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- The present invention relates. to- improve-
ments in turbines operated by steéam or other
- gaseous elastic fluid, wherebyliquid oceu rring |
1n the turbine may readily be removed there-
1rom and whereby the gaseous elastic fluid
-~ 1Inay be maintained at high pressure (even
~ . when being used at reduced volume) until it
- - 1isdischarged fromthe nozzles u
o of the turbine. - .
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~Beift known that I; LipA WILSON, a citizen

~ - of the United States, residing at Plerrepont
. House, Montague street, Brooklyn, county of
-5 Kings, State of New York, have invented cer-
‘o tain new and useful Improvements in Elastic:

~ Fluid Turbines, fully deseribed and repre
- - sented in the following specification and the

- accompanying drawings, forming a part of

30

. ingbe reflected back onto the moving blades
- . unless caught-and removed from the turbine.

40

the same.

3 . ' '

~...20  For turbines having fmoving_'blades_-'_jliq'uid';.
- intermeshed between these causes great fric-
. tion, especially if arranged in alternate series.
Coooo o with fixed blades or-alternately with other
~_ moving blades running in a reverse direction;
.25 and this invention “provides means for the’

of suchliquid and to prevent

. its'further friction with the moving parts of
- tlie turbine. I-effect this by the following-: at greatly-reduced pressure and correspond-
ingly-reduced efficiency. Itis therefore de-
sirable to throttle the gaseous motive filnid in
‘the nozzle by which it enters the turbine as
near to their inner orifices adjacent to the
‘turbine-blades as possible, so that the pres-
sure may be fully maintained (even when the
volume delivered to the blades isreduced) up’

. described appliances: Between the fixed
b blades (when such exist in the turbines) and
-~ the moving blades and (when thére are no
- fixed blades)between the moving blades them-.
R ves a clearance - space provided through
- which the liquid may be thrown outward in
o ‘the direction of the outer casing by the cen-
. trifugal action of the moving blades. The
S ligquid so ejected would upon striking the cas-.

[
uuuuu

For this purpose I provide a trough located

ST R in a chamber'arou_nd each series of the mov-
- ing blades between them and the outer cas-
. ing to receive the discharged liquid. - These.
. troughs are separated from each other when
' there are fixed blades in the  turbine by the-

- rings which attach the fixed blades to the cas-
© - ing,or in case all the blades revolve, by rings
- extending between each series of moving
. -bladesfor a short distance toward the center

of the turbine, the (_31@&15'31106-5 pace between
- the moving blades being sufficiently enlarged
for such distance to allow space for such |

pon the blades

| around the shaft
-the turbine.

valve extending through a suitable stuf

chambers receive the liquid and defiect it into
the troughs, (thrown centrifugally by the mov-

bine the troughs return the liquid agalin to the

theliquid, but forins a heating-jacket around
the moving blades and helps to equalize the

-expansion of the outer with that of the inner
. parts of the turbine.

1 The fixed blades and
other stationary parts of the tu rbine may be
provided with water-lute joints where desired

fected by throttling off the gaseous

.to the said orifices, which should be.so situ-
ated that the gaseous motive fluid- has the
‘shortest possible distance to travel therefrom
and in which to expand itself beforé its pri- ~
‘mary impactupon the tu rbine-blades. . Feffect
this by inserting a rotatable throttle-valve of
special construetion in each nozzle situated

as close to the inner orifi
blades as possible, theshankof each throttle-

&

ce adjacent to the

neg-

‘box to the outside of the turbine and all the.
shanks connected to be actuated simultane-
ously by suitable gearing, which may be oper-
ated (as preferred) by hand or automatically .- )
by a governor of any convenient type.. . The

drawings illustrate the throttle-valves placed ..
in a series of nozzles leading from the gaseous-.. - .M

| rings. At the upper, part of the turbine thd o

55

Ing blades,) and at the lower part of the tur-

~c¢hambers, whenceitisremoved through pipes
‘tosultable traps which permit the exit of the
liquid, but not of gas, (such as steam, ) so that
‘any hot gas (such as steam) which. passes
| with the liguid to the chamber through the
-clearance-space between the respective blades
“cannot escape from the turbine-casing with .

60

and other moving parts of

 Inturbines operated by steam orother gase- -
ous elastic fluid it is desirable to regulate the

supply of such motive fluid in proportion to
-the ‘work to be done from time to time. If
-this'is ef | |
motive fluid by the main supply-valve, it
reaches the turbine-blades much expanded =~
8o

oo |
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motive—ﬂuid-supply chamber to the turbine-
blades. Onthethrottle-valve shanks outside
the turbine are pinions actuated by teeth on

a ring surrounding the casing, thisring being

actuated by suitable gearing moved by the
governor or by hand when preferred.
"My invention will be understood by refer-
ence to the annexed drawings, in which—
Figure 1is aside elevation in section at the
centerline where hatched of a turbine employ-
ing myimprovements. Iig. 2isanend eleva-
tion of the turbine-casing with the parts

~ broken away where hatched into sections af

various planes the portion between lines 1
‘and 2 being in section on line 1 2 in Fig. 1, the
portion between lines 2 and 3 being in Sectwn
on line 2 3 in Fig. 1, the portion between lines

- 3 and 4 and 5"&11(1 6 being 1n section at the

20
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‘blades €.
periphery of each wheel and the casing to

: tween

end of the drum, and the portion between lines
4 and 5 being in section on line 4 5 in Fig. 1.

Fig. 31sa Sectlon on line 77 in Ifig. 2. I‘w 4.
is a side view, and Ifig. 5 a cross- seetion nec,u
the top end, of one of thc nozzle-valves. EKigs.

3 to & are on alarge scale.

A designates the bed-plate, and B the ped-
estals £01 the shaft B’ of the turbine-drum D.

The drum is carried by the shaft and has at-

“tached to it a sel ies of wheels e, having radial

impact-blades ¢’ and rotated within the cas-
ing formed of the shell K and heads I F/.

The head I is formed with an annular motive-

fluid. chamber G, from which nozzles a extend
nearly to the impact-blades ¢’ on the first
wheel e. The motive-fluid chamber is sup-
plied with motive fluid by one or more pipes
G'. Each wheel, as shown in Figs. 2 .;.nd 3,

is formed with a series of radial blades e/, the

- spaces ¢ between the blades forming chan-

nels through which the motive fluid passes

from one Side and direct 1t backwardly from

the opposite side. The wheels are spaced
apart upon the shell of the drum sufficiently

to admit intermediate flat rings f, which are

attached to the casing K and are formed with

blades [, adjacent to the blades €', the faces

of the blades 1’ being opposed 1evemely to
the faces of the blades e, 80 as to receive the
backward current of motwe fluaid and dis-

“charge 1t again forwardly upon the blades of

the succeeding wheel e. The nozzles a are ex-
tended radially at suitable intervals and are
tapered in cross-section and inclined from the
chamber G to their outlets to deliver the mo-
tive fluid 1n a forward direction upon the
A space is provided between the

form a chamber I between the adjacent flat
rings f. A clearance-space ¢ is formed be-
each of the rings and wheels to per-
mit the escape of hqmd which may be con-
densed between the blades, and an annular
trough L is attached to the casing within

the chamber I by a central plate /' to re-

. ceive the liquid which is discharged from

the wheels and prevent it from falling back
again upon the wheels. 'T'he chamber 1, ex-

isting between flat rings 7, servesin the lower

 ring f.

operate at the actual delivery-point.

boxes C' for the stems.
‘boxes a toothed pinion J 1s applied

ring-gear K.

| it may be moved to turn the pinions.

73,105

 half of the casing to lead the liguid to its

lowest point, where a discharge-pipe 7 con-
ducts the liquid to a trap 7. - One of the traps
is shown for illustration in Ifig. 2. Seven of
the wheels e are shown upon the drum in Fig.
1, and the motive fluid-is therefore expanded
1epemedly in passing from one wheel to an-
other through the blades of the stationary

inwardly, close 130 but not in contact with 1311@
shell D of the drum, and thus divide the in-
terior of the casing into separate chambers,
each of which is tlapped separately by the
construction described, so that condensed
liquid is not only discharged from the bottom
without permitting gas to escape, but com-
munication betweenthe chambersI,surround-
ing the several wheels, 1s prevented. The flat
rings 7 thus form partitions which prevent
the motive fluid in one of the chambers I

75

The rings f extend from the casing

80

from communicating with the motive fluid in -

any of the other chambers I, and the reduc-
tion of ptessm e, therefore, takes place by the
expansion of the motwe fluid in passing
through the blades e’ and f'. The casing con-
tains an exhaust-chamber K* at the last of the
series of wheels, into which the exhaust-steam
is delivered and dischar ged therefrom by any
Smtable outlet, as the pipe H in Ifig. 1.

Fig. 3shows several of the nozzles ¢, having

09

05

enlawed inlets from the chamber G the in-

clmatlon of the nozzle tothe side of the wheel
e forming a sharp corner at one side of the

nozzle’s outlet, opposite to which a sectoral
valve - plug ¢ is fitted in a sectoral groove

formed along the side of the nozzle opposite
to said corner.

The valve in cross-section 18
a sector of a circle and is fitted to the sec-

toral groove, so as to lie flush with one side

of the nozzle when full opening of the latter
is desired.

turned inwardly, as shown in Fig. 3, it moves
toward the sharp corner at the opposite side of

the nozzle’soutlet, and thus contracts the pas-

sage directly adjacent to the delivery-point,

‘where the motive fluid is discharged upon the
blades e
prevent the expansion and consequent loss

This construction i1s adapted to

of pressure in the motive fluid when throt-

tled at a distance before it is discharged upon

the first rotating wheel, and this eft eet 1S Pro-
duced by employing the rotating valve-plugs
and locating them opposite to the sharp corner
at the outlet of the nozzle, where they may
The
stems ¢’ of the valves are of cylindrical form
and are extended radially outward through
the casing, which is provided with stuffing-
Beyond the stuffing-
to each
of the stems and meshes with an annular
The ring-gear 18 broken away

in Fig. 2 to expose one of the pinions and 1s
chown in Fig. 1 fitted to a circular seat upon
the left-hand end of the shell Ii, upon which
bear-

The valve is so located that when
the edge nearest to the outlet of the nozzleis

100 .
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ings le.-'ai*e,attached to the Sh___ell E and support
& shaft m and a worm n, which meshes with-
‘& section of ‘teeth upon a periphery of the

-ring-gear. A hand-wheel #' upon thé shaft m
. 5 enables the operator to turn the ring-gear and
- adjust all of the valves ¢ within the nozzles

- simultaneously. TheheadsF’ areshown pro-

~ Where it passes through the heads. Such ; oint
. 1o . furnishes a means between the stationary and
~ . revolving parts
- cape of fl _
.+ . heat engendered by a closely-fitting packing.

of turbines to prevent the es-
id, while avoiding the friction and

 The lute-jointis composed of a series of rings

s

and intermediate grooves upon one surface

- grooves upon the other surface, the opposing

- .rings and grooves intermeshing with one
-~ another nearly but not quite in contact, 8o
.~ 20 that fluid between such rings and grooves
-~ renders them fluid-tight by their centrifugal

' action as they revolve intermeshed with one

. another. A ring Pupon the shaft B'is shown

~ provided with such rings and grooves, and the

© o casting ha,ving's_imﬂm'_ringg and grooves, the
- .chamberbeing supplied with water
. sureby apipe g, which water
- the chamber between the
.30 . .. .

.+ The centrifugal foree generated by the rotat-
o ing ‘Tings throws.the ' |
- .opposed grooves, and thus forms a fluid-tight
.~ “joint which prevents the escape of any fluid

35 fromthe casing, whileé the moving surfaces are

head F'is provided withanannularchambered

under pres-
is delivered from
| e rings by suitable
passages, so as to lubricate the moving parts.

fluid forcibly into the

- fullylubricated. Sucha packingofluted rings

: and grooves may be applied to the

junction

;-;f_ : ~ of any of the moving and stationary parts—

© I as, for instance, the inner

edge of the rings f

 40'and the adjacent surface of the drum D. Tt
. will be readily seen that the pressure within |

the casing tends to discharge through the lute- |
. rings around the shaft any liquid that may
- . becarried by the motor fluid, and where such

s 4 5 _
-7 plyof qu"lidtlllfougll'lt;he__pipe_q would not be.

liquid suffices to lubricate the rings the sup-

felly, permitting each wheel to be made of

- cast metal in one biece and bored to fit upon
~ the drum and secured thereto by any usual
-~ .means. - If made of cast metal, a metal tire

" the wheel.

. ot .Clmnpin_gf--bandg(S_ll_ownjat ¢ in Fig. 1) is
preferablyshrunk upon thefellytostrengthen
The rings £, which contain the re-

.~ versing-blades J'; are of similar construction,
- .embracng an inner hub and an outer annu.

6o

~tached, and

. lus, to both of which the blades 7' are at-
the outer annulus attached to the
casing E. I'he ¢ross-section of the blades ¢’
~and 17 1 in _
~ throw the current of motor fluid alternately
- In opposite directions to make im
. 05 the opposing surfaces of the blades ¢ in the
. 1ost effective manner. The blades may be

is clearly shown in Fig. 3 adapted to

pact with

|

783,105

strengthened by being connected circular y
at Intermediate points between the hub-and
felly. S
- Having thus set forth the nature of the in-
vention, what is claimed herein is— o

1. A turbine having moving blades, and
opposed fixed blades to reverse the motion of
the motive fluid, with a clearance-space be-
tween the respective sets of blades, a casing
inclosing the whole, and a trough supported

‘Inside the casing surrounding the sald clear-

~and corresponding rings and intermediate ;’

ance-spacetocateh the liquid discharged from
the clearance-space. T

2. A turbine having a series of ‘moving

wheels formed with blades, such wheels
spaced at intervals, a casing inclosing such
wheels, intervening rings fixed to the casing
between the said wheels with clearance-space
between such rings and wheels, the rings hav-
ing opposed blades for reversing the motive
fiuid and forming chambers within the casing

‘around said wheels, and a trough supported
1in each chamber surrounding each wheel to

catch the liquid discharged from such clear-

-ance-space, a pipe for drawing the liquid
from the said chamber, and atrap connected

with such pipe to prevent the escape of gas

therefrom, ...~ T
3. In a turbine, the combination, with sev-.
eral series of moving: blades arranged at in-

75

8o

Q0

95

tervals, and a gas-tight casing surrounding .

sald blades, of rings attached to the casing-
extending inwardly between the respective

series of moving blades, the said rings sSup-

‘porting stationary blades between the respee-

‘tive series of moving blades, with a clearance-
Space between such respective series, the

Tt will be observed that the blades carried |

[ |

‘gaseous motive fluid expanding progressively
-In the several series ]
‘blades and becoming gradually reduced in

of

xed and moving

IQ0

3105

pressure in its progress through said succes-

sive series of blades, troughs in the chambers

‘between the rings to guide, receive and trans-
mit the liquid from the clearance-spaces, a
i Pipe from each chamber to draw the
Afrom the same and.a separate trap upon each
of the said pipes to discharge the liquid with--

| luid to
I1g

ouf permitting the gaseous motive
pass out. |

4. In a turbine, the combination, with
blades carried therein, and a casing inclosing

liguid

110

them, of nozzles to deliver the motive fluid.

upon the blades, within the casing, rotatable
valves inserted across the nozzles near their

outlets and adapted when turned to contract

the said blades, a ring-gear encircling the

casing, a pinion upon each valve-stem out-

side the casing and meshing with such ring-

gear, and means for turning the ring-gear to

adjust the valves simultaneously.

120

the area of the nozzles directly adjacent. to

I 25

5. A turbine having a drum provided with

and supporting a series of wheels, each com-

prising a hub, felly and intermediate blades

of suitable shape to cause the motive fluid to

ftraverse laterally through the wheel and to =




1O

15

..30

- moving wheels each comprising a hub, felly,

‘neously by suitable gearing, luted rings and

combined in the gsame turbine, as and for the

738,

105

deflect; it backwardly, and a clamping-band ‘suitable shape tdm cause the motive fluid ,'113(5_ 35

applied outside of the felly to hold the wheel
firmly together. | ]
6. The combination of a turbine, of a drum
provided with and supportingseriesof spaced
moving wheels each comprising a hub, felly,
clamping-band and intermediate blades, of
suitable shape to cause the motive fluid to
traverse laterally through the wheel, and to
deflect it backwardly, a casing surrounding
the wheels, stationary rings attached to the

- casing between the wheels, and having pas- |
sages of suitable shape to cause the motive

fluid to traverse laterally through them and
directit forwardly, clearance-spaces between
each wheel and the adjacent rings, a cham-
ber containing a trough around each moving
wheel between its periphery and the casing,
means to remove liquid from each chamber
separately but not to permit gas to pass out
with such liquid, nozzles provided with rota-
table valve-plugs near their orifices, the
valves being arranged to be turned simulta-

ogrooves to form fluid-tight joints where de-
sired between stationary and moving parts
of the turbine, all provided, constructed and
purposes and substantially as herein de- |
scribed. |

7. The combination in a turbine, of a drum
provided with and supporting series of spaced

clamping-band and intermediate blades of

traverse laterally through the wheel and to
deflect it onto the adjacent moving wheel,
a casing surrounding the wheels, stationary

‘rings attached to the casing and extending

inwardly for a short distance therefrom be-

tween each series of moving wheels, clear-

ance-spaces between each moving wheel and

its adjacent moving wheels, a chamber con-

taining a trough around each moving wheel
between its periphery and the casing, the
chambers being separated by the stationary

‘rings attached to the casing extending in-

wardly for ashort distance between the mov-
ing wheels, means to remove liquid from each
chamber separately but not to permit gas to
pass out with such liquid, nozzles provided

with rotatable valve-plugs near their orifices,

the valves being arranged to be turned si-
multaneously by suitable gearing, luted rings
and grooves to form fluid-tight joints where
desired between stationary and moving parts

40

45

50
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of the turbine, all provided, constructed and

combined in the same turbines, as and for
the purposes and substantially as herein de-
scribed. | | |

-~ In testimony whereof I have hereunto set

6o

my hand in the presence of two subseribing

witnesses. _. .
TIDA WILSON.
Witnesses: |
THOS. If. J. KELLY,
- R. W. WooD. |
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