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o all whom it may concerm: . .o
- -Beit known that I, DORSEY F. ASBURY, a |
- -citizen of the United States, residin gat New-.

15 S 3 Con

~ cated and -'easier--toi.build-an‘d._'opemte.l---
A further object of the invention is to pro-

- vide a turbine of such construction that each

28

. In the drawings forming part of thisspeci-
- fication, Figure 1 isan elevation of a'tu rbine
-~ constructed in aceordance with my invention.
. Fig.2isa vertical central section of the same, .
. asimilar view showing the different parts of:
. the turbine separated from each other. Kig,:
. 4isan elevation showing the inner surface]
- of one part of the casing.
o35
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'DORSEY F. ASBURY, OF NEWPORT NEWS, VIRGINIA,

- SPECIFICATION forming part of Lettets Paterit No. 733,119, dated July 7, 1908,
I .*'--'APPIi_D&tidII filed Hq_vember-z_g;-1,.90"‘2.;,. Seﬂ@l No. 133,255, (No model.)

port News, in the county of Warwick and State’

. sof Virginia, haveinvented new and usefnl Tm-!
' of which the

~ provements in Steam-Turbines,
- tollowing is a specification.

~* Myinvention relates to steam-turbines, the

~objectof the same being tosimplify and other-

' tained. -
-+ A further

“part is easily accessible and may readily have
& tool or machine applied thereto for the pur-

' pose of grinding or shaping the same, where-
. bythecostof manufacture is greatlyreduced.

 Other objecis and advantages of the inven-
~‘tion will hereinafter appear and that which
Iregard as new will be set forth in the claims.

taken longitudinally of the shaft.

ferent views. - -
- In-carrying out my'invention I employ a

' ~ rotary disk 1, secured to or formed integral

- with a shaft 2 and ‘mounted within a casing

parts of the casing are provided with the

o The part 3 of the casing is also provided with
-a bearing sleeve or boss 6, through which the

:-._:";;’:.5ﬁ_.§'Sh&ft' 2 extends and in which said shaft is

‘mounted to be turned. Suitable packing may

"] ing-sleéve 6.

‘Wise improve the construction of this class of
devices whereby increased efficiency is-ob-:
h | o E e withe the casing is formed

object of the invention is to pro-:
vide a steam-turbine ‘which is made of but
few parts and is consequently less ‘compli-:

Fig. 8is.

. Fig. §is a side ele-
‘vation of the rotary disk. . Fig. 6 is a section
. similar to Fig. 2, showing a modified construe-:
. tion; and Fig. 7 is a sectional view similarto
- Fig. 2, showing a modified construction.

T'he part 4 of the casing is algo
provided with an outwardly-extending flange
7/ for connection therewith of a similarly-

-the same may be otherwise disposed, if de-

sired, the only essential being that it shall

communicate with the casing at the center

thereof.

‘shaped flange 8 on the supply-pipe 9. The
sald supply-pipe has been shown as located
1n line with the shaft 2; .butitis.obvious that

- The end of the shaft 2 adjacent to

......

6o

the point of connection of the supply-pipe 9

with a cone-shaped
head 10, and the disk 1, above referred to,

ner surface of the part 3 of the casing

portion of the head 10 of the shaft 2 fits.

~ The disk 1 is made up of a series of annu-
lar concentric rings or imperforate portions
other and to the head 10 of the shaft 2 by the
angularly-arranged webs 15, 16, 17, and 18—
that is to say, the ring or imperforate portion
12'is connected to the head 10 of the shaft 2
by the angularly-arranged web 15. .
12 is connected to the ring 13 by the angu-
larly-arranged web 16. The ring 13 is con-
nected to the ring 14 by the angularly-ar-

ranged web 17, and the ring 14 has leading

outwardly from the periphery thereof the an-
-gularly-arranged web 18. These webs are all
Integral with the parts to which they ars con-
‘nected, and by the arrangement of the same,

The ring.

oxtends outwardly from said head. The in-.

_ oppo-
| site the bearing-sleeve 6 is formed with a re-
cess 11, in which the inner end or shouldered =

-12;713, and 14, which are connected to each

75

*8?5

as-deseribed, it will be seen that the general

shape of the disk 1 is zigzag in eross-section..

“The webs 15 and 17 are parallel to each other,

. ~ 1'and the webs 16 and 18 are parallel to each
Likenumerals indicate like parts in the dif-

‘other; but the webs 15 and 17 are set at an

- 'made up of the two parts 3 and 4. The two
. lHanges$ 35, which abut against each other and.
- - providemeans forsecuring the same together.

14 of the disk 1 lie and move in close contaet

with the inner surface of the part 4 of the

‘casing, vhe-same fitting, respectivély, in re-

Qo

| angle to the webs 16 and 18. The outer faces
| of the rings or imperforate portions 12 and

95

cesses 19 and 20, formed in said part 4. Simi-

larly the outer face of the ring or imperforate
portion 13 of the disk 1 and the outer end of
the web 18 of the disk 1 lie and movein cloge
contact with the inner surface of- the part 3

100

of the casing, the same fitting, respectively,

in therecesses 21 and

22, formed in said part

3. Formed in the part 4 of the casing adja-
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15

the disk 1 shall be rotated.

cent to the center thereof opposite the head |

10 of the shaft 2 and communicating with the
supply-pipe 9 isan annular chamber 23, hav-
ing a series of guide-vanes 24 therein. The
said guide-vanesarecurved inshape, thesame
extending from the inner end of the chamber
23 outwardly at an angle to the radii of the
disk 1 and in the direction which it is desired
Between the re-
cesses 19 and 20 in the part 4 of the casing
the inner surface of said part is provided with
a series of guide-vanes 25, the same being lo-

cated opposite the ring or imperforate por-
tion 18 of the disk 1, being curved in form

and extending in substantially the same di-

~rection as the guide-vanes 24. The opposite

20

30

35

40

45

50

side edges of the vanes 25 are substantially
parallel to the curved inner surface of the
ring or imperforate portion 13, for which pur-

> pose the inner surface of the part 4 of the
 casing is'dished or recessed, as shown at 26.

Similarly-arranged guide-vanes 27 and 23 are

formed in the inner surface of the part 3 of
the casing,
tween the webs 15 and 16 on the disk 1, are

The vanes 27 are located be-

curved in shape, and extend outwardly at

‘an angle to the radii of the disk 1 and in sub-
stantially the same direction in which it is

desired to rotate said disk. The vanes 28
are similar in shape and arrangement to the
ocuide-vanes 27, but are located between the
webs 17 and 18 on the disk 1. The guide-
vanes 27 and 28 are located opposite the rings

or imperforate portions 12 and 14 of the disk

1, and the side edges of the same are substan-
tially parallel to the curved surfaces of said
rings. For this purpose the part 3 of the cas-

ing is dished out or recessed, as shown at 29

and 30. It will be noted that the gnide-vanes
27 and 28 are located on one side of the disk
1, whereas the guide-vanes 24 and 25 are lo-
cated on the opposite side thereof.

ring or imperforate portion 12 of the disk
with the head 10 -of the shaft 2.
blades are set at substantially right angles to
the vanes 24 in the part 4 of the casing, so

- that the steam or other fluid under pressure

§5

.60

27 in the part 3 of the casing.

passing between the said blades 24 may act

directly upon the blades 31 for the purpose
of rotating the disk 1 and the shaft 2, con-
nected therewith. The blades 32 are formed
in the web 16 of the disk 1 and are located at
substantially right angles to the guide-vanes
Said blades
32 are, however, set at an angle to the blades

31, this construction being necessary by rea-
son of the fact that the vanes 24 and 27,

- through which the steam passes directly to

said blades, are located on opposite sides of
the disk 1. The blades 33 are formed in the
web 17 of the disk 1'and are set at substan-
tially right angles to the guide-vanes 25 in

The said

Cooper- |
ating with the guide-vanes 24, 27, 25, and 23
are the concentric series of impact-blades 51,
32, 33, and 34 on the disk 1. The blades 31
are formed in the web 15, which connects the

|

733,119

at an angle to the blades 32, but are substan:
tially parallel to the blades 31. The blades
34 are formed in the web 18 on the disk 1 and
are set at substantially right angles to the
ouide-vanes 28 in the part 3 of the casing:
Said blades 34 lie at an angle to the blades 33
and 381, but are substantially parallel to the
blades 32. _ | |

Outside the annular angularly-arranged
web 18 on the periphery of the disk 1 an an-
nular recess or chamber 35 is formed within
the casing in which the disk 1 is mounted.
The said chamber receives the steam which
is finally discharged through the blades 34

and has a suitable exhaust pipe or conduit 36

leading therefrom.

- Constructed as above described the opera-
tion of my improved turbine is as follows:
Steam being admitted through the supply-
pipe 9 passes into the annular apgularly-ar-

73

75

30

ranged chamber 23 at the center of the casing

and by the guide-vanes 24 therein is deflected
outwardly through all the passages between
said vanes at an angle to the radii of the disk
1, so astoimpartacircular movement thereto.
On reaching the blades 31, which are sef at
right angles to the guide-vanes 24, the steam
acts by direct impact thereon so as to cause.a
rotary movement to be imparted to the disk
1 in the direction of travel of the steam be-
tween the vanes 24. After acting upon the
blades 31 the steam passes through the same to
the opposite side of the disk 1 into the spaces
between the guide-vanes 27. IHere the steam
expands and increases in volume and has a

oyratory movement imparted to it by the

vanes 27. Passing from between the vanes

97 the steam acts upon the blades 32, formed

in the web 16.0f the disk 1, and as said blades

90

95

100

105

are set at substantially right angles to the

vanes 27 the steam acts to impart a rotary
movement to the disk 1 in the same direction
as that imparted by the action of the steam
on the blades 31. In a similar manner the

steam passes through the guide-vanes 25, act-

ing upon the blades 33,and through the guide-
vanes 28, acting upon the blades 34, until it is
finally discharged into the annular chamber
35, whence it is exhausted through the pipe
or conduitv 36.
impact-blades on the disk 1 the steam 1s per-
mitted to more fully expand before it acts
upon the next adjacent set of blades.
result a very high degree of efficiency is ob-
tained, as the action of the steam upon each
set of impact-blades serves to rotate the disk
1 and the shaft 2, to which the same is con-
nected, in the same direction. |

‘While the steam acts by impact upoﬁ'the |

blades 31, 32, 33, and 34, a pushing effect as
distinguished from a striking effect is ob-
tained when the disk 1 is rotating at a regu-
lar speed. When the speed of rotation of the
disk 1, however, falls below the velocity of
the steam entering through the supply-pipe

| | 9, a combined pushing and striking effect 13
the part 4 of the casing. Said blades 33 lie | obtained. ' | -

After acting upon each setof

As a.

I1C

I15
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~+ Aswill be observed, my improved deviceis | 4* of the casing constitutes what may be
. construscted of the lowest possible number of | termed a ‘“‘low-pressure” chamber. A steam-
-~ parts. It is therefore much less complieated inlet port 39 leadsinwardly through the neck %o
o and more easy to build and operate than any |40 on the part 3* of the casing to an annular
.+ 5 of the devices of a similar nature which have | chamber 41, surrounding the shaft 22, - This
R [ T chamber 41 communicates with an annular
cone-shaped or angularly-arranged chamber
28" at the inner end of the part 3* of the cas- 75
ing, which chamber 23* is similar to the cham-
ber 23 in the form of my invention above de-
seribed and is provided with vanes 24%, simi-
lar to the vanes 24. The partition 37 is pro-

- preceded mine. -

- In manufacturing the device each part is
. readily accessible, and there are no portions
- of the apparatus to which a tool or machine
. 1o.may mnot be easily applied. The blades 31,
.. 32,33,and 34 may be produced by operating
- from either side of the disk, and the guide-

~ vanes 24, 27, 25,and 28 may all be made with

' shaft.

. an ordinary milling-machine. The remain- -
- 15 ing portions of the turbine may all be pro-
. duced by straightforward lathework and the
- device as a whole may be constructed at a
~ lower cost per horse-power than any other

- small turbine. The steam from the inlet-pipe
~..’20 9 18 very directly applied to the operative
. parts of the device, and thereby the steam is
- .able to-acquire a great velocity before com-
.. ing in contact with the blades 31. No one
. part of the turbine is subjected to. more than
.25 onetemperature,and eachpartof the machine
-+ Isalways maintained at a constant tempera-
- -ture-and pressure. By this arrangement I
. -avoid the great loss of power which is due to
~ condensation when the steam is brought in
.30 contact with a mass of ‘cold metal. An im-
~~ portant feature of the machine is a regular
.. expansion of the steam, . As the same moves
- outwardly, the temperature and pressure
o hereas the volume increases directly
.35 and steadily. = S AP

- In the turbine above described I contem-

~ plate the use of but a single rotary disk 1,
. -secured to or formed integral with the power-
o It is obvious, however, that two or
.~ <o more of such disks. may be secured te the
-~ power-shaft, to which steam may be admitted
. either through separate conduits from the
- _steam-generator or othersource of supply, or
- the exhaust from one of said disks may be
- 45 utilized upon the other or others, thus pro-.
. .ducing a compound turbine. I have illus-
. trated one form of such a turbine, the same
o+ consisting of a casing made up of the parts
.- 8" and 4*, suitably secured together by bolts.
50 or other fastening devices extending through
- the flanges 5%, rotary disks 1%, 1%, and 1¢,
-~ mounted in said casing, and a shaft 2%, to
-~ which said disks are secured.. Within the
. casing are secured two diaphragms or parti-
55 tions 37 and 38 substantially. parallel to the
- sides of the parts 3* and 4° of said casing.
- Thedisk 1* is mounted for rotation between
. .the part 3* of the casing and the diaphragm
. or partition 87 therein, the disk 1°is mount-
60 ed for rotation between . the diaphragms or
~ partitions 37 and 38, and the disk 1¢is mount-
- ed for rotation between the diaphragm or
. partition 38 and the part 4* of the casing.
. Thespace between the part 3* of the casing
- 65 and the partition 37 constitutes what may be
. termed a ‘‘high-pressure” chamber, and the

through which the steam may exhaist.

disk 1° is _
32°, 33%, and 34°, similar in all respects to the
‘blades 31, 32, 33, and 34 on the disk 1. The
bart 4% of the casing is provided with the
guide-vanes 24°and 25¢, similarin all respects
‘to the guide-vanes 24 and 25. The diaphragm

32, 83, and 34.

vided with the two annular series of guide- 8o '

vanes 27* and 28% both located on the same

| side of the disk 1°, the said series of vanes

being concentrically arranged and similar to
the vanes 27 and 28, heretofore referred. to,

theonlydifference being that they are located
on the opposite side of the disk with which
| they codperate to that of the vanes 27 and 28.

Likewise the part 3* of the casing is formed .

‘with an' annular series of guide-vanes 25%,
i located on the opposite side of the disk 1 to
that of the vanes 27* and 28*, asshown. The

vanes 2o* are similar in all respeects to the
vanes 29, heretofore referred to, except that
they are located on the left side of the disk
with which they codperate instead of on the

 right side. The disk 1*is provided with four
concentric series of impact-blades al?®, 32%,

53", and 34*, similar in, all respects to the

‘blades 31, 32, 33, and 34, heretofore referred -
‘to, except that they areoppositely disposed, S0

as to cooperate with the guide-vanes 242, 27,

20" and 28*. Adjacenttotheperiphery of the
part 8* of the casing the same is formed witha

recess 42, forming an annular chamber into
which the steam discharges, the said chamber
having communicating therewith a pipe 43,
The
diaphragm or partition 38 is provided with
guide-vanes 24" and 25°, similar in all respects
tothe guide-vanes 24 and 25. - The diaphragm

37 1s provided with guide-vanes 27° and 28,

similar to the guide-vanes 27 and 28, and the
provided with impact-blades 31°,

or partition 38 is provided with the guide-

vanes 27° and 28° similar in all respects to
the guide-vanes 27 and 28, and the disk 1°is
‘provided with impact-blades 319 32¢, 33¢, and
34, similar in all respects to the blades 31,

The steam-inlet port 44 for
the low-pressure chamber leads in through

the sleeve or boss 45 on the part 4* of the cas- -
ing to an annular chamber

46, surrounding

‘theshaft2®. This chamber 46 communicates
~direetly with the spaces between the guide-
vanes 24° and communicates through. the
| port 47 with the space between the guide- . . -
vanes 24°. Adjacent to its periphery the .
‘part 4% of the casing is provided with an-an-

100
105
_I;I'o_ |
115
120
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space between the partition 37 and the part | nular recess 48, for ming an annular chamber. .~




g, .

| iﬁto which the steam W_hiéhhas passed'throu oh

the low-pressure chamber may be discharged.

" Leading from the annular chamber 48 is an

10

oxhaust-pipe 49. The outer edge of the dia-
phragm 38 is provided with the curved ports
50 for establishing communication between
the spaces between blades 34* and the annular
chamber 48. The shaft2? is mounted in bear-
ings in the bearing-sleeves or tubular exten-
sions formed on the parts 3* and 4*, suitable

packing-rings 51 and 52 being interposed be--

tween these parts. A suitable thrust-bearing

~ is also provided between the shaft 2* and the

© o 1g

- seription.

20

‘head or plate 53, secured to the flanged end

of the part 4* of the casing. The operation
of thisform of myinvention issimilar to that
above described and requires no detailed de-
It is sufficient to say that steam
is admitted through the inlet-ports 39 and 44

to the operative parts of the device and is
~exhausted through the pipes 43 and 49, re-

spectively. These inlet-ports 39 and 44 may

" be separately connected to thesteam genera-

30

~ rotatable about said disk or disks.

35

tor or boiler, or the inlet-port 44 of the low-
pressure chamber may be connected with the
exhaust-pipe43 of the high-pressure chamber.
- While I have described the disk 1 and the

‘disks 1%, 1*,'and 1¢ as being mounted for ro-

tation within a fixed casing, it is obvious that
without departure from my invention the
disk or disks may be stationary and the cas-
ing in which the same are mounted may be
In this
connection I desire to state that however care-
fully the disk 1 of my improved turbine may

_be manufactured it will be impossible on ac-
- count of the unevenness of the material of

40

which the same is made to get the center of
gravity of the disk to correspond exactly with
its geometrical axis of rotation; farther-

“more, however small the difference may be

it becomes very noticeable when running at

“high speeds. To overcome this nnevenness

45

in the disk, I propose to remove a portion of
the material on the heavy side thereof by
drilling into the rings 12, 13, and 14 at the

proper points.

I have described the rotary disk or disks

. {forming part of my improved turbine as be-
50

ing provided with four angularly-arranged
webs 15, 16, and 17, econnecting the rings or
imperforate portions 12, 13, and 14, the said

- webs being provided with impact-blades 31,

53

32, 33, and 34, codperating with the guide-
vanes 24, 27, 25, and 28, respectively. In ad-

dition to the webs referred to I may employ

6o

supplemental webs 54, 55, and 56, this con-

‘struction being clearly illustrated in FKig. 7
of the drawings.

_ Each of said supplemental
webs is located at-the crest of one of the rings
12, 13, and 14 of which the disk 1 18 made up,

the web 54 being secured to the ring 12, the

web 55 to the ring 13, and the web 56 to the
ring 14. The web 54 is provided with a base
57, which is seated in a corresponding recess
58 in the ring 12 and bolted or otherwise se-

cured in place. Said web is also provided

web 54 fits and moves.

‘blades.

783,119

the part 3 of the casing. Said guide-vanes
27 are necessarily cut away annularly to pro-
vide for the passage of the web 54 between

‘with an annular series _'01":; impact—blades_ 59, |
which codperate with the guide-vanes 27 in

them. The part 3 of the casing is also pro-
vided with an annular groove or recess 60,1n

which the outer or projecting edge of the
The impact-blades
59 in the web 54 are set at an angle to the

guide-vanes 27, so that the steam passing be-

tween said guide-vanes will act on said blades
to rotate the disk 1 in the same direction
that it is rotated by the action of the steam
on the other blades thereof. The supple-
mental web 56 is identical in construction
with the web 54 and i8 provided with impact-

blades 61, which extend in the same direction
as the impact-blades 59. |
61 coOperate with the guide-vanes 23 and
are disposed with relation thereto so that

The said blades

the action of the steam thereon will serve to
rotate the disk in the same direction that it
is rotated by the action of said steam on-the
remaining blades. The web 55 is similar in
construction to the webs 54 and 56, the dif-
ference being that the parts thereof are re-
versed in position, the same being secured to
the ring 13 and extending therefrom in the
opposite direction to which the webs 54 and
56 extend from the rings 12 and 14, to which
they are respectively attached. The impact-
blades 62 in the supplemental web 55 cooper-
ate with the guide-vanes 25 and are of course
reversed in position to that of the blades 59
and 61. The steam passing throughthe guide-

vanes 25 acts upon the blades 62 to rotate the

disk 1in the same direction that it is rotated
by the action of the steam on the remaining
It is of course obvious that these
supplemental webs and the blades therein

may be connected with the disks 1°, 1°, and

1¢ in the form of my invention illustrated in
Fig. 6 of the drawings. The said blades are
fitted and secured in place after the appara-
tus has been oftherwise completed and are
employed to impart greater efficiency to the
turbine. | o + |
- Having deseribed my invention, what I
claim as new, and desire to secure by Letters
Patent, is— ' o

1. In a steam - turbine, a casing, a disk
mounted therein, one of said parts being
mounted for rotation, and means for admit-
ting steam to said casing, the said casing hav-
ing a plurality of councentric series of trans-

versely-curved guide-vanes, arranged alter-:

nately on opposite sides of said disk and ex-
tending at an angle to the radii of said disk,
and the said disk having a plurality of con-
centric series of impact-blades, located re-

spectively at and disposed across the ends of |

said vanes, as and for the purpose set forth.
2. In a steam - turbine, a casing, a disk

mounted therein, one of said parts being
mounted for rotation, and means for admit-

75
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ting steam to said casing, the said casing hav-




ing a plurality of annular concentric series |
. of transversely-curved guide-vanes therein,
. arranged alternately on opposite sides of said

‘disk and extending from their inner ends ont-
.. 5 wardly and across the radii of said disk, and _
-~ the said disk having a plurality of annular

- concentricseries of impaect-blades, located re-

- spectively at the ends of said vanes, disposed
'- - across the vanes with which they codperate,

© 10 andforming passages through said disk which
- connect the spaces between the adjacent se-
o+ .ries of said vanes, as and for the purpose set;

o7 8.In a ‘steam - turbine, a casing, a disk’
" mounted for rotation, and means for admit-
- .. tingsteam tosaid casing, the said casing hav-

mounted therein, one of sald parts being

ing a plurality of concentric series of guide-

o . van es, arranged alternately on opposite sides
L 200 ndir
" radii of said disk, and the said disk compris-
~1ng a plurality of concentric rings or lmper-

of said disk and extending at an angle to the

forate portions and angularly-arranged webs

connecting said rings, the said webs separat-
1

ng the adjacent series of said guide-vanes

~and provided with impact-blades which are

R - disposed across the vanes with which they cO-

... operate, as and for the purpose set forth,
o o 4. In a steam- tarbine, a casing, a disk
. 30 b . -
~ mounted for rotation, and means _
- ting steam to said casing, the said casing hav-
‘ing a plurality of concentric series of guide-
-vanes, arranged alternately on opposite sides
of said disk and extending at an angle to the
- radii of said disk, and the said disk compris- -
. ing a plurality of concentric rings or imper-
_ forate portions, the alternate ones.of ‘which
are disposed in different planes and bear
> against the opposite sides of said casing,
~angularly - arranged webs connecting

mounted therein, one of said parts being

for admit-

and
sald

_rings, the said webs separating the adjacent

-~ 50 ting steam tosaid casing, the said casing hav-
. 1ng a plurality of annular concentric series

. series of said guide-vanes and provided with
o0 impaet-blades which are disposed across the-
T 45 Va . _

5 the purpose set forth.
5. 1In a steam-turbine, a casing, a disk
- mounted therein, one of said parts being
... mounted for rotation, and t
.50

vanes with which the

y codperate, as and for.

neans for admis-

- of curved guide-vanes therein, arranged al-
. ternately on opposite sides of said disk, and
. extending from their inner ends outwardly
- - 55 and across the radii of said disk, and the said
. diskcomprising a plurality of concentrie rin gs |

o Imperforate portions and angularly - ar-

~ ranged webs connecting said rings, the said
. webs separating the adjacent series of said

| i ) 60 guide-vanes and provided with impact-blades

-~ which are disposed across the vanes with
“- whieh they cooperate and extend entirely

~through said webs, the ‘8spaces between said

- blades forming passages which connect the

ﬁ5 spaces between the adjacent series of said
. © vanes, as and for the purpose set forth.

| 73‘3",119
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mounted therein, one of said parts being
mounted for rotation, and means for admit-
‘ting steam to said casing, the said casing hav-
ing a plurality of annular concentric series
l of curved guide-vanes therein, arranged al-

—

5

b. In a steam -turbine, a casing, a disk

ternately on opposite sides of said disk, and

extending from their inner ends owtmlrd-l.y'l
and across the radii of said disk, and the said
disk comprising a plurality of concentric rings -

or imperforate portions, the alternate ones of
which are disposed in different planes and
bear against the opposite sides of said casing,
and angularly-arranged webs conneectin o said
rings, the said webs separating the adjacent
series of said guide-vanes and provided with
1mpact-blades which are disposed across the
vanes with which they codperate and extend
entirely through said webs, the spaces be-
tween said blades forming passages which

e e

connect the spaces between the adjacent se-
as and for the purpose set

ries of said vanes,
fOTtJh. | - _;
7. In a steam-turbine, a casing, a rotary
disk mounted therein, a shaft secured to said

75
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disk, and means for admitting steam to the

center of said casing, the said casing having
aplurality of concentrieseries of transversely-
curved guide-vanes arranged alternately on
opposite sides of said disk, and extending at
an angle to the radii of said disk, and the said
disk having a plurality of annular concentric
series of impact-blades, located respectively
at and disposed across the ends of said vanes,
as and for the purpose set forth. =~ =
| 8. In a steam-turbine, a casing, a rotary
i disk

vided with a cone-shaped head at one end, a
cone-shaped chamber at the center of said
casing surrounding said head, means for ad-
| mitting steam to said chamber and means for
exhausting steamm from the periphery of said
| casing, the said chamber and the remaining
portions of the interior of said casing being

935
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mounted therein, a shaft secured to said -
disk having bearings in sald casing and pro-

IOS II

I10.

provided with a plurality of concentrie series -

of guide-vanes, arranged alternately on op-
| posite sides of said disk, and extending atan
~angle to the radii of said disk, and the said
-disk having a plurality of annular concentric
| series of impact-blades, located respectively

- as-and for the purpose set forth. - S
- 9. Inasteam-turbine, a casing, a partition
therein dividing the same into a plurality of

tary disks mounted in said chambers, a shaft

secured to said disks, and means for admit-

ting steam centrally to each of said chambers,
. each of said chambers having a plarality of

concentric series of transversely
‘guide-vanes arranged alternately on opposite

angle to the radii of said disk, and each of said
| disks havingaplurality of annular concentric
1 series of impact-blades, located respectively

- curved:

I15

at and disposed across the ends of said vanes, o

120

chambers or compartments, a plurality of ro-

125

sides of the disk therein, and extending atan

13'0.

......




I0

Cc

at and disposed -across the ends of the vanes |

with which they coOperate, as and for the pur-
pose sef forth.

10. In a steam -turbine, a casing, a disk }

mounted therein, one of said parts being
mounted for ro‘ratlon, and means for admit-

‘ting steam tosaid casing, the said casing hav-

ing a plurality of concentrie series of ﬂ‘mde-

“vanes arranged alternately on 0pp031te sides

of said disk and extending at an angle to the
radii of said disk, and the smd disk havmﬂ' a
plurality of eoncentmc series of impact- blades

located respectively at and disposed across

20

the ends of said vanes and also having a plu-
rality of supplemental series of 1mpact—blade€
located respectively at points between the
ends of said vanes ::md (]mpos:ed across the

same,

~ 11. In a steam-turbine, a easmg, a disk
mounted therein, one of said parts being
mounted for rotation and-means for admit-
ting steam to said casing, the said casing hav-
ing a plurality of annular coneentric series of
curved guide-vanes therein, arranged alter-
nately on opposite sides of said disk and ex-
tending from their inner ends outwardly and
ACTOSS the radii of said disk, and the said

~ disk having a plurality of annular concentric

_. o

'35

series of impact-blades, located respectively
at the ends of said vanes, disposed across the
vanes with which they cooperate, and form-
ing passages through said disk which connect
the spaces between "the adjacent series of said

vanes, and the said disk alsohaving a plm al--
ity of supplemental series of 1111paet -blades

located respectively at points between the

~ends of sald vanes and disposed aCross the

- 45

50 1

same.

12. In a steam -turbine, a casing, a disk
mounted therein, one of said parts being
mounted for rot-ation, and means for admit-
ting steam to said casing, the said casing hav-
ing a plurality of concentric series of frmde-

vanes, arranged alternately on oppomte sides

of said disk and extending at an angle to the
radii of said disk, and the said dlbk compris-
ing a plurahty of concentric rings or imper-
forate pmtlons and anfrularly-arrancred webs
connecting said rings, the said webs separat-
ing the ad]acent series of said guide-vanes
and provided with impact-blades which are
disposed across the vanes with which they co-

- operate, and Supplemenml webs secured re-

55

spectively to said rings, extending through
and across the adjacent wmde-vanes in smd
casing and provided with impact-blades set

I

|
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atanangle to a,nd cooperating mth said gmde-
vanes.

13. In a steam-turbine, a casmg, a disk
mounted therein, one of said parts being

6o

mounted for rotatlon and means for admit-
ting steam to said casing, the said casing hav-

ing a plurality of concentric series of crmde-
vanes, arranged alternately on opposite 31des
of sa,ld disk a,nd extending at an angle to the
radii of said disk, and the said disk compms-
ing a plarality of concentric rings or imper-
fomte portions, the alternate ones of which
are disposed in different planes and bear
against the opposite sides of said casing, and
anﬂ'ularly arranged webs connecting said
rings, the said rings sepa,ra,tmn' the adJacent
series of said gmde -vanes and provided with
impact-blades which are disposed across the
vanes with which they codperate, and supple-

,]deent onide-vanes in said casing and pro-
vided with impact-bladesset atan angle toand
cobperating with said guide-vanes.

14, In a steam - tmbme, a casing, a disk

70
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-_mental webs secured respectively to said
rings, extending through and across the ad-

8o

mounted therein, one of said parts being

‘mounted for rotatwn and means for a,dmlt,—

ting steam to said casing, the said casing hav-
ing a plurality of annular concentric series of
curved guide-vanes therein, arranged alter-
nately on opposite sides of said dlsk and ex-
tending from their inner ends oubwardly and
across the radii of said disk, and the said disk
comprising a plurality of concenbnc rings or
imperforate portions,and angularly- arra,nged

~webs connecting said rings, the said webs sep-

arating the ad;jacent series of said guide-vanes

and plowded with impact- bla,des which are

disposed across the vanes with which they co-
operate and extend entirely through said
webs, the spaces between said blades form-
ing passages which connect the spaces be-

tween the adjacent series of said vanes, and

supplemental webs secured respectively to
said rings, extending through and across the

gcC
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ad,]acent gulde vanes in sald casing and pro-

vided with impact-blades set at an angle to
and cooperating with said guide-vanes.
In testlmony whereof I h.:we hereunto set

105

my hand in presence of two SUbSCI’Iblﬂ_Q‘ wit-

NeSSes, | .
~ DORSEY F. ASBURY.

Witnesses: !
- GEO. B. EARLY,
N. W. BRYANT.
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