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To all whom it may 'c‘onc_em:'_' : S
Be it known that I, ELraru THOMSON, a

c¢itizen of the United States, residing at
‘Swampscott, county of Essex, State of Mas-

5 sachusetts, have invented certain new and
useful Improvements in Elastic-Fluid Tur-

“bines, of which_the following is a specifica-.

tion. -

In the operation of elnstic-fluid turbines,

10 more or less difficulty is experienced  at

times, due to the warping or bending of the
wheels or buckef-carrying elements, which

in certain types of machines are of relatively |

- large diameter, said warping or bending re-

15 sulting in a distortion of the buckets from

their normal position or ®lane of operation.
In other words, the edge of the bucket m-

stead of being at a given angle to the shatt i1s

at some other angle, either greater or less.
20 This is due to the fact that one portion of
the wheel or bucket-carrying element hasa
different temperature than another portion,
and frequent?y results in serious 1njury to

the buckets or other parts when improperl'y‘ ;

25 set or adjusted. '

" The present invention has for its cbject to

improve the construétion ‘of bucket-carry-
ing elements so that the temperature effects

thereon, above referred to, can be eliminated
30 or so far reduced that.they can be ‘disre-

garded. -

- The immvention a,lso: iﬁcludes cert&in othér

F

novel features of construction wherey the .
turbine is improved, as will be heremnafter

35 referred to. _ T
In the accompanying drawings, which
illustrate certain embodiments of the mven-
tion, Figure 1 is & partial axial section of an

elastic-fluid turbine; Fig. 2 is a partial axial
40 section of a slightly miodified form of the in-

vention; Fig. 3 is a partial longitudinal sec-
tion of a further modification; and Fig. 4 is

a detail view of a means for- opposing end.

‘thrust of the shatt. -
45
upon which is mounted a driving support 2.
‘This support may be in the form of a disk,
spoked wheel, or other construction; as de-
sired. Mounted upon. the supp
50 bucket-carrier 8 of suitable construction,
which is subjected to a gradually decreasing
temperature toward the exhaust correspond-
ing to the decressing temperature of ‘the
motive fluid as it flows along the caffieriand

. =—p-

rows of buckets 5.

1 represents the main shaft of the turbine |
‘surface on ¢

ort 1S a

| 1ts heat energy is co’nve‘rted into energy of
motion by the rotating buckets on the car-

rier and the codperating nozzles and inter-
mediate buckéts. With a steam supply of

substantially constant pressure and tem-.

perature and a given load the temperature
of the turbine rotor and casing will gradu-
ally decrease toward the exhaust end of the

turbine, but the temperature of any given

55

60

region will Temain unchanged. When the

load changes and the supply of motive fluid,

is increased- or decreased to meet the new
conditions, the temperature of said region

will change accompénied by corresponding -

variations in the expansion of 1bs parts.
Thus with a decrease in load the .exhaust
pressure ‘and temperature extend a greater
distance toward the admission end of the
turbine with a gradation of temperature m

‘the region between the admission .and. ex-

haust conditions. With an increase in load
the region of exhaust pressure and terpera-
ture is moved toward the exhaust end of the
turbine with ‘corresponding changes in ‘the

more extended portion then lying between

said region and the admission end of the
turbine. |
bine is subject to frequent variations it fol-
lows that its temperature is subject to simi-

lar variations, as above-described, tending

to produce glistortion of the turbine parts.

Since the load on an ordinary tur-
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~ The carrier 3 may be formed integrally

with the driving. sulgport 2 or separate there-
figs

from, as shown .'2 and 3, and secured
in place by bolts. 1n the present illustra-
tion the carrier is made in the form of & cyl-

inder heving a smooth periphery to which

90

the bucket-carrying rings 4 are secured by -

‘bolts or other attaching means. These.

rings are provided with one, two or more
The base portion of the
buckets may -be made in the form of a ring
or segments thereof as desired. The bucket

carrier is provided with one or mor¢ non-

drivingsu-pﬁorts' 6 which engage a suitable
e carrier and serve to center and
support it, without, however, constraining

jts longitudinal movement due to expansion
“and contraction. The non-drivizg supp«tt
may be fixed on the shaft, and m frictional

engagement with the bucket carrier, or 1k
may be fixed with respect to the cairier ana
free to slide on the shaft or part carried
thereby. -
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Situated adjacent to the driving support | ing conduit 17 that leads to the atmosphere
or otherwise suitably located is a disk 7 of | or to a condenser as desired. §
relatively thin metal which 1s attached tothe |  Steam is admitted to the turbine from the
hub of the main support 2 or to the shaft as | valve chest 256 by one or more valves 26.
desired”. Between this plate and the support | Ordinarily a plurslity of valves will be em- 70
18 & chamber 8 which, when the machine is in | ployed and they Wil_TO erate one after the
operation, will contain more or less steam or | other in a predetermined sequence under the
other fiuid, the fluid being admitted by one, | control of any suitable goveining mechan-
two or more passages 9. The object of this | 1sm. - o o S
arrangement 1s to cause the temperatures | In Fig. 2 1s shown & Sllghi:'- modlﬁ(_:a,tlcm 75"
on opposite sides of the main support to ; wherein the bucket-carrier 27 is made in the
- be equalized. Under ordinary conditions | form of a ¢ylinder with a plurality of grooves,
- enough steam would leak through the clear- | each arranged toreceive o ring of buckets 28.
“ance between the wheel and the sectionalized | The latter will be made in segments and se-
nozzle 10 and the wheel casing 11 to fill the| cured to the carrier by bolts. The carrier is 80
- chamber. I may however provide one or | supported by a driving support 29 that is
~more additional passages 12 to convey steam | rigidly bolted thereto and is supported at its
to the chamber 8. This passage or passages | outer ends by non-driving supports 30 and
- recerves steam after it has acted one or more | 31. The latter are so airanged that they do
times on the wheel buckets. i not constrain the endwise movement of the 85
~ The non-driving support 6 acts simply as a | cylindrical bucket-carrier as it expands or
steadying and centering means which keeps | contracts. These non-driving supports may
the bucket carrier concentric with the shaft, | be of the same construction as previously de-
but which in no way constrains it from end- { scribed. The driving support has one or-
Wwise movement as it expands and contracts. | more openings to permit, the pressures which 90
1t will therefore be seen that although the | may exist on opposite sides thereof to -
carrier may expand and contract the edges | equalize. =~
of the buckets will still. be at right angles to | In Fig. 3 is shown a further modification
the axis of rotation. In other words the | wherein the periphery of the bucket-carrier
plane or position of each row of buckets re- | is provided with a series of step-like shoul- 95
‘mains unchanged. - ders adapted to receive the rings of buckets.
- 1f desired the non-driving support 6 may | In this case the buckets may be formed as
be slightly corrugated near its outer edge, | complete rings and afterward mounted on
_and thus give a certain elasticity so that it | the carrier, suitable bolts being provided for
- would be measurably flexibie if fitted tightly | securing them in place, or they may be made
. to the bucket-carrier, It can be made so | segmental. The driving support 29 is con-
- thin on the edge as to be measurably flexible, | structed as described in connection with
~and if fitted tightly to the bucket-carrier | Fig. 2, as are also the non-driving supports
~ should 1ot be strong enough to constrain the | 30 and 31. By arranging tiie bucket-carrier
driving support 2. The casing 13 of the ma- | with a series of step-like shoulders the ex-
~ chine '8%10111(1 preferably be made of a material | pansion necessary to take care of the increase
~ having the same coeflicient of expansion as | in volume of the motive fluid in both sta- )
the bucket-carrier 3. Mounted within the ‘tionary and moving buckets can be readily
casig 1s a cylindrical structure 14 which car- | attained. - R
r1es one or more rows of intermediate buck- |  In some cases there may be a considerable 110
~els located between the wheel buckets, and | end thrust on the main shaft due to the ac-
~one or more nozzles or other fluid discharg- | tion of the motive fluid on the buckets. In |
Ing devices 15 which may be secured in place ! vertical shaft machines the weight of the
by bolts or be cast integral with said struc- | revolving parts has to be considered as well - -
ture. By reason of this construction the | as the ellects of thrust. Wig. 4 shows an 115
nozzles and mtermediate buckets can be first | arrangement which may be used in a hori-
assembled and then mounted in the machine | zontal or vertical shaft machine, and is one.
it being understood that the casing is suit- | that is economica! in the use of lubricating
ably divided. By using a separate support- | or other Auid. The end of the shaft, or an
55 1ng structure for the stationary buckets and | enlargement on the end of the shaft, is lo- 120
nozzles -certain advantages acerue in the | cated in a suitable chamber 19 containing
manufacture, and it is somewhat simpler to | fluid under a pressure which is more or less
make changes in the nozzles and buckets. | great depending upon the amount of the end
- Hach of the cylinders is provided with & pro- | thrust -or the weight of the parts or both,
jection (:lividing_theltur{))ine,into stages and ; and the pressure of the fluid supply. Pro- 125
- contains a chamber 16, which chamber re- | jecting through the wall of the chamber, or '
ceives steam from the preceding bucket | located in a position to be acted upon by the
wheel and discharges it mto the bowl or | endwise movement of the shaft is 8 valve 20
bowls of the nozzle or nozzles. Located at | that is-normally urged against its seat by
65 the end of the machine is an exhaust-carry- | fluid pressure or an adjustable spring 21, or 130
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hoth. Ifluid sueh as o1l or water, and pref-
crably the latter where steam 1is the motive
fhid, 15 admitted to the chamber 22 by the
pipe 23 from a pump, accumulator oi other
source of high pressure. ‘The pressure 1n the
chamber 22 must be somewhat above that
in the chamber 19 so that as soon as the
shatt moves endwise sufliciently to open the
valve a certain amoun of fluid will rush into

the chamber, push the shaft away from the |
valve and permit the latter to close. 'This

actlon will take place intermittently, and
obviously sirce the valve will be closed a

portion of the time the amount of fluid re-

quired 1s less than where an unvalved pas-
sage 1s used. It is desirable to place the
valve in line with the axis of the shaft to
prevent excessive wear. 'The end of the
valve and shaft may be provided with re-
movable wearing plates.

In accordance with the provisions of the
patent statutes, I have described the prin-

~ciple of operation of my invention, together

R
CorY

with the apparatus which I now consider to
represent the best embodiment thereof; but
I desire to huve 1t understood that the ap-

- paratus shown is only illustrative, and that

30

4()

it
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60

the 1vention can be carried out by other

IMeans. | | | |
What I claim as new, and desire to secure

by lietters Patent of the United States, is,—
1. In an elastic fluid turbine, the combi-

nation of a shaft, a cylindrical carrier, a row |

of buckets mounted thereon, a driving sup-
j-or. for the carrier connected with the shaft,
means for equalizing the temperatures on
different portions of the driving support, and
a non-driving support for the carrier mount-
ed on the shaft which permits expansion and
contraction of the parts under temperature
changes without distorting the buckets from
their normal plane or position. ,
2. In an elastic-fluid turbine, the combi-
nation of & carrler mounted on the shaft, a
row of buckets mounted on the carrier, a

support for the carrier which permits expan-

sion and contraction of the parts under tem-
perature changes without distorting the
huckets from their normal plane, and means

tor equalizing the temporatures on different

portions of the support.

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

nation of a bucket carrier, a shaft, a means
connecting the carrier and the shaft for
transmitting motion from one to the other,

a device for equalizing the temperatures on

different portions of said means, and a non-
driving means mounted on the shaft which
permits the parts to expand and contract

under temperature changes, at the same

time preserving the proper relation of the
Ickets. ’ |

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

nation of a bucket-carrier, a shaft, a driving

support which connects the carrier with the
shaft, means for equalizing the temperatures

65 -

ont upposite sides of the driving support, and

a non-driving support on the shalt whach

serves t¢ center the carrier with respect to

the shaft but does not constrain its endwise
movements. - S o |

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

70

nation of a bucket-carrier, 8 shaft, a driving -

on opposite sides of the support, and a non-

driving support which centers the carrier

without constraining its movements.

6. An elastic flutd turbine comprising a
bucket carrier, a shaft, a casing, and fluid
discharging devices, in combination with a
driving support for the carrier connected
with the shaft, means for equalizing the tem-
peratures on opposite sides of the driving
support, and a non-driving support on the
shaft which prevents distortionof the bucket-
carrler but permits it to expand and con-
tract longitudinally under changes in tem-
perature.

7. In an elastic fluid turbine, the combi-

nation of a shaft, a cylindrical carrier baving -

rows of buckets mounted thereon, o driving
supnort for the carrier connécted to the shaft
and to the carrier intermediate its ends, and
non-driving carrier supports extending be-
tween the shaft and carrier adjacent its outer
ends whicu permit it to expand and contract
longitudinally. under changes in tempera-
ture. ~

- 8. In an elastic fluid turbine, the combi-
nation of a shaft, a cylindrical bucket carrier
having a_driving. support mounted on the
shaft, and a steam—tl_g%t disk extending be-
tween the shaft and carrier at one side of the
support. |

9. In an elastic fluid turbine, the combi-

support which connects the carrier with the
| shaft, means for equalizing the temperature

75
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nation of a shaft, a cylindrical member hav=

ng a driving support mounted on the shaft,
a steam-tight disk extending between the
shaft and the inner surface .of the member,
which disk 1s free to distort without trans-

1190

mitting the distortion to said s%pport, and a -

chamber between the disk and support to
which mofive fluid has access for the purpose
of equalizing the temperatures on opposite
sides of the driving support.

- 10. In an elastic fluid turbine, the com-
bination of a casing, a rotor located therein,
a shaft, means for connecting the rotor rig-
1dly to the shaft at one place, means for sup-
porting the remainder of the rotor upon tlge

shaft without confining it longitudinally so-

as to allow for unequal expansicn and con-
traction of the turbine parts under the vary-
ing heating effect of the motive fluid flowing
along the surface of the rotor within the cas-
ing, rows of buckets carried by the rdtor for

driving it, buckets arranged.in rows and car-

115

120

125



4

- ried by the‘,ca.sing which receive motive fluid

and discharge it against the rows of buckets
~ on the rotor, means for initially ,
fluid to the buckets including a nozzle device
5 mounted on the casing which converts the
- pressure of the mOtiv‘:ﬁuidinto velocity-and
- discharges it against certain of the buckets

~on the rotor, and mechanism for controlling |

admitting .

920,789

the supply of motive fluid to said Iioz:_zle. de-
vice. . - -
In witness whereof I have hereunto set my
hand this twelfth day of December, 1904. =~
R - KLIHU THOMSON.
Witnesses: ™ = ' o

ﬁ ST J OHN A. .MOMANUS: JI‘.,

“Dvuearp McK. McKrLrop.
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