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To (,LZZ whom it My concern:
Beitknownthatl, AUSTIN R. DODGE, a citi-
zen of the United States residing at Schenec-
tady, in the county of Schenectady, State of
5 New York, have invented certain new and

useful Improvements in Supports for Inter-

mediate Buckets in Turbines, of whwh the
following is a specification. '-

" In a certain type of turbine with which I

1o am familiar a plurality of sets of working

passages are formed either in pro;jecmous

~ carried by a single rotating element or in
separately - formed wheels. These working

passages are connetted by intermediate pas- |

15 sages which are formed in an element that is
secured to the casing. The elements are in-
closed by a suitable casing, which also car-

‘ries the bearings for the shaft of the revolv-

ing member and the fluid-admitting nozzles.
20 In order to use the motive fluid economiecally,
the rotating and stationary buckets are

closely associated; but at the same time a

certain amount of cleamnce must be provided
between them, so that the two elements

25 will not engage. Owing to the close associa-
- tion of the elements, the matter of adjusting
them is somewhat difficult, pdrtlcularly on
large machines. This dlfﬁeulty is greatly

| enhanced by the fact that with the previous

30 constructions it was impossible to get a full

view of the sets of mowng and stationary
buckets. Obviously this is a most unsatis-
factory arrangement, and in certain large
constructions the pa,rts are so related and
35 arranged that they could not be adjusted by
~ the former and primitive method of feeling.
Furthermore, the parts have assumed such
substantial proportions and increased weight
- in the large machines now being built 't_hé;t
40 they could not be adjusted as heretofore. -
~ My invention has for its object to provide
a support for the intermediate vanes of a
turbine which will overcome the ob;]ectlonb
referred to and be simple in construction.
45
fully described and claimed hereinafter.

In the accompanying drawings, attached to
and made a partof this speclﬁcatlon Figurel
is a side elevation of a bucket-support, show-

50 ing one embodiment of my invention, the
parts of the turbine being broken away.

l

The scope of my invention will be moré'

| support.

‘motion.

(No model.)
Fig 2 18 a plan view of the support. FIig. 3
18 a perspective view of the support. Flﬂ" 4

is a side elevation of a modified form of the
Fig. 5 18 a cross-section taken on g5
line 5 5 of Flﬂ' 4, and Fig. 6 is a cross-sec-
tion taken on line 6 6 of Flg 1.

1 represents the casing of the machine,

| whieh casing is closed at all points except

where the steam enters and leaves. Af a pre- 6o

determined point or points in the periphery
projections 2
‘opening of sufficient size to receive the sup-

are provided, which have an

port for the buckets. The end of the pro-
jection may be straight or curved and is pro- 63
vided with holes for receiving the clamping-
bolts for the bucket-support. The end of the
projection is faced off true to receive the

‘bucket-support and make a tight fit there-

with. Ordinarily packing will not be needed 70
at this point; but red lead or a gasket may

‘be used, if desired. On opposite sides of the

pro,]ectlon are formed lugs4 and 5, whmh are
used in adjusting the palts | -

Mounted within the casing and on a suit- 75
able shaft is a revolving member 6, having
one or more sets of _buckets on its periphery.
When only one set of buckets is provided
for each wheel, a number of wheels are used,
it being necessary.in order to use the motive 8o

fluid economically to cause it to act more
than once upon suitable devices designed to

convert its velocity into rotary mechanical

The ends of the buckets are closed

in by any suitable tire, band, or cover, and 85

the fluid passes between the buckets in a

direction substantially parallel with theshaft.

In other words, the fluid passes from one side

of the disk or wheel to the other. |
Situated between each two rows of moving ga -

'bucketS"are stationary or intermediate buck-

ots 7. These buckets are cut or otherwise
formed in a segmental piece 8. The seg-
mental pieces are cut on the arc of a circle
and are bolted or otherwise secured to the g5
curved segmental frame -piece 9. Cne of
these frame- pleces is provided for each seg-
mental piece. The frame-pieces are unlted
at the ends by walls 10 and are braced in the
coenter by the web 11.

curved conecentric with the center of revolu-
tion at the bucket-receiving face and is pro-

Each frame-piece is 1oo



=2

vided with screw-threaded holes for receiv-
ing the bucket-retaining bolts 12.

~walls 10 and web 11 are umted by a rectan-

10

20

oular frame 13, and the latter is secured to
the projection 2 on the casing by a number

of stud- bolts 14. The bolt‘?, enter screw-

threaded openings in the projection 2, and
the holes in the frame are made large enough

so that the buckets and their support can be |

shifted laterally or transversely bvanamount
sufficient to meet all demands for adjustment.
In addition to the bolts 14 above mentioned
other bolts or fillister-head screws 15 are pro-
vided, which likewise pass freely through the
frame 13 and enter the projection 2. These
bolts, unlike those previously mentioned, do
not pass through the cover, and the heads
are countelsunk in the fiame so that the
cover 16 can be applied to and remov'ed from
the machine without interfering therewith.
The object of these bolts is to retain the sta-
tionary buckets and their supporting-frames
in position after the nuts on the stud-bolts

14 have beenremoved. DBy reason of thisar-

25

30

- working members of the machine.

35

rangement the cover can be removed with-
out in any way disturbing the position of the
buckets. It 1s obvious that with the con-
struction described an unobstructed view of
the buckets can be had when the cover is re-
moved and the relation that they bear to the
rotating buckets readily determined and this
without difficulty and without disturbing the
- Theends
of the frame are provided with ears17, which
extend on each side of the fixed lugs 4 and 5.
Mounted in the lugs are bolts 18, by means

~of which the frame can be adjusted as a

40

45

50

55

6o

05

whole in a manner to move the stationary
buckets in a direction parallel with the shaft
and toward or away from any given bucket-
wheel. In making thisadjustment the bolts
of the fillister-head serews 15 would beslacked
off to permit of the adjustment.

Mounted on the frame and retainedin place
by the clamping-bolts 14 is a cover 16, and

‘when this is removed, as before stated, an un-
obstructed view is had of the moving and sta-

tionary bueckets because of the open-work

construction of the support for the stationary |

buckets. The parts being of considerable
size and heavy, eyebolts 20 are provided, by
means of which the parts can be removed by
a chain hoist or other suitable means. Un-
der the usunal conditions of operation no pack-
ing 1s necessary between the cover, support,
and projection 2; but it ecan be used, if de-
sired, withoutinterfering with the apparatus,

1t bemﬂ‘ understood, of course, that the said

packmn' will be made S0 as to permit an un-
restricted view of the buckets.

In Fig. 6 is shown a transverse section of
the bucket-support wherein the feature of
clamping the bucket frame or support and
the cover by the bolts 14 is clearly shown.
The fact that a certain clearance is provided
between the bolts and the support is also
clearly shown.
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Referring now to Figs. 4 and 5, a slight

The end ) modlﬁcatlou of the invention is shown but

the idea of arranging the bucket- Suppmts SO
that an oppmtumby “to observe the relation
of parts when the cover is removed 1s still
preserved. In this case each bucket-seg-
ment is mounted on a curved support 21, as
before; but instead of uniting them in one
structure they are bolted separately to the
casing or to a separate frame or plate 22 by
stud-bolts 23. The plate 22 is the equivalent
of the rectangular frame 13 and is bolted to
the projection 2 of the casing. -The bolt-
holes in the supports are larger than the bolts
to permit of lateral and longitudinal adjust-
ment. The size of these holes with respect
to that of the bolts will be governed by the
amountofadjustmentrequired. Thisis true
of both cases. The bolt-holes in the plate 22
and alsoin projection 2 are so related to those
in the frame and cover that the frame may
be reversed is case it is desired to convert a
machine from a right to a left hand machine.
In making such a change it is evident that
the bucket wheel or wheels would be changed
also. Thisarrangementis also advantageous
in that all parts can be made interchange-
able. It is to be observed thaf the nuts on
all bolts which are required to be loosened in
adjusting the parts are-in such a position
that they can readily be seen and adjusted
by a wrench. Surrounding the ends of the
bucket-supports and at the same time form-
ing a cover for the opening in the frame or
plate 22 18 a dish-shaped cover 24, which is
retained in place by bolts. Paekmﬂ' between
the cover and the plate 22 may or may not be
used, as desired. The frame or plate 22 may
be pmmded with lags similar to the arrange-
ment shown in the previous figures.
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In accordance with the provisions of the

patent statutes I have deseribed the principle
of operation of my invention, together with
the apparatus which I now congsider to repre-
sent the best embodiment thereof; but I de-
sire to haveit understood that the apparatus
shown 18 only illustrative and that the inven-
tion can be carried out by other means.

What I claim as new, and desire to secure
by Letters Patent of the United States, is—

1. Inaturbine, the combination of a casing
having an opening, a set of stationary buck-—
ets m_ounted in the opening, an open-work
support for said buckets, and a cover for ¢los-
ing in the casing.

2. Inaturbine, the combination of a casing
having an opening, an open-work support for

the stationary buckets having a frame by

means of which it is attached to the casing, a
detachable cover which closes in the opening
in the casing, and bolts for clampmo* the
frame in place.

3. Ina turbme, the combination of a casing
having an opening, a bucket-support which
extonds through the opening and is provided
with bucket - receiving faces and a frame
which frame engages with the casing, a cover,
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and a single set of bolts for holdmcr the cover

and support in place.

4. Inaturbine, the combination of a casing
having an opening, a bucket- support havmw
separate finished faces for receiving the rows

of buckets, bolts for permanently clamping

the support in place, and other means for
holding the support in place when the clamp |
mrr-bolts are loosened.

Inaturbine, the combination of a casing

| ha,ving anopening, a bucket-support compris-

IS

Ing an open-work structure, a cover for clos-
ing 1n the end of the support, and means for
adjusting the position of the support.

6. In a tarbine, the combination of a pla-
rality of rows of buckets, asupporting-surface
for each row, the said smfaces bemcr sepa-
rated from eaeh other so as to give an unob-

» structed view of the interior of the tur bme,

- having a hollow pIOJthIOH

camng, and a cover arranged to close in the
casing and cover the buekets from view.
7. In a turbine, the combination of a casing

lugs for mled ,

:

' thereon a bucket- suppmt having a plurality

of finished facesarrvanged toreceive the buck-
ets, which faces are separated, lugs and bolts
for adjusting the buckets, a cover, and 2 set
of bolts for holding the support and cover.
8. In a turbine, the combination of a plu-

rality ot St&thIlELly buckets, a number of sep-
walls for

arate supports for said buckets,
uniting the supports, a frame which is se-
cured to the walls, a casing, and a cover which
closes in the casing and covers the buckets

| from view.

9. Inaturbine, the combmatmn of a casing,
a cover, a bucket-support, means for adjust-

ing the suppmt and a single set of bolts for

elampmcr the cover and suppmt in place.

25'

35

In witness whereof I have hereunto set my 40

hand this 20th day of August, 1902.
“AUSTIN R. DODGE.

 Witnesses: .
ALEX. F'. MACDONALD,
BENJAMIN B. HULL.
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