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To all whom it may concern:

Be 1t known that I, WiLLiam L. R. Em-
MET, a c:tizen of the United States, residing

~at Schenectady, in the county of Schenec-
tady and State of New York, have.invented

certain new and useful Improvements in
filastic-Fluid Turbines, of which the follow-
ing is a specification. - |

The present invention relates to elastic-
fluid turb'nes, and has for its object to in-

crease theirefliciency and also to stmplify and’
:mprove their construction. |

- In carrying out my invention the turbine

is divided into any number of stages, and

each stage contains a wheel having one or
more rows of buckets.

wholly or partially around the wheel, depend-

ing principally upon the power to be de-

veloped by the machine and whether it be a

elastic fluid 1s discharged into the turbine by

one or more nozzles, preferably of the sec-.

tionalized type. The several sections of
which the nozzle 1s composed are preferably
closelv assoc.ated, so as to discharge the fluid

.. &t

- in the form of a solid column, and these sec-
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tlons may be expanding or non-expanding in
character. 'The cross-sectional area of the
nozzles or other discharging devices increases
from the high to the low pressure stage to ac-
commodate the increased volume of fluid.
This increase may take place in a radial or
circumferential direction, or in both. |
The operating parts are inclosed within a
casing which 1s made up in segments, prefer-
ably divided in axial planes and the several
segments properly united. The casing 1s

provided with a number of internal shoul-

ders, and seated thereon are dtaphragms
which divide the casing into compartments
each containing a wheel. In a vertical ma-
chine the diaphragms may be held against
the shoulders by their own wetght and by the
pressure of motive fluid thereon. In a hori-

zontal machine provision should be made for

holding the diaphragms in place when the
pressure is relieved. In addition to support-
ing the diaphragms each shoulder supports a
more or less complete row of intermediate
buckets. In this manner the longitudinal

dimension of the turbine is reduced to a mini- |

Where each stage'|
" has two or more rows of wheel-buckets, inter-
mediate buckets are provided between each
two rtows. - These buckets may extend

diaphragmes, if desired.
‘the chamber or chambers for supplying the

phragm and that for the intermediate are on
the same piece. The projection also acts to
reduce theé rotation losses by presenting a

smooth wall 1n close proximity to the outer
ends of the buckets or to the cover.

The diaphragms are cut away on the under

g mum._ The arrangement also simpliﬁés the 55
machime-work, since the shoulder for the dia-

60

s.de to receive the nozzles and on the upper' -

s:ide are provided with one or more chambers

commun:cat:ng with the preceding wheel--
chamber and also with theinlet portionsof the

nozzles. . The arc covered by the chambers

| in the several diaphragms increases from the
inlet to the exhaust.

‘Extending across each of the chambers of 70

the low-pressure d:aphragms are ribs which

-are employed to strengthen the dia,phra%ms.
| These ribs are more necessary in the low-
pressure diaphragms than in the high, be-

cause more metal has to be cut out to give

e10 1 _ | free admission to the adjacent nozzles; but
high or low pressure stage. Steam or other

they can also be used in the high-pressure
In this construction

nozzles, which do not require special finish-

{ ing, are formed in the diaphragm, while the
‘nozzle portions which do require special fin-
1shing are made 1n a separate structure, and,

being relatively light, can easily be handled.
This arrangement of parts decreases the cost

of manufacture and also simplifies the char-

acter of the machine-work to be performed.
- In order to reduce the windage losses due

5

30

to the rotation of idle buckets in a compara- .

tively dense medium, the wall of the dia-
phragm adjacent the discnarge side of the
wheel-buckets 1s made smooth and 1s located
in close proximity thereto. -The portions of
the diapl}:;ragm on the opposite or inlet side
and between the nozzles are also made
smooth and situated 1n close proximity to
the next wheel or lower pressure for the same
reason. In other words, each diaphragm is

90
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provided with walls or surfaces on opposite

sides, which act on different wheels to de-
crease rotation losses. In addition to the
foregoing 1 may provide walls located at the
ends of the buckets and at right angles or
substantially at right angles to the side walls
for further decreasing the rotation losses.
These walls may be mounted on the dia-

phragm, -or they may be formed integral

therewith, the latter being the better con-

100

10§



10

20

30

35

40

45

50

60

65

reduces the number of

narts and the amount of machine-work. As

gefore stated, the projections which support

the diaphragms and intermediates also as-
sist in reducing the rotation losses. -

In order to discharge the water given up

struction, since 1t

by the steam in expanding, the end walls are

provided with eravity-discharge pass#ges,
and these passages may all communicate
with a groove situated in line with the clear-
ance between the relatively movable buckets.

In the accompanying drawings, which
illustrate one embodiment of my invention,

‘igure 1 )

wheel-buckets per stage.. Fig. 2 _
sectional view of a slight modification of the
nozzle and showing the arrangement of the

s

end wall for decreasing the rotation losses,

together with the passages for discharging
the water; and Fig. 3 1s a sectional view
through one of the low-pressure nozzles.

1 represents the main shaft, and mounted
thereon are sleeves 2 and 3, each of which 18
rovided with two wheel-disks 4, each disk

eing located In a separate compartment.
At the periphery the disk 1s rovided . with
rows of wheel-buckets 5, which are attached
(o its side faces. Surrounding the wheels 1s
a casing 6, which may be divided into sec-
tions in any suitable manner. The upper
end of the casing is provided with a shoulder
to receive the cover 7, the latter being pro-
vided with one or more openings to receive
the valve-chests 8. Eachof these chests con-
tains a plurality of *
valves 9, which control the admission of mo-
tive fluid to the first-stage nozzles 10. 'The

valves are directly or indirectly controlled |

by a speed-responsive device moving In syn-
chronism with the main shaft 1. -

Situated between the wheel-disks are dia-
phragms 11, which are seated on shouldered
projections 12, formed on the inside of the
casing. The shoulder for the diaphragm 1§
formed on the upper side of the projection,
and on the lower side of the projection a sec-
ond shoulder is formed to recelve the sup-
port 13 of the intermediate buckets, whick
receive fluid from one row of wheel-buckets
and discharge it at the proper angle agalIns
the next. 'The under side of the diaphragn
is cut away to receive the nozzle 14, whick
comprises a relatively thin flat plate, whickh
s curved in the arc of a circle and is provided
with a number of passages 15, which may be
expanding or non-expanding in character.
The upper surface of the diaphragm iS Pro-

vided with one or more chambers 16, whick
extend in the arc of a circle and cover an

area substantially the same as that covered

by thenozzle. Extending across these cham-

bers are strengthening-ribs 17. . '
TFormed. integral with the diaphragms and

extending at right angles thereto are projec-

is a vertical section of a four-stage’
‘turbine of the jet type having two rows of
is a detall

separately - actuated .

P

‘phragm is face

“of wheel-buckets. 11 :
.phra%]m is provided with 2 smooth flatsurface .
ich is situated in close l1‘21'0:k:imity to the

cut-away portion

822,258

tions 18, having smooth walls situated adja-

cent to the ends of the buckets. *
These walls serve to decrease the rotation

losses. The upper surface 19 of the dia-

close proximity to the discharge side of a row

The under side of the dia-
20, w _ _ __
receiving side of the idle buc etsand reduces
the rotation loss at this point.

. For convenience in description 1 have

termed the portion 18 an ‘‘end wall,” be-

cause it is located at the ends of the buckets,

and the surfaces 19 and 20 ‘‘side walls,”” be-
cause they are located, respectively, at the
discharge and inlet sides of the buckets.
These walls serve as a hood or mask to 1n-
close the idle buckets, and surrounding the

walls is a chamber wherein the expanding

motive fluid is given a chance ta discharge
1ts moisture. " ' | '

In order to discharge the water givén up

steam as it leaves the wheel,

by the expanding 1
21 are provided, which are

inclined passages

off smooth and is situated I’

75

S0

90

formed in the diaphragm. The passages are

' inclined, as shown in Fig. 2, so that their gen-.

»

eral direction is tangential to the periphery
of the wheel. These passages communicate
with a groove 22, that is also formed in the
diaphragm.
a gutter 23, 1nto
charged by the passages 21.
in communication with an adjacent stage or
wheel chamber of low pressure by means of

which the water is dis-

the vertically-extending - passage 24, that

may be provided with a valve 25.

The diaphragm is provided with 2 central
to receive the carbon pack-
ing 26, which packing 1s provided with -a
metal holder 27, and engaging with the latter
is a spring 28. Situated above the spring
and attached to the diaphragm is a plate 29.
The carbon ring 26 engages with the periph-
eral flange on the sleeve 3 at a point between
the wheel-disks and prevents
fluid from one compartment to the other.
The cover 7 is also provided with suitable
packing-rings 30 for preventing the escape of
motive fluid at this pomt. A
~ In Figs. 2 and 3
nozzle-openings are
the diaphragm instead of being
surface, as in Fig. 1. -

The projections :

flush with the surface of
below the

in addition to é;c-ting. as a
support for the diaphragms and intermedi-
ates also act to reduce the

wall 31, which is situated in close
to the bucket-cover on the wheel. The wa-
ter discharged through the clearances passes

through the openings 32, strikes the inclined
de- -

wall of the diaphragm below it, and 1s
flected into the gutter. - |
Surrounding the walls of the hood 18 a

This gutter 1s

rotation losses of
| the wheels. This is due to the smooth end
proximity

95

Surrounding the diaphragm is

100
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the escape of

TI5
the ribs 17 between the
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chamber 33; wherein the mﬁtiirq f_l_uid escap-
ing through the clearances is somewhat re-
moved from the whirling efiects of the wheel

‘and is given an opportunity to discharge the

moisture due to expansion. .
In accordance with the provisions of the
patent statutes 1 have described the princi-
ple of operation of my invention, together
with the apparatus which I now consider to
represent the best embodiment thereof; but

I desire to have it understood that the appa-

ratus shown is only illustrative and that the

‘invention can be carried out by other means.

What I claim as new, and desire to secure
by Letters Patent of the United States, 15—
1. An elastic - luild turbine comprising
wheel and intermediate buckets, and a dia-
phragm between the wheels, In combination

with an internal projection on the casing,
which forms a support that is common to the |

diaphragm and the intermediate buckets.

2. An elastic-fluid turbine comprising
wheel and mtermediate buckets, and a dia-
phragm between the wheels, in combination

with an internal projection on the casing,
which has shoulders on opposite sides, one

shoulder being adapted to receive the dia-
phragm and the other the intermediates.

3. An elastic-fluid turbine comprising
wheel and intermediate buckets, and a dia-
phragim between the wheels, in combination
with an internal projection on the casing,
having a shoulder on its upger side upon
which the diaphragm rests, and a shoulder on
its under side with which the intermediate
buckets engage, and means. for securing the
buckets in place. -

4. An elastic - fluid turbine comprising
wheel and intermediate buckets, and a dia-
phragm between the wheels, in combination
with an internal projection on the casing,
having two shoulders thereon, one of said
shoulders being of greater diameter than the
other, the one of larger diameter receiving
the diaphragm and the other the intermedi-
ate bucﬁe;ts. S -

5. An elastic-fluid turbine comprising a
casing and bucket-wheels, in combination

with a diaphragm between the wheels, which

is provided with a chamber on one side, and
a cut-away portion on the other, and a noz-
zle mounted in the cut-away portion.and ar-
ranged to receive motive fluid from the
chamber. | | | o
6. An elastic-fluid turbine comprising a
casing, bucket - wheels, and intermediate
buckets, in combination with a diaphragm

situated between the wheels, and a means

carried by the diaphragm and located -adja-
cent to the moving
the rotation losses. * |

7. An elastic-fluid turbine comprising a

casing, bucket-wheels, and intermediate

buckets, in combination with a diaphragm
situated between the wheels, and a projec-

_b'uckets for decreasing

1
1

&

tion formed on the diaphragm, which incloses

the wheel for decreasing the rotation losses. -

8. An elastic-fluid turbine comprising a

| casing, bucket-wheels, and intermediate

buckets, 1n combination with a diaphragm
situated between the wheels, the walls of
which are in close proximity to the sides of
the wheel-buckets For reducing the rotation
losses, and an end wall carried by the dia-
Fhragm for further reducing the rotation
osses. L .

9. An elastic-fluid turbine comprising a

‘casing, bucket-wheels, and intermediate

buckets, in combination with a diaphragm
situated between the wheels, ‘a projection
formed on the diaphragm which incloses the
wheel for decreasing the rotation losses, and
a passage for discharging moisture given up
by the expanding motive fluid. B

10. An elastic-fluid - turbine comprising a

casing,- bucket - wheels, intermediate buck-
ets, and a diaphragm between the wheels,
combination with an internal projection on
the casing, which forms a support common to
the diaphragm and intermediates, and also
serves to reduce the rotation losses of a
wheel. o

11. An elastic-fluid turbine comprising a
casing, bucket-wheels, and intermediate

buckets, in combination with an internal pto-

jection formed on the casing, which acts to
reduce the rotation losses of ‘'a wheel, a dia-

-phragm, and means carried by the diaphragm
‘which also acts to reduce the rotation losses.

12. An elastic-fluid turbine comprising a
casing,' a wheel having rows of buckets, a dia-

phragm, a wall formed on the casing which

acts to reduce the rotation losses at the end
of one row of buckets, and a wall formed on

the diaphragm, which acts to reduce the rota-

70
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tion losses at the end of a different row of

buckets.

13. An elastic-fluid turbine comprising a

casing, a bucket-wheel, and a diaphragm,
combination with an internal projection.on

110

the casing, which supports the diaphragm

and also acts to reduce rotation losses.

14. An elastic-fluid turbine comprising a
casing, & bucket-wheel, intermediate buck-
ets, and a diaphragm, in combination with an
internal projection on the casing, which sup-

orts the diaphragm and the intermediate

uckets and also acts to reduce the rotation

losses. : | .
15. In an elastic-fluid turbine, the combi-

nation of a casing, wheel-disks within the

casing, a shaft, a sleeve mounted  thereon,

11-5

120

which forms a support common to the disks,

and a diaphragm which 1s situated between
the wheels and rests on the casing at the pe-
riphery and closely surrounds the sleeve at
its central portion..

16. An elastic-fluid turbine comprising a

casing, and movable buckets, in combination
with an internal projection formedZongthe

125
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" casing, which acts to reduce the rotation

5

|

" for the wheel-
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losses of the buckets.

17. An elastic-fluid turbine comprising a

‘casing, and movable buckets, in combination
with an internal projection formed on the
casing, which acts to reduce the rotation

Tosses of tha buckets, and passages formed 1
the projection for discharging moisture given.
up by the expanding motive fluid. o
18, An elastic-fluild turbine comprising a
casing, a nozzle, and wheel-buckets, 1n combi-
nation with a diaphragm between the wheel-
buckets, a support for the diaphragm, hood
uckets for reducing rotation
losses, a chamber inclosing the hood, and
discharging moisture from the
paces between the hood and wheel into the
chamber. S | | |
19. In an elastic-fluid turbine, the combi-

nation of a casing, and a diaphragm which

divides the casing into wheel-compartments,

the diaphragm presenting a smooth surface
to the idle buckets to reauce rotation losses

and cooperating with the casing to form a

chamber for collecting moisture given up by
the expanding motive fluid. '

20. An elastic-fluid turbine comprising a
casing, a bucket-wheel, and a diaphragm, 1n
combination with an internal projection on
the casing which presents a smooth surface

to the buckets and acts to reduce rotation

losses and which codperates with the dia-
Fhragm and the casing to form a chamber
or collecting the moisture given up by the
expanding motive fluid. R

322,268

921. An elastic-fluid turbine comprising a
casing, a diaphragm dividing the jcasing 1nto
compartments, bucket-wheels in the com-
partments, and a shatt, 1 combination with
s sleeve on the shaft which forms a support
common to the wheels. -

92. An elastic-fluid turbine comprising &
casing, a diaphragm dividing the casing into

.compartments, bucket-wheels 1n the com-

partments, and a shaft, in combination with
o sleeve secured to the shaft which forms a
support
for securing the wheels to the sleeve to rotate
therewith. . - '

93. ‘An elastic-fluid turbine comprising 2

casing, and bucket-carrying disks, in combi-
nation with a wall located in the space be-
tween the disks for dividing the casing 1nto
compartments, and which also acts to reduce
rotation losses, and a sleeve on the shaft
which forms a support common to the disks.

94. An elastic-fluid turbine comprising a
casing, bucket-wheels therein, a shalt for the
wheels, and a diaphragm located between the
wheels, in combination with a sleeve on the
shaft to which the wheels are secured, and a

common to the wheels, and means:
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packing between the diaphragm and the

sleeve.

In witness whereof-T have hereunto ’seﬂ;my_. )

hand this 5th day of April, 1904: .
. WILLIAM L. R. EMMET.

Witnesses: , |
Bexsamin B. Horw,
Hiren ORFORD.
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