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To all whom it may concern: -

UNITED STATES PATENT OFFICE,

ROBERT WILSON, OF WEST LYNN. MA

ELECTRIC COMPANY, A.CO

SSACHUSETTS, ASSIG
RPORATION

NOR TO GENERAL
OF-NEW YORK.

- STEAM-TURBINE.

- Nb. 854,788,

B R ._'SPG.'G'iﬁca:.tiOn'ﬁf Letters Patent.
B Appliq:ttioﬁ filed March 15, 1904, Renewed December 6, 1905, Sﬂfial_'ﬂf;., 29_0.60.6. .

| Pa.tented_Ma;sf 28, .19_07.} ..

Be it 'known- that I, RoBerr WirsoN, a
citizen of the United States, residing at West

- Lynn, in the county of Essex and State of

i

- the following is

- the vanes, blades or buckets therefor, and the
invention especially consists in a new and

- IO

- said members individually in - place, so that
~while firmly secured

- adjacent. .

20
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Massachusetts,

have invented new and useful
in Steam-Turbines, of which
' a spectfication. - -

- My mvention relates to steam turbines and

Improvements

improved means for attaching and holding
agaimst detachment un-
der the great strain of
well as of centrifugal action, separate vanes

may readily be removed and replaced with-

out the sacrifice of the wheel or ‘the vanes
In the accdmpanying -drax{?ings fdfnﬁng a

mainly in section, taken transversely to the
axis of

the steam acts on vanes hovable and fixed in
alternate series, the movable vanes not being

1n section, but shown in plan with the outer
supporting band removed.

| _ m Fig. 2 is a longi-
tudinal section; mainly in the plane of the

axis of rotation of the wheel, but passing
through the steam nozzles, and also not cut.
. ting the vanes,

lowing the steam channels between the vanes, |
~on line 2—2 Fig. 1. Said

cuts the bases of the vanes centrally to show
insertion- and fastening, Fig. 3
18 an enlarged plan view of the vanes in their
channel . with™ suy
- Fig. 4 is a seectiona

but for better illustration fol-

sectional Plane
the mode of

porting ‘band removed.

" 4—4, Fig: 3, passing through the shanks of

40

the vanes,

to

" an individual vane. - -

‘shell.: .-

45

-+ which steam is admitted to the nozzles.
- ¢, ¢, are the nozzles,.

- type, for delivering the ne rote

- system-of impulsion vanés. In this instance
the interior of the |

50

ocasing, o B
: d 18 the rotatory wheel which carries the
movable vanes, mounted on central shaft e

Referring to Figs. 1 and 2, -.aﬁ'is. the e&smg or

thmugh -

' b, b, are the 0pei:1_iﬁg_s in the'Q&ﬁS'iﬁg

steam to the rotatory

they arb shown secured to

the-steam impact as

rotation, on line 1--1 of Fig. 2, of a.

- Steam turbine of that type of flow in which-

view of the vdnes on line

‘ S, to Show the mode of securing them
to wheel and band. - Fig. 5. is a plan view of

of the usual divergent-

. w

| support to the series. -

‘Part-of this specification, Figure 1 is a view, |

| great velocity

!

| and replaceable
Temainder of theé series. end
.vide in. the rotatory wheel d and also in-the
‘stationary annular vane holder %, - circular
-grooves or channels m, rectangular in section,

i OF Inore

on the same shaft, but for

series, and by change of

- throughout the

| in which the bases

tation.

1/, are the movable reaction vanes mount-
ed in citcular channels on the wheel d.in one "
series concentrig with the axis of ro-

. g, g, are the stationary abutment vanes,

f.xed in circular series -
centric with the movable vanes.

vanes to each -vane

at 1ts extremity, to give

%, %, are passage ways in the casing for ex-

haust steam.

- 7is a fixed supporting d_lis'k' for the statioﬁ-;_

ary vanes. = o
- k18 the holder for stationary

todiskj. '

- - Other wheels with vanes may be mounted

the illustration is sufficient.

intermediate and con~ -
7 6o
I his the band, secured on the outside of the -

vanes, secured

70-

Present -purposé_s_ L

~ In steam turbines of this tvpe, 'Wl;tethet' of
radial or axial flow, the energy of the inflow=

ing steam is imparted to

_ the rotatory portion
by reaction against the

75
movable vanes of a

direction of motion -

caused by the adjacent series of fixed or abut- }

| ment vanes on which the steam current im- -

pinges after deflection by the movable vanes,

8_‘0' |

a second reaction takes place upon the sec-

ond - series of movable

- strain necessarily occurs upon the vanes of
‘each series, whether movable or fixed, and

_ vanes, and so on
successive series until the
energy of the steam is exhausted. Great -

85

this is enhanced in the movable vanes by the

- The" making ‘'of the vane

OCCurs.

tion to improve the mode of.setting and se-

| curing the individual vanes so that they shdll
{ have all the required strength and power of re-

1¢e 3 impact and centrifu-
| gal action, while being separately rtemovable -
without impairment of:the.
.‘To this end 1 pro-

sistance against steam

s of the vanes are inserted..
| Thege channels contain the heaviest portion

jattained, adding centrifugal ~
~strain .to that of the direct impact of the
steam ' current.
rings in one solid piece is costly, and great
‘additional expense 1s enfailed when breakage _
0 Vanes have'also been made remov-
.able, but it is the objéct.of the present inven-
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20

2

‘section in Fig, 5.

- be screw-threaded and held by
'jecting portions at the rear:

of the vanes, and take the'centrifugal strain "accufa,tely
in case of the movable vanes and transfer it

to the solid wheel. | |

The vanes are made of the form shown in
* They may be drop forged,
milled, or otherwise formed to uniform shape

and size by any of the well known mechanical

processes. (Certain ones of the series have
shanks n at the rear of the base, which pass
through apertures made for the purpose’ at
intervals in the wheel; also in the stationary
vane holders. These shanks are firmly upset
on the rear of said apertures by any of the
well known processes of riveting, or they may
nuts on pro-
A secure mode
of riveting is to drill the shank lengthwise as

shown at o, Fig. 4, and expand the tubular

end when in place by a proper tool.
It is not necessary that every one of the
vanes 1n the series shall be secured to the

. all the vanes are formed to accurately fit the

s

,30

-setting or other mode of fastening is accom-
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channel for

channels and also each other, as shown in
Fig. 4, so that there'is no lost space to cause
looseness. HFach vane is also provided at its
extremity with a projection p, and perfora-
tions ¢ are provided in the band % to fit all
the projections, which are firmly secured to
satd band by upsetting or otherwise, the en-

tire series being thus supported and tied to-
gether at their outer ends. The riveting, up-

plished in the same manner
on the rear shanks.
tire, or for.greater convenience, in sections,
as shown in Fig. 1, but should extend at least
over two of the shanked vanes, if sectional,
with overlapping joints. This means of se-
curing m place the separate vanes 1s applica-
ble to any type of steam turbine using vanes,
the essentials being the rectangular groove or
receiving the bases, and the
means described for firmly securing the bases
in the channel and tying the vanes by their
outer extremities. , .

I claim, and desire to secure by Letters
Patent: ' |

1. In an elastic-fluid turbine, a support

as that employd

having a circular groove or channel formed.

therein, a series of vanes having bases accu-

rately fitting said channel, shanks on the
rear of said bases, perforations in said sup-

port into which said shanks are fitted, means
for securing said shanks firmly in place in
satd support, projections on the outer ex-
tremities of sail vanes, and a band, perfo-
rated at intervals to correspond to said pro-
Jections, into which said projections are
hirmly secured, substantially as specified.

2. In an elastic-fluid turbine, a rotatory
member having circular grooves or channels
formed therein, a fixed member having a cir-

cular groove or channel, vanes having bases |

wheel by the riveted shank. The bases of

The band may be en-

854,788

fitting said grooves or channels,
integral shanks on said bases, perforations
i said grooved members corresponding to
sald shanks and their position, in which the
latter are securely fastened, projections on
the outer extremities of said vanes, and
bands perforated at intervals to correspond
to said projections and their position, into
which the latter are securely fastened, sub-
stantially as specified. |

+ 3. In an elastic-fluid turbine, the combi-
nation of a support, a plurality of vanes
mounted thereon, other vanes having shanks
which are secured to the support, and a cover
for securing the first-mentioned vanes in
place, that is attached to those vanes having
shanks.

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

nation of a support, a plurality of vanes car-

ried thereby, retaining shanks for a portion
only of the vanes, a cover for the ends of the
vanes, and projections on all of the vanes
that enter openings in the cover and are riv-
eted over to unite the cover and buckets.

5. In an elastic-fluid turbine, the combi-
nation of a support, a plurality of vanes, each
having a base that engages the adjacent vane
and forms a spacing device, shanks on & por-
tion only of the vanes which enter the sup-

port and are secured thereto, a cover for the

vanes having openings therein, and projec-
tions on the vanes that enter the openings
and are riveted over to secure the parts.

6. In an elastic-fluid turbine, the combi-
nation of a carrying member, a grooved sup-
port mounted thereon, a plurality of vanes
mounted in the groove, a cover secured to

and covering the ends of the vanes, and
. shanks for the vanes that pass through and

are secured to the support. -

7. In an elastic-fluid turbine, the combi-
nation of a support, a plurality of vanes
mounted thereon, projections on the vanes,
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shanks for a portion only of the vanes, and a

segmental cover that is secured to all of the

‘vanes, each of said segments being secured

to at least two of the vanes having shanks. |
8. In an elastic-fluid turbine, the combi-

nation of a grooved support, a plurality of
vanes, bases for the vanes which are located

in the groove and act as separators tor the
vanes and also as means to keep them from
twisting, shanks for.a portion only of the
vanes, which enter the support and are se-
cured thereto, ‘and means for securing the
vanes which are not provided with shanks to
those that are. |

In testimony whereof I have signed my
rame to this specification in the presence of
two subsecribing witnesses.

- ROBERT WILSON.
Witnesses:

- WiLLiam E. REm,
Tmioray C. FARRELL.
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