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UNITED STATES PATENT OFFICE,

FREDERICK A. DOUSE, OF SEATTLE, WASHINGTON.

' STEAM-TURBINE.

No. 8786,530.

To all whom it may concern:

Be it known that I, FREDERICK A. OUSE,
citizen of the United States, residing at
Seattle, in the county of King and State of
Washington, have invented certain new and
useful Improvements in
which the following is a specification, refer-

ence being had therein to the accompanying
drawings. -

‘This invention relates to steam turbines; ;

and has for its object the improvement in
this class of motors whereby the power
medium is utilized to deliver a repetition of
Impulses to the wheel and thus increase the
efliciency of the motor. |
- The 1nvention consists in the peculiar
adaptation and construction of the various
operative parts, and the combinations
thereof, as will be hereinafter described and
claimed. | |

In the drawings, showing an embodiment
of my invention, Figure 1 is a side elevation
of a turbine with the casing partly broken
away; Iig. 2, an end elevation of the same,
partly in section; Fig. 3, a section view taken
on Ime 3—3 of Fig. 1; Fig. 4, a detail cross
sectional view of a portion of the turbine
casing; and Figs. 5 and 6, perspective views
of the detached directrix-blades. -

The reference numeral 10 represents a
casing provided with stutfing boxes 11
through which extend the power shaft 12 for
the wheel 13. As lustrated, this wheel is
formed with a web 13’ connecting the hub
13" with a rim 13’ concentric of the wheel

axis and of suitable width to accommodate

- the peripherally disposed buckets 14 which I
~are severally |

of concavo-convex form, in

~ cross section, with their convex surfaces ar-

40

~Indicated by arrow X in Figs. 1 and 3.
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00

ranged in the direction of their revolution, as

15 1s a band secured, as by being shrunk
while hot upon the outer extremities of the
wheel buckets, and serves to strengthen the
wheel and, with the aforesaid rim, as
shrouds for the buckets. _

Within the casing at each side of the buck-
ets is an annular chamber 16 which is desir-
ably of a depth slightly less than the dis-
tance between the.wheel-rim and the band.

- Secured by bolts 17, Fig. 4, or their equiva-

lent, to the casing and with in these cham-

bers are pluralities of blades 18 and 19 of.

which the former, 18, are severally made of a

| Speciﬁca.tioﬁ of Letters Patent,
Application filed March 16,1907, Rerial No. 362,583,

Steam-Turbines, of .

‘apposite to that which the wheel

of an ap

‘ties between .the adjacent

| the spaces between the bla
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pound curved contour. These two types of
blades are respectively assembled in groups
of successively increasing numbers and alter-
nately in the chambers upon the opposite
sides of the wheel
take opening 20 to the discharge opening 21
of the casing. The blades 18 are disposed
to present the convex faces in a direction

rotates;

and the blades, 19, in diagonal planes, so as _
their inner edges disposed in the o
direction of the revolution of the buckets , 88

to have

illustrated in Fig. 3. A number of blades 22,

proximately crescent shape, are 1n-
terposed in the chamber between said intake
opening and the wheel

oblique planes to direct the 1ncoming steam

-to 1mpinge effectively against the buckets as
' the latter pass successively thereby.

The manner of arranging the two _type.s of
blades 18 and 19 is to position a group of the
former opposite the blades 22 of the mntake,

to be followed in juxtaposition by a group of

the other type of blades, 19, thence in the

chamber upon the opposite side of the wheel

progressively from the in--

and are arranged in

' | crescent shape and the others, 19, of a com- 55
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buckets, a group of the blades 18 with a
juxtaposed group of the blades 19, and so on -

with pairs of groups in such described rela-
tion, but alternately upon opposite sides of
the wheel. Recesses are

provided in the

85

casing ends, such as 23, to form communicat-

Ing passages for the steam between the spaces

intermediate the blades 18 of each group,

thereof with the spaces between the blades

19 of the adjacent group. o

24 are barriers ‘adapted to close the cavi-

groups. . o
"The operation of the

steam 1s admitted un-

invention may be de-
| seribed as follows: Reference being being par-
“ticularly had to Fig. 3,

90

pairs of blade |

95

der pressure and at a high velocity through
the intake opening 20 and is directed by the

blades 22 to impinge the buckets 14 whence
the steam is deflected into the spaces between

the opposite group of blades 18 and thence

through the communicatin(f

against the wheel buckéts, and therefrom by
the next group of blades 18 upon the opposite
side, and so on by a sinuous course and

100

passage 23 and
es 19 to again act

106

through consecutively greater sized passages ~

i until such fluid is exhausted from the motor-,_.'_ |
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“meanwhile repeatedl}*_acting upon the wheel §

buckets to impel the saine and generate the
avallable power. ' | a
~ What I claim, 1s—

1. In a steam- turbine, in combination, &

casing having inlet and outlet openings and |
having annular chambers in each side pro-
vided with “Trecesses, a wheel rotatably

mounted within the caing and provided.

10

with a rim, buckets of concavo-convex form

disposed on said rim with their convex sur-

faces disposed in the direction of rotation of

the wheel, a band securcd to the outer ex-

15
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“disposed on said rim with their convex sur-

tremities of the wheel hurlets, a plur ality of
blades of substantially crescent shape and 2

plurality of blades of compound curved con-.

tour arranged in said annular chambers, the

 gaid different types of blades arranged In
. groups
20

- shape disposed to

yups of successively increasing numbers in
each chamber, the said blades of crescent

other blades arranged in diagonal planes with

their inner edges disposed in the direction of

‘the revolution of the buckets.

2. Tn a steam turbine, in combination, a
casing having inlet and outlet openings and

having annular chambers in each side pro-

vided with recesses, a_ wheel rotatably
mounted within the casing and provided
with a rim, buckets of concavo-convex form

faces disposed in the direction of rotation of
 the wheel, a band secured to the outer ex-

A0

tremities of the wheel buckets, a-plurality of

blades of substantially crescent shape and a
plurality -of blades of compound curved con-

tour arranged 1n said annular chambers, the

said different types of blades arranged In
eroups of successively imcreasing numbers 1n

each chiamber and alternating upon the op-

45

posite sides of the wheel progressively from
- _the intake opening to the discharge.

3. In a steam turbine, in combination, &
casing having inlet and outlet openings and

“having annular chambers in each side pro-

‘vided with recesses, a wheel rotatably

mounted within the casing and provided with

5()

a tim, buckets of concavo-convex_ form "dis-

‘posed on said rim with their convex surfaces
disposed in the direction of rotation of the-

wheel, a band secured to the outer extremi-

55

ties of the wheel buckets, a plurality of blades

of substantially-crescent shape and a plural-

itv- of hlades of compound curved contour

arranged in said annular chambers, the said

different types of blades arranged in groups
of successively increasing numbers in each

~ chamber and alternating upon the opposite
60

sides of the wheel progressively from the 1n-
take opening to the discharge, and blades of

approximately crescent shape interposed in
one of said annular chambers between the

intake opening and the wheel and arranged |

‘with circumferentially
posed steam passages

‘to present ‘the convex faces.|
apposite to the direction of the wheel and the

- 876,530

in oblique planes to direct the incoming
steam against the buckets. R
4. In a steam turbine, in combination, a

casing having inlet and outlet openings and
having annular chambers, one at_ each
provided with recesses, a wheel rotatably

side,
mounted within the casing and provided

that form rim buck-
ets, a plurality of blades of a

bers; and a plurality of blades of another

definite curvature arranged in the otncr

annular chamber, one.set of said shaped
blades being disposed to present their 1m-
pacting faces opposite to the direction of

‘the wheel, and the other set of blades bemng

arranged in diagonal planes with their mmner

and transversely dis-

_ definite curvea-
ture arranged in one of the annular chan:-

65

70

80

edges disposed in the direction of the revo- -

lution of the buckets. -

5. In a steam turbine, in combination, &
wheel, a casing formed of two sections, each
“section having an annular chamber, the two

sections incasing the wheel, one of the casing

‘sections having .an inlet, the other section

having an outlet, the said wheel having tran-

versely disposed steam passages inits periph-

ery, the impacting faces of which are dis-

‘posed in the direction of rotation of the wheel,
and a plurality of oppositely disposed sets of -

blades having a compound contour, the said

‘blades being arranged in each annular cham-
_ber, the said annular chambers having re-.
cesses to receive the said several sets of

blades. - ;

6. In a steam turbine, in combination, a

wheel, a casing formed of two sections, each

of which has an annular chamber, the two
sections incasing the wheel, one of the casing

sections having an inlet, the other casing sec-
| tion having an outlet, the said wheel having
transversely disposed steam passages in its
‘periphery, the impacting faces of which are

90

99
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disposed in the direction of rotation of the =

wheel, and a plurality of oppositely disposed

sets of blades of compound contour arranged
in each chamber, the annular chambers hav-

110

ing recesses to receive the several sets of

blades, the said opposing sets of blades alter-

nating on opposite sides of the wheel pro-

oressively from the intake to the discharge.
~ 7. In a steam turbine, in combination, a

casing formed of two like sections, each of

which constitutes an anhnular chamber, each
annular chamber having recesses, the re-
cesses at one side alternating with the re-

cesses at the other side, a wheel rotatably

mounted between the casing sections, the

said wheel having transversely disposed

steam passages that form rim buckets, a plu-

rality of blades of a substantially crescent

shape, and a plurality of blades of compound
curved contour airanged within the annilar

115
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chambers and disposed alternately on oppo-.
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site sides of the wheel, and means within the

intake opening of the casing for directing the
meoming steam in oblique streams against
the bucket passages of the wheel. |

8. In a steam turbine, in combination, a
casing having two oppositely disposed annu-
lar chambers, and an inlet and an outlet, a
wheel rotatably mounted within the casing

and between the two oppositely disposed

chambers, said wheel having transversely

and peripherally disposed steam passages

that. consiitute stean: buckets, each of said
chambers having recesses, two sets of trans-
versely disposed blades fixedly held within
each recess, one set of blades being shaped to
direct the steam from the wheel into the an-
nular chambers, the other set of blades being
shaped to direct the steam from the annular
chamber to the wheel, each of the said annu-
lar chambers having récesses to receive their
respective two sets of blades, the said recesses
being of a width at the opposite ends equal
the length of the blades and of gradually in-
creasing depth midway their ends.

1 9. In a steam turbine, in combination, a
casing provided with inlet and outlet open-

ings, the said casing having two opposing |

annular chambers, one of which has tie inlet

and the other the outlet, a wheel Totatably-

mounted within the casing between the an- 30

nular chambers and having peripherally dis-
posed buckets that communicate with the

annular chambers, groups of blades within
each annular chamber for projecting the -

steam 1n a sinuous course through the annu-

39

lar chamber and the wheel buckets, the sa.d
casing having closure members in each cham-
ber that extend parallel with and adjacent

the bucket rim of the wheel.

10. In an engine, a rotator having steam
impacting passages combined with a casing
having steam pockets and inlet and outlet

ports, means within the said steam pockets.
and cooperating with the rotator passages for

directing the steam in a continuous curve
trom the inlet to the outlet ports of the casing
and alternately from one side of the rotator
to the other. | |

In testimony whereof I affix my signature

1n presence of two witnesses.

| FREDERICK A. DOUSE.
Witnesses: | | .

PiERRE BARNES,
"E. H. ALvorp.
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