- of labor in-
that the

- e blﬂﬂk suitable
for use where the buckets are provided with

volved, and the amount of time

In Fig, § is shown a spac

bases that are substantially rectangular in
or are 'provided with opposed

| _ Elock
with buckets having

bases”
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that aré-curved front and back in accordance -

‘with; or substantiajly in accordance with the
curvature of the concave and convex faces of

the buckets. -When individusl space blocks

are used it will be found desirable 'to make

the. filing recess conform closely. in shape
and size to said blocks, go that t{;ﬁ'ﬁﬁ.ﬁ- e
glipped - into. place - without - diffie: ty, and

+

‘when iniplace, will fill the spacein the graove
between buck ST RE A E D
~ - 1 have shown buckets with bases forminga
double’ dovetail, but it is to bé' '

uckets. .- .. .

that I can use a single' do

etail if desired, or

- In so far as the bucket-sécuring means are

80
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understood: .

90,

concerned, the: u‘pﬁ:_er'and lower ‘walls of the - .-

not diverge.
can be non-exp
. gharacter,

F-I. [E]

Ti"accordance

etwaen the buckets need
other words, ‘the passage

95

ding instead of expanding,
with' the. prommon& | (;f: ‘the " -

patent statutes; I have described the prinei- . -

pleé ‘of operation of my invention, together

’ ol Iy _. er 100
with the apparatus which I now understand =

to represent the best embodiment thereof: -

Inverition .can be- carried. out. by other

means. . N LGE L
new and desire to secure
by Letters Patent of the United States, is,—

1. A turbihe*WheeLhﬂ.vini‘a Tim -compris- . -

anchored in ‘each groove for holding the

ortions, two rows
© grooves, space.

‘but I désire to have'it understood that the -
:ﬁgm.ratusf shown is ondy-illustrative and that .
. 105

-ing two portions one.of whicl is largerin di- 110
ameter than the other, bucket receiving and =

eter, the other on the portion of smaller di- -

»

buckets in each row- diverging both at the top
motive fluid on the buckets.

ing two portions one'of which i _
ameter than the other; bucketf feceiving and

‘retaining grooves in both portions, two rows -
mounted in the

of buckets, one row being

pagsages between the
Fow. div both. ¢ 120
-and the'bottom i facilitate the action of the

v

- 2. A turbine Wheel-haﬁn%a,f_rirh compris-
i¥ larger in di-
' 125

grooves of the portion of larger diameter, and

“the second row in the other, space blocks be-~
4 tween the buckets, a locking piece anchored

s b
- oy L mr et a '
= R I.-I:-'I?:..I. L fl""‘lf‘ﬁﬁm-"‘
) - L T
*

130



- 888,801

in each groove. for holding the buckets and

-

blocks,” and covers for the free ends of the

‘buckets, the covers and wheel codperating to
‘form the walls of the working passages, the

said covers and wheel portions diverging by

‘equal amounts toward the exhaust to facili-
tate the action of the motive fluid on the

- 4 =]

working faces of the buckets.

,‘..f - 8: A bucket structure having ‘a -grbo%e
10

therein the walls of which engage with and

- ., retain the bucket bases, buckets havin

20

bases which are mounted in the groove an
- are retained by ti
“through which the bucket bases are inserted |
15 3
~ undercut wall, and a bueket-locking- piece

the walls thereof, a recess
into the groove, the said recess haying an

which is inserted in the recess and afterwards
expanded to engage said undercut wall. -

4, A buckeét strueture having a groove
therein the walls of which engage with and
retain the buckeif bases, buckets having

‘bases which are mounted In the groove and
‘are retained by the walls theréof; a recess |

 located in the ,Iplﬁ‘né of the buckets a;nd-ﬁoni—

F .

panded after being inserted for the purpose
of securing it and the buckets 1n place.

5. A bucket structure having a groove
therein with a restricted opening and an en-
largement through which I
blocks are inserted, buckets whose ends are

| first inserted in the groove through the en-

largement and then moved ¢ircumferentially
to place, space blocks between the buckets

hand this sixth day of Oectober; 1906.

Witnesses: ,.

 Arex. F. MacpooNALD, |
"Herex OrFORD. -

minicating with said groove through which-
' the buckets are inserted, and a 1o¢king piece
“which is inserted in the recess and is Jocated
between two adjacent buckets and i1s ex-

uckets and space

which are similarly inserted and moved, and .
4 locking piece which is located in the en-
‘Jargement and is expanded to.hold it in place. 4r
¢ In witness whereof, I have hereunto set my
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" WALTER KIESER.
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