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UNITED STATES PATENT OFFICE

' WILLIAM E SEELYE OF COEUR D’ALENE IDAHO

STEAM-TURBINE.

Speelﬁcatlon of Letters Patcnt

Patented J an. 25 1910

_To all whom et my concern:

Be it known that I, WILLIAM E. SEELYE,

._ a citizen of the Umted States, residing at
 Coeur d’Alene, in the county of Kootenai

and State of Idaho have invented a new and
fuseful Stea,m-’l‘ulbme of Whl(:h the follow-—

~ Ing 1s a specification.

10

~ the direction of rotation is nof material the
15
" thus increasing the power output Wltllout"

80

This invention has reference to 1mp10ve—

packing and whereby the engine may be
made reversible, or where the reversing of

engine may be made of the ‘multiple type

Increasing the size of the engine.
The 1nvention will be best understood

from a consideration of the following de-
“tail description taken in connection with the
accompanying drawings forming a part of_

this specification, .in which drawings—

- l*wule 11s a Vertlcal section-on the line
25

5

show ‘portion of the structure on the line
7 2. Ifig. 2 1s a central veltma17

~ section taken 1n the dlrectlon of the axis of
~ rotation of the rotary member of the engine,
- some parts being shown in elevation..
3 18 a section of limited area similar to the

C—D of Fig.

INg.

section of Fig.

- Referring to the drawings there is shown

. a cylmducal casing 1 mounted upon a foot
~or base 2 and constituting the casing of-the

‘engine, and also the fr amewmk of the stator

40
~drical sllape ‘may be adgpted for the é¢asing.

of the engine. Of course other than cylin-

~ Also the casing is made of a sufficient num-

R ..55

~ assembling.
45

ber of parts to facilitate manufacture and
The side members of the cas-
ing are provided with hubs 3 suitably bored
-~ and constructed to act as journal bearings |
.. for a shaft 4 constituting the powér shaft of.

-the machine and this shaft may be provided
~ with a pulley 5 or other means through
- 80

which power may be transmitted from the

- shaft 4 to the machinery to be propelled.
‘Mounted upon the shaft 4 between the
heads of the casing is a sleeve or elongated

~ hub 6 at the center of which there is formed
a radmlly extendmg Web 7 on the faces of

| ' Apphcation filed March 1 1909 Senal No 480 536

similar ser 1eS of buckets 8” and 9’.
or sleeve 6 is keyed to the shaft'4 and the -

| web 7 with 1ts
~ ments in steam turbines and its object is to.
provide a turbine engine wherein the parts
- are rendered steam- tlght without che use of

ig. 2 with parts broken away to |

1 and taken on two planes
- similar to the showing of -Iig
- trating a non- 1eve151ble type of engine of a
 structure which may have double the power
output of the structure of Fig: 1.

1 but illus-

‘The outer wall

‘somewhat tlncl{er than

in turn set in & groove 18 forined in the cor- -

respondin g portion of the inper face.of the
1

—

' whlch at dlﬁerent dlstances from the a\:ls“

of rotation of the web 7 are formed laterally
projecting series of buckets 8 and 9 on one -

face of the ‘web while on the other face are

" The hub

60

said shaft 4 together with the hub 6 and

of the engm_e

Projecting from each end member of the
casing 1 is a flange 10 or 10’, the flange 10
_projecting from one head of the casing and
the flange 10’ from the other head'of the
casing, and these flanges are concentric with
the axis of rotation of the rotor and are
Jlocated. intermediate of the two series of

uckets constltute the rotor

65

70

buckets carried by the. rotor on each side
thereof. Each ﬂancre 10 and 10" projects -

inwardly toward. the center of the casing to
‘a sufficient distance to enter a suitable groove
11 formed in the corresponding. wall of the
| web 7 between the serles of buckets carried

1 thereby : - o
Between: the 11111e1 series of buckets 8 or.
8" and the hub 6, the corresponding face of
the web 7 18 formed with a circumferential
groove 12 1 which is seated an annulus 13

on one side of the web and an annulus 13" on
‘the other side, the two annule being gen-

erally identical except as hereinafter speci-

- 75.

fied. Kach annulus 18 or 13’ is formed with
a cireumferential groove 14 so that the an-
nulus has an inner and outer wall 15 and 16

uspectlvel concentric ‘with the axis of ro-
| tation of tbe shaft-4. The i inner wall 15 of

90

each annulus enc:lrcles the -corresponding

in a or ome\l’f formed on the inner fa,ce of
the. cone51)0nd1 end. wall of the casing 1.
1% _the annulus IS ‘made

inner wall and is

corresponding head of the casing & "The’

portion of the hub6 in close relation thereto N
| and the free end of the wall, that is the end
away_from the groove 12 of the web 7 is set -

95

100

wall 16 is made sufficiently thick for the re-

ception of screws 19 by means of which each

annulus is securely but removably fastened -

e |- to the cor respondmg head. of the casing 1.

The groove 14 .in each annulus 13 and 18"
s entered by a pipe 20 extending through
‘the wall of the corresponding head of the
‘casin

51de t 8 casxnﬂ' to a common supply]npe 21

and the pipes 20 -are ¢onnected out-

106
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15
718 is provided with substantially tangentlal |

20

et end,

:30? side of the buckets so that the line of issu-
ance of the stream of steam is not deflected.
the edge of the bucket as it passes over
: thc nozzle. |
qhaped and pitched in the same general d1-_-
_rection as are the buckets 8. Through each
flange 10 there .are formed tapering pas- |
sages 26 with their.wide ends presented to |
B the buckets 8 and their narrow ends to the

40
“through the flange 10 as there are buckets

35

25
L .cewe the impact of .a stream of steam issu-
~ing from a nozzle'25 in a direction to cause
4 rotative movement._of the said series of
" buckets.

. belng

plied to the pipes 20 1n any suitable quan-

~ tity up to the full capacity of the pipe 21 by
~ a proper manipulation of the valve 23 and

~ steam may. be supplied to either- pipe 20 in.
“any quantity up to the full capacity of the
pipes by a proper manipulation of either or

" both valves 22. This also provides a means

- whereby the steam supply may be cut off |

~ from one side of the engine and qdmltte;d to |
the other at the will of the operator. - |

The outer wall 16 of each annulus 13 or

ports or passages 24 preferably equi-dis-

tantly disposed and-of a number depending’
~upon the size and capacity of the engine.
‘Kach port 24 is threaded to receive a nozzle.
25 having a passage tapering toward the out-
which end is coincident with the.
- outer pellphery of the wall 16 of the par—”

ticular annulus 13 or 137, °

The buckets 8 are properly curved to Te-

The edge of the buckets presented
to the nozzles 1s beveled toward the convex

by
The buclaets 0 are. sxmllarl

buckets 9.° There are as many passages 20

8 or 9, the nu mbu of buckets in each series
the same.  LThe ps

steam space 27 for the reception of the ex-

o -"hauqt steam -from the buckets 9 and an ex-
~ haust pipe 28 1s promded 1ead1ng from the

....5_0 e | | ’ .
~ rection of inclination of the nozz.le 25’ in | buckets 8’ and 9 ang of the nozzles 25" and -
- the annulus 13 is the opposite to that of | passages 26" the im

space or chamber 27.
In the structure qhown in I‘lo' 1 the dl—

o ~ the nozzle 25 in the annulus 13 and the di-
~ rection of inclination or presentation of the

99

bucl{ets 8’ and 9’ and also of the inclination

"~ " of the passages 26" in the flange 10’ is the

| "buckets on each side of the web

60
~ chamber an exhaust pipe 28" leads.

In the structure shown i1n Fig.
having |

~the same direction of inclination and the |

assages 26 are n-
| chned in the same dlrectlon as the nozzleq
Surr oundmtr the series of buckets 9 15'

o Lach plpe 20 1S prowded W1th a valve 22 a,nd' |
‘the pipe 21 is also provided with a. valve 23

- outside its point of connection with the two
pipes 20. By this means steam may be sup-

|

- banass

'thls ﬁ ure by 8” and 9” and other remoter '
parts 1n this figure agreeing the remoter

parts in Fig. 1 are designated.by the same -

numerals with -the - corresmndmg double'
| indices.

The two chambels o and 2‘7 / are se

‘arated by an annular diaphragm 29 extend-
B ing from.the outer peripheral wall of the
“casing 1 to the outer periphery of the web 7.

The fit between the adjacent faces of the
web 29 and the . web T Wlll be sufficient to
| prevent leak of steam to any material extent.
“Considering the structure of Fig.

the supply pipe 21 to the pipe leading to

the chamber 14 in the annulus 13 through
the valve 22 in the corresponding pipe 20

- the.valve 22 in the other pipe 20 being elosed. -
The steam will pass from the chamber 14 of

P

the annulus 18 through the nozzles 25 and
into  contact with the buckets 8" causing a
_.rotatwe movement of the web 7. After act—

NECE

75

1 let 1t~
| be supposed that steam 1S admltte throu gh

80

‘ing on the buckets 8 the steam passes into -
| the tapering passages 26 and then issues -
against the buckets 9 and the effort of the

steam on these buckets angments that of the

90

steam on the buckets 8. After acting on

“the buckets 9 the steam passes into the cham-
| ber 27-and out through the exhaust pipe 28.

‘Because of the structure of the annulus 13 g5 .

and also of the flange 10 there is no leak of
steam from the chamber 14 of the annulus

33 and all the steam passes dutward through -
| the nozzles 25.

Because of the inset of the
flange 10 1n the w eb 7 whem the flange en-
-'ters the

except ‘through the passages 26. These

groove 11 there -1s no escape of
‘steam from the buckets 8 to the buckets 9

100

bearings may be made steam-tight without -

‘undue friction and entirely avoid the neces-

sity of special packing,
The action of the steam upon the buclaets
8 and 9 as described will cause a rotative

-- movemgnt of the shaft 4 in a clockwise direc-
If it be -desired

tion as viewed in Fig. 1.

105

110

_to reverse the dlrectmn of rotation of the
shaft 4 then steam 1s cut off fmm the cham- -
“ber 14 in the annulus 18 and is admitted to -

| the chamber 14 of the annulus 13".

cause of the opposite inclination of the

to the rotor i1s 1n

"Under some clrcumstance% the reversi-

the

Be-

of the engine is unnecessary and then }.
_ nckets on ‘the two sides of the engine .
'3 the may be arranged to cause rotative movement,

115 -

}1?‘ ulse given by the steam
the opposite direction to
| that of the first described side of the engine
and consequently the shaft 4 is caused to 120
rotate in the opposite direction from that .
~ opposite to that of the buckets 8 and 9 and | first descrlbed The e.ngme 19 thus re-
 passages 26 already described. The buckets ver31ble .
9 dlSCh'lI'ﬂ'e into a space or chamber 27"

within the casing 1 and from this space or bllltls;

of the shaft 4 in the same direction and o |
‘under these mrcumstances steam is admitted

remoter SBI‘IES of buckets are demgnated n I to both 51des of the engme at thc same t1me, 130

125



- out Increasing the size over and above the

10

. with the axis of rotation ,and having steam
passages, said flange beimg located between

‘15

20

~a radial web with series of buckets on each

25

- of buckets and the axis of rotation, a casing

30
- through and at its free end seated in a

~annulus on each side of the rotor separate
from but fixed to the casing, said annulus

35

- rected toward the buckets.

40

~apart radially and concentric with the axis

‘buckets, and a central web extendine ra-

- web of the rotor. .

. cumferential groove on each side between :
~ adjacent series of buckets and between the
Inner series of buckets and the axis of rota- |

047,385 o a8

thus doubling the power of the engine with- |
reversible engine. |
What is claimed is:— o _
1. In a steam turbine, a rotor comprising
a radial web with series of buckets spac

of rotation and having an annular groove
between two adjacent series of buckets, and
a stator comprising a casing inclosing the
rotor and .provided with a flange concentric

two series of buckets and having the end re-
mote . from the casing seated in the said
groove 1 the rotor, an annulus on each side.
of the casing separate from but secured to
the casing interior to the inner series of

dially inward from the inner peripheral wall
of the casing to the outer periphery of the

2. In a steam turbine, a rotor comprising

side spaced radially, the said web having a
circumferential groove between adjacent se-
ries of buckets and between the inner series.

having flanges concentric with the axis of
rotation, each flange having passages there-

groove between two series of buckets, and an

entering the inner groove of the correspond-
distributing chamber and steam nozzles di1-
3. In a steam turbine, a rotor comprising

a radial web with series of buckets on each |
side spaced radially, said web having a cir--

% .

tion, a casing having flanges concentric with
the axis of rotation, each flange having pas-

b

| sages therethrough and at its free end seated
1 1n the groove between two series of buckets,
an annulus separate from but fast to the
casing on each side of the rotor, said annu-
lus entering the inner groove in the corre-
sponding side of the rotor and provided with

an annular recess constituting a distry uting
chamber and with steam nozzles directeq
toward the buckets, and a separate control-

45

50

55

lable steam conduit for the distributing

chamber in each annulus.

4. In a steam turbine, a rotor comprising .
a-radial web with annular series of buckets .

on each lateral face, the said series of buckets

‘being spaced radially, and said web having

60

a_circumiferential groove between each pair
of adjacent series of buckets and between the }

projecting flanges concentric with the axis

of rotation, each flange having passages
- therethrough and at its free end seated in a
. ‘groove between two series of buckets, an

annulus segarate from but fast to the casing
on each side of the rotor and seated in the

nner series of buckets and the axis of rota-
| uion, a casing in which the rotor is interme-

60
diately located, said casing having mwardly. =

70

Inner groove in the corresponding side of

the rotor, the casing also being provided

with annular grooves for recelving the other

‘side of the annulus remote from the rotor,
and the said annulus.being provided with a

distributing steam chamber and steam noz-

arate controllable steam conduit for the dis-
tributing chamber in each annulus. _
~ In testimony that I claim the foregoing
as my own, 1 have hereto affixed my signa-
ture 1n the presence of two witnesses.

 Witnesses: -
- F.W. Regp,
- Irexr INcram. g

75

. _ | zles directed toward the buckets, and a sep-
~ ing side of the rotor and provided with a |

80

WILLIAM E. SEELYE.
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