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 STEAM-TURBINE.

SPECIFICATION formlng part Of Le‘ﬁters Patent No. 714, 627 d&ted November 29, 1902
- | '_ | Apphcetmn filed Mey 2 1902 Serial No, 105,865,

(Nc model,)

o :::r,ZZ whcm it ma J CONCETTL:!

Beit known that I, ROBERT WILSON, a c1t31-

_'?en of the United Stetes, residing at Schenee- |
‘tady, in the county of Schenectady and State
-of New York, have invented certain new and

) 'nsefulImprchments in Steam-Turbines; and
- Ido hereby declare the following to be a full,

1o

... . 'clear, and exact description of the -inventicn’,
-~ . . such as will enable others skilled in the art to
.'Whlch it appertains to make and use the same.
My invention relates to steam-turbines or j

o _ﬁ'_;;1mpact -motors driven by the energy of jets of
.. steam acting on the periphery of a driven
.. . wheel, the ODJth of the invention being to

o _i: 5 fobtem efficiency at a much lower peupherel

- speed than has hitherto been attainable in

. this class of motors.
. of this class, fcllcwing- the water-impelled
| - impact-wheels, the steam after suitable ex-
‘pansion was directed against a series of re-
- ceding vanes or buckets of such form as to

. -theoretically reverse the direction of motion
- of theimpelling-jet as nearly as possible, and |
-~ thuosabsorb the whole energy of motion of the
USRI ¥~
. 5 tor, which latter to have the highest efficiency

| ~should have a peripheral velocity one-half
_ that of the impelling-jot.
 high speed not only reached the limit of the
. -mechanlcal possibilities of the materials em-
.. ployed, but to be available necessitated gear-

L ;_m':rdcwn toordinary speeds,even though such "

- gearing was highly absorptive of pcwer and

T .cthcrmsc objectionable. |
My 1mprcvement aims to dlspense with the
EEE __-5‘ccmp11cet1011 of unnecessary gearing and to
o - gsecure duectly a moderate and workable ve-

- loecity in the motor by simple means yielding
a high efficiency, avoiding sudden reversals
of mctlon or extreme chano‘cs of direction in
~ the impelling-jet, the latter giving out its en-
~.ergy of motion to the mctcr-wheel by stages
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~In the original motors

jet. by transformation into motion in the mo-

1This excessively-

as fast as the latter is able to transform it,

conserving the remainder after each stage to
‘be ut111zed inasubsequentstage without lcss '.
. the steam-current traveling ccnsbantly for-
. ward, and all stages cccpera,tmcr to the attain- |

L ment of the final and normal velocity of the

.- " mechanism until the available energy has all
50
- completely-deénergized steam. passes to ex-

been imparted to the motor-wheel and the

heust or tc condenser

for the purpose, as shown.

In the drawings forming a part of this speci-

fication, Flgure 11s a vertical elevation of the
moftor, pertly in section. - Fig. 2 1s a trans-

verse sectlon partially in plen of the said

motor, taken on line 2 2 of Fig. 1
w is the main base. |
1y is the casing.
- ¢ 18 the central shaft.
mounted on said shaftt.
periphery of sald wheel.

bis the motor-wheel
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C ¢ are vanes on the |

d is the steam-inlet, ¢ the expancmn steam

passage or nozzle lcedmﬂ' to the vanes of the

motor-wheel.
f'g hiareby-passesor mtermedletes fcr the

passage of the steam in its progress through

the several stages of action in the motor.
7 k[ m v are the several stages in the path
cf the steam where action successwely takes

place upon the motor- wheel.

n is the passage leading the exheuet-—stea}m, ~

to the atmosphere, toa ccndenser or to other

stages of a multiple wheel where ccmpound-—

ing shell appear desirable.

75

p represents the side plates of the perlphery -

of the motor-wheel, flanged at 0 and provided

with water-grooves ¢ ¢ to prevent the lateral
| esca,pe of steem at the rotating juncture. "
- ris the annular member of the motor-case
in which the intermediate passages fg It ¢ are
‘incised or contained.

s 18 the ennuler pletc
closing said intermediates. |

- tis the stop-piece closing the steem pas-
sage e. -

- wuarethepivotsof ther emcvable Vanes ce.

z is a key for shatt a.

The steam passage or nozzle ¢ is made ex-
‘pansive in the usual form to provide for the -
requisite expansion of the steam from the
~high temperature, pressure, and compressed

.80'

volume at which it is admitted to the nozzle |

the vanesccof the motor-wheel against which
the jet impinges.

‘to a suitable volume, temperature, direction,
and kinetic energy for acting by impact on

95

The whole desired expan-

sion may take place in thisinitial passage or

it may be distributed through the several in-

termediates by an additional expansion at

the end of each, which are slightly widened
The widening of
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passage ¢ and the other passages may be trenc- E
verse or lateral, or both. The intermediate
passages are made of succeeswely mcreaeed:: o




o

2

- capacity or area to provide for carrying the

same current of steam at reduced velocity,

since thesteam is nowhere absorbed and there

1s very little leakage or condensation. The
stages 7 k£ [ m are also preferably successively
increased in length at each stage to provide

. for equable action upon the vanes at the con-

stantly-reduced velocity of the current, which

~at each stage approximates. more nearly to

10

the normal velocity of the wheel and at the

 last stage should be measurably equal to that
- velocity, provided the energy of the steam-

current has all been availed of by transfer-

~ ence and compounding is not resorted to. In

-

the latter case the several stages are simply .

distributed proportionally throughout the se-

‘ries of compounded motor-wheels, which are

- arranged side by side on the same shaft in
- theusunalmanner. Thaveinthe present illus-

. ..r' 20

tration shown four stages on the motor-wheel
b; but any number desired may be employed.

I . If it is desirable and practicable to use a mo-

tor-wheel of large diameter, a large number

of stages may be arranged for action upon
one wheel; but if owing to lack of diametral

space or other considerations a large diameter

-of wheel is not available a number of motor-

- wheels may be mounted upon the same shaft

30

- and the requisite number of stages for ex-
‘hausting the energy of the steam distributed

- among them proportionally, as above stated,

- with the same effect.
similar wheel or wheels is mounted upon the
- same shaft, operated upon bv a nozzle in the

For reversing also a

reverse direction. |
The vanescare preferably made removable

and replaceable, as the prineipal wearin the

machine is upon the vanes. For this purpose

- they are provided with the pivots or projec-
tions w, fitting into corresponding apertures

In plates -p; but this detachability may be

- provided forinanysuitable and workmanlike

. Mannelr.

s

'The vanesalso may beof any shape
most suitable for the funection of taking up
the proper share of the motive energy of the

~Impinging jet and at the same time permit-

ting the current to pass on withits remaining

- store of energy unimpaired for other stages

without throttling or eddying, as it is not de-
signed 1n this turbine that each bucket shall

“theoretically transform the whole store of en-

~ ergy of a section of the jet included between
~ two buckets, and thereby convert the kinetic

energy of the section into motion in the wheel
at a single impulse, an objeet which cannot

" practically be accomplished.

- Operation: Steam at high temperature and

‘pressure is admitted through inlet d into ex-

panding-nozzle e, wherein it’undergoes in-
crease of volume with proportional diminu-
tion of temperature and aequires projectile

 veloecity and kinetic energy with which it im-
- pinges upon the vanes c in its path in a direct
~ line approximately tangential to the wheel.

. To these vanes it gives up a portion of its ki-
‘netic energy and sets them in motion, while
~-the steam-current passes on through stage 7, |

I

l

714,627

wherein it still continues to act with its re-

‘sidual energy on themoving vanes over which

it is enabled to pass, the stage 4 being of just

70

sufficient capacity to carry the current con-

stantly forward at reduced velocity without
substantial check more than that occasioned
by the transference of a portion of its kinetic
energy to the wheel. It here enters the in-
termediate passage or by- pass f with but
slight deflection, whence it emerges to im-

' plnge upon the moving vanes in stage k. It

may take a slight degree of expansion on
emergence if not fully expanded to the work-
ing limit previously. At this point it again
operates upon the vanes of the moving wheel,
giving up to them a second portion of kinetic
energy, since the vanes at this stage by no
means have the velocity of the moving cur-
rent of steam. After passing through this
stage the steam-current passes into interme-
diate passage g, which is of capacity just suffi-
cient to carry the current at its reduced ve-
locity, where it impinges upon the moving
vanes in stage /[ and gives up another portion
of its kinetic energy, again accelerating the
movement of the wheel by the transference

of energy. The steam-current thus passes

through all the different stages provided for
it, alternating with the several intermediate
passages until its kinetic energy is finally ex-
hausted, its velocity and that of the wheel-
vanes become approximately the same, and
it proceeds to exhaust through passage n.
The final velocity of the wheel will depend on
the proportion between the factors which gov-
ern its motion—to-wit, the wheel’s diameter
and capacity, the resistance to be overcome,
and the relative volume, temperature, and
pressare of the steam-supply, all being regu-
lated by the prospective work for which the
engine Is designed. These motors from their
simplicity, compactness, economy, and avail-
ability as to regulable speed are adapted to
all the uses for which engines of the ordinary
types are now employed and to some uses for
which they are to be preferred.

While Fig. 1 is shown as a vertical eleva-
tion, it is obvious that this motor can be used
with the shaft either horizontal or vertical or
in any desired position.

I claim and desire to secure by I.etters Pat-
ent— |

1. Inasteam-turbine,a motor-wheel having

| vanes on a closed periphery, a steam-passage

for directing a jet of steam against said vanes,
covered areas or stages at intervals around
the wheel inclosing said vanes on the outside
and forming passages for the steam-current
while acting on the vanes, and between said
areas, intermediate connecting-passages for
the steam-current, outside of and shielded
from the vanes, whereby the steam-current
iskeptin acontinuous path around the wheel,
whileacting at specified intervalson the vanes
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cumulatively, to impart its energy of motion -

to the wheel, substantially as specified.
2. Inasteam-turbine, a motor-wheel having
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- . vanés on-‘a ¢l osed pemphery, an expansmn | is kept in a continuous path around the wheel
~ steam-passage for expanding and directing a | while acting at intervals on the vanes cumu-
- Jetof steam against said vanes, a plurality of | latively, and a free passage therefor is pro-
- covered areas or stages at mtervals around | vided at a continuously-diminishing veloclty [5

5 the wheel inclosing sa,ld vanes on the out- | of current, substantially as specified. -
. side and forming passages for the steam-cur- I In teqtlmony whereof I affix my swuature' '
. rent while acting on the vanes, and between | in ‘presence of two witnesses.

- said areas intermediate connecting-passages | ROBERT WILS'ON
R for the steam-current, each of successively-  Witnesses:
m ‘increased capacity, outs1de of and shielded | - ROBERT K. WILSON,

- from the vanes, whereby the steam-current |- WILLIAM EDWARDS.
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