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- To all whom 1t may concern:

Be it known that I, Eximu TaOMSON, 4

“citizen of the United States, residing at

1 S

16

- Swampscott, county of Essex, State of Mas-

sachusetts, have invented certaln new and
useful ITmprovements in Elastic-Filuid Tur-
bines, of which the following is a specifica-
tion. - ' o

The present invention relates to elastic-
fluid turbines and more especlally to those
wherein Jow pressure motive fluid acts upon

oppositely rotating bucket wheels. In a
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turbine of this character working, for ex-

ample, between atmospheric pressure and a
vacuum equal to 29" of mercury, it 1s a
serious problem to handle the large volume

of fluid ‘without choking or retarding it on

the one hand or abstracting less than the

“maximum amount of energy on the other.
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In carrying out my invention the turbine
is so constiructed that the direction of steam

flow is radial and inward toward the shaft,

suitable nozzles being provided for directing
and guiding the fluid. The nozzles may be
iverging or non-diverging In .character,
usually the latter, and are supported by the
casing of the machine, the latter containing
a circumferential steam chamber opening
into the nozzles and receiving fluid from a
suitable inlet. The bucket wheélsare nested

~one within the other with the proper clear-

35

ance between, each wheel having its own
shaft. It is evident in such a turbine that

‘the buckets must be of considerable length
to accommodate the large volume of motive

fluid at the low pressure. Since the buckets

extend parallel to the axis it follows that
if they are supported at one end only they

will bend outwardly under centrifugal force,
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-at the other, and in rotating will be injured
or destroyed either by contacting with a sta-
tionary part of the machine or with another

-row of buckets. To prevent this, the ends
of the row of buckets having the greater
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diameter are securely anchored to the wheel

or other carrier, and at their outer or over-

hanging ends are secured to a means braced

against the effects of centrifugal force which
allows the parts to freely rotate but which
revents the pitch ‘diameter of the buckets
rom changing. This means is pierced by
the shaft carrying the imner wheel, but is
separated therefrom by a clearance so that

the rotation of one wheél creates no mechan- -
icdl friction on the other wheel or its at-

.....

‘within the casing
ed on a shaft 7 carried by a bearing in the
Near the periphery

| tached parts. It is important to skparate
the parts in this manner because each has a

fairly high surface speed and since the move-
ments are equal and in opposite directions
any friction would be the equivalent of one
part traveling at twice the speed. Tolighten

the outer member as much as possible and™to .

permit the exit of steam, the said means 1s

-made up of a ring locked to the bucket car-

rier, a hub surrounding the shaft with a

clearance between surfaces and a plurality
- of ‘radial spokes. The inner wheel i1s also
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provided with a holding means comprising
a peripheral ring, radial spokes to increase -

the strength and permit the steam to escape,
and a hub which is fastened to its shaft.

consideration being to fasten them in such
manner that they. will resist centrifugal
strains and also unite each wheel or carrier
with the means for holding the ends of the
buckets. |

In the accompanying drawing which illus-

trates one of the embodiments of my inven-

tion, Figure 1 is a partial axial section of a

turbine; and F1g. 2 1s a partial cross section
of the same. - '

1 indicates the casing which is divided

into suitable parts in any desired plane or-
provided with an annular

planes. It 1s

0

1 The buckets may be secured to the rotating
parts in any suitable manner, the principal
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steam chamber 2, an inlet conduit 8 and an

exhaust conduit 4. - Cast into the casing are
sheet metal partitions 5 forming walls of

the nozzle passages, the other walls being
formed by the casing itself. These nozzles

or nozzle passages receive steam from the
chamber 2 and discharge it at the desired
velocity and in the proper direction agamst
the adjacent row of wheel buckets. I.ocated
1s a bucket wheel 6 mount-

casing of the machine. N
of the wheel 1s an annular row of buckets 8
which extend parallel to the axis. These
buckets are united on the end opposite the

| wheel web by a ring 9. In the present in-
stance the buckets are cast into the wheel.

web and ring, but they may be secured in
any other manner if desired. Such a ring

which it would be subjected. In order to
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will not of itself withstand the strains to

prevent the ring- 9 from breaking under -

centrifugal strains and permitting .the

buckets ‘to strike the rozzles, a retaining 110




- g the hub with the outer portion of the
 yetainer i & plurality of radial spokes 14.

B
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shown in Fie. 2.
strikes the outer row ot buckets and - pro-
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metrically of the struct me and 1 the plmlle
Iiif Ehi_, narts.

“direction.
. ets ave secured to a retainer 17 and the latter
39

from the buckets 16 enters the space witl
5 the 1nner wheel and freely passes throu

o

means 10 is provided, and between the-two

“is a shoulder to take the strain off of the re-
taining bolts 11, shown in dotted lines. |
retainer is plmfided with & hub 12 that is

separated from the shaft 13 of the second

wheel by a clearance suiticient to keep the
| for the wheels, a retainin

parts out of contact at all times. Connect-

+hese spokes may be cast ntegral “with the
huly and onter. chamber.
madke separate and secured thereto,; Aepend-
U ane: tlm ssrvice for which the ;.urhme 18
EH.-JL%L

O and reta 111”-1 10 have hraces mbendmﬂ cin-
Phis effectively nts the
riny from bre :fm Y.

Lo ﬁateﬂ wholly ithin the ﬁlSh mentioned

whneel 18 3! Wiht‘*l 15 carried uT”"le shatt 12

Dl Ve

“and rotatir ng 1z the opposite (hlf—*(}f s>n to the |
sald fwt{_‘*

1t 1s provided with an an-
DAYS aﬁel

..i!.-.

wheel,
nular 1o of hua.,L. ots 16 e.&t(&mmm
to the axis,
construetion to those of the first whesel ex-
cept that they are oppositely disposed as
&iflml fmm the nozzles

(:}uf*es rotation thereotf 1n one dnecnmn and
the steam capmcr therefrom is (lll"ﬂ(,ted
against the buckets of the mner wheel and
pl{}du{,f‘*‘n rotation thereof 1in the opposite
Thie right hand ends of the buck-

1s connected by spokes 18 with the hub 19.

In this particular instance the buckets 16 are

cast 1nlo the wheel 15 and the retainer 17,
put they can be made 5epdmtﬁ there i“rom
and secuived in place by any suitable means.
+he steam enters the machine through the
conduit 5 and immediately fills the a,ﬂmﬂd

hambf r 2 whence 1t passes thmlwh the noz-
bteam ISbump‘

zies and sets on the buckets.
1110
oh
the spaces between the spokes of the retain-

ers of both wheels into the exhaust dmmber

20, the latter cmnmunlmtmw with the con-
duit 4 which leads to a condemel of suitable

construction. By reason of the coustruction

described 1 am able to make the buckets 8
and 16 of such length and width as are nec-
essary ‘to' handle very large volumes of mo-

tive fluid and it is evident that they may be
made longer or shorter as the reqmrementﬂ

of the service demand.
in aceor (,me*e with the provisions of fbe
patent statutes, I have described tlie prinei-

- ple of oper 1‘[101,1 of my invention, together
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with the apparatus which I now wn&der to

represent the best'embodiment thereof: but

T desire to have 1t understood that the appa- |

ratus shown is only illustrative, and that the.
| fluid from the "‘"Ell‘"l}’\t:?‘ 0pp051f91y rotating

invention can be-carried out by other means.

vVha,t I clalm a% new and desrrr« to secure‘_

The

o1 tn«;} may be -

1* mi}. thus be seen that the riiig

v | buckets

These buckets are similar n

vidual snafts for the

gageinent. o
| 7 n an EIRntIC ﬁmd turbmm the com-

‘bination of-a casing containing 2 "‘*ufam*ia
’wlﬂ(?16f1

DE3. 241

by Letters Patent of the Umted Sta,tes,

1S,—
1.In an E‘l&bi&ﬂ fuid turbine, the combina-

tion of a cdsing., wheels m {)Lmted therein one

inside of the Gther axially extending buck-
ets mounted on Hl@ WhGPlS, sepmate shafts
means for the

ends of the bucheta and mmetucall** eX-

‘-tul(: g braces for t’rlﬂ retainer wmﬁh hold
1t wamst centrifugal forces.

9, In an ehqtm fluid turbine tne combina-
‘uon of a casing, a wheel mmmfed therein, a
shait for the “Wheel, buckets supported at

one end by the wheel and extending parallel
with the sh &:FL, and 2z

refi umw means Tor
maintaining the unsupported portion of the
aﬂdlml ceﬂtmiuml stresses,

means comprising a ring, a hub, and radi-

ally-disposed connectors between the ring

and hub.
. In an ehsticmuti g bmbma the. combl

tlon of a casing, wheels mounted Lherem -

and located one within the other, amally
extending buckets, individual shafts for the
wheels, X retammg means for the ends of
one set of buckets, diametrically extending

braces for said m(, ns, and a hub to ‘which’

the braces are conneuted L}:.e said hub bein
bored to-receive cone of thé ‘shafts, Whli,%
bore ig larger than the shaft. = -

4. In an elmﬂc ﬂuld turbine, the combina-
tion of =

and 10@:«11&& one within the. other, axially

*_cztendmﬂ buckets mounted on the wheels,
~0pp(}31tely extending shafts for the v heeh:.

a retainer for the ends of one set of buclﬁ.et
rigidly buppmtﬁd by a shaft, a

mtendmn macea for the retaimner. -
In. an elastic fluid turbine, 'thﬂ- CoMnl-
bumtmn oi a casing, wheels mmmtald there-
1n, axially-ext J:dmf“ buckets supported at
one end by one of the wheels, a retainer for

'Il"mmfahunrr the unsu pport%_ portion of the

buckets fw‘um‘r centrifugal stresses, and
braces for smd retainer which. euenr’ dia-
metrically of the wheel and are under ten-
sion when the same is rotating. L

€. In ;m e']astlc fiuid Urbme tno COIN-
bination of a casing; wheels iccated ﬂ"*era.,mj
axial buckets mounted ol 1:11(, wheeis ndi-
wiheels, & ring mzia.:mrr
Lhe ends ot one row of bur"-_s:r*ts a.nd a remm-

| ing means therefor comprmnw an 1nter-
locking ring, radial spokes that are undﬂr

ter:.smn and v hab which is connected t
the p{)l'ﬁq ﬂnd 1s bored to’ permit one of
the shaifts to pass throufrh 1t wﬁnmt en-

ferential chambe 3r. an inlet cond u:u,
to the ehcm*rber' oz7les receiving :mtwe

yﬁvhe Is, amal bumetb carrled by thul . eels

sald |

retainer for
‘a second set of buckets, and dmmeu:u; ally
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casing, wheels: mmmt{*u therein
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and pr epelled by the fluid from the nozzles

retainers for the buckets of both wheels

through which the exhaust passes, one of

the retainers being perforated to permit a
shaft to pass freely through 1t, and an ex-
haust conduit.

8. In an elastic- fluid ‘turbine, the con-

. bination of a casing having an inlet and an
~outlet, oppositely rotatmg wheels mounted

tuerem shafts for the wheels extendmcr 10

ogpocslte directions, bearings for.the shaftsl
located on Oppos1te sides of the casmg, axial
buckets secured to the shafts, a retaining
“means for the ends of one set of buckets

which is carried by the same shaft that sup-
ports the buckets, a retaining means for the
ends of the other set of buckets and diamet-

- vically extending braces for the means which |
revolve freely with respect to the other Wheel
-and its shaft. L '

1 one within the other,
buckets carried by said wheels, diametric-- o
ally extending braces for the outer ends of

3

9, In an’ elastlc ﬂuld turbme ‘the com-

bination.rof a casing, opposﬂzely rotating
wheels mounted in the casing and located
amally -extending

the buckets, a supply conduit, nozzles ar-

ranged ad]acent the periphery of the outer

Wheel to supp ply the turbine with motive
fluad from saxrd condult and an exhaust con-

vided with axially arranged passages for

l:.Tl
"
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duit for the turbine, sald wheels belng pro-

delivering the exhaust from the interior of

‘the wheels to.flow to the exhaust conduit.

In witness whereof, I have hereunto set

‘my hand this ninth da ‘of September, 1907.

ELIHU THOMSON
Wltnesses

JouN A. MGMANUS Jr, |
HENRY 0 WESTENDARP
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