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UNITED STATES

DORSEY FROST ASBURY, OF MORGANTOWN,

¥

FFICE.

NORTH CAROLINA.

FLUID-PRESSURE TURBINE.

SPECIFICATION forming part of Letters Patent No. 719,204, dated January 27, 1903.

Application filed June 21,1902, Herial No, 112,681,

(No mnﬂﬁ.llh.)l

To all whom i mway concer:
Beitknown that I, DORSEY FROST ASBURY,

a citizen of the Umted States, residing at, Mor- |

gantown, 1n the county of Burke .;md State of
Nm th Car olina,haveinvented new and useful
Improvements in Fluid-Pressure Turbines, of
which the following is a specification.

My invention 1elates to fluid-pressure tur-
bines, the object of the same being to sim-
plify and otherwise improve the construction
of this c¢lass of devices, whereby greater effi-
cliency may beobtained, whereby leakage and
friction arereduced toa minimum,and where-
by end thrust is avoided and any desired
speed obtained., -

Other objects and advantages of the inven-
tion will hereinafter appear, and the novel
teatures thereof will be set forth in the
claims.

In the drawings forming part of this speci-
fication, Figure 1 is a longitudinal section of
a turbine constructed in accordance with my
imvention., Iig. 2 i8 a cross-section of the
same, I'ig. 31is a detail sectional view show-
ing two of the cone-shaped diaphragms sepa-
rated from each other. Fig. 4isadetail per-
spective view of one of the diaphragms. Fig.
518 a detall sectional view showing two of
the diaphragmsin codperative relation toeach
other, and Fig. 6 is an enlarged sectional de-
tail.

l.ike reference-numeralsindicate like pdrts
in the different views.

The casingof myimproved turbine is made

up of a oyhndueal body or central portion 1

and conical or tapering ends 2 3. The body

1 1s provided with annular flanges or lugs 4

and the ends 2 and 3 are prowded with cor-

responding flanges or lugs 5, which when the

parts of the device are assembled and are in

operative position abut against the flanges 4

and are secured thereto by means of bolts 6
or other analogous devices passing through

the flanges 4 and 5.

Formed integral with the body 1 at a point
intermediate 1ts ends is an inwardly-extend-
ing annular web or partition 7, which serves

to separate the interior of the casing into two

parts or chambers, the chamber S on the in-
let side of the partition 7 constituting the

high-pressure chamber,whereas the chamber _

to the passages 11.

9 on the exhaust side of the partition 7 con-
stitutes the low-pressure chamber.
Extending centrally through the casing is
a rotary Shaft 10, the same be_mfr lonﬂ'l‘oudl-
nally grooved at different points to form
channels or passages 11 and the ribs or webs
12. The shaft 10 extends through the sleeves
13, screwed into cylindrical extensions 13* of
the ends 2and 3, thesaid sleeveshaving bear-
ings 13°, on which theshaft 10 turns, and hav-
ing bearmn‘s 13¢ for receiving the end thrust
of the shaft. The shaft itself is formed with
externally-screw-threaded c¢ylindrical collars
14, npon which are screwed the rings 15, be-
tween which and the extension 13* are the
packing-rings 15, Communicating with the
channels 11 in the shaft 10 1s a steam-inlet,
pipe 16, the same communicating with an an-
nular passage 17, surrcunding the shaft 10
and formed upon the end 2 of the casing at
the contracted portion thereof. Sur roundmn'

55
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the shaft 10 is a perforated ring 172, through '

which the steam passes from the channel 17
This ring receives the
thrust toward the inletend of the device and
transmits it to the ring 15.

An exhaust-pipe 18 leads from the low-
pressure chamber 9, as clearly shown.

Keyed or othermse secured to the shaft 10,
on the inlet side of the partition 7, is a hollow
cone-shaped sapport 19, whose inclined wall
lies parallel to the end 2 of the casing.

Throughtheinnereylindrical wall of the cone-

shaped support 19 passages 20 are formed,
which communicate with the channels11?in
the shaft 10. T'he channels 11* areidentical

with the channels 11 in the shaft 10, but are

gseparated from the channels 11 by an annu-

lar collar 21, which serves as a cut-off for the

passage of steam. Theouter wall of the cut-
oif 21 lies in close contact with the inner cy-
lindrical surface of the cone-shaped support
19 at the apex of the latter.. On the exhaust
side of the partition 7 is a cone-shaped sup-
port 22, similar to the cone-shaped support
19,except that the same is oppositely disposed
and is not provided with passages 20 through
the cylindrical wall thereof. "1he support 22

is secured to the shaft10in asimilar manner
to the support 19.
Formed integral with the eylindrical body
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portion 1 of the casing and extending longi- |
tudinally thereof along its inner surface are

the ribs 23 on the inlet side of the partition 7
and the ribs 24 on the exhaust side thereof.
Cooperating with the parts just deseribed
are the fixed cone-shaped diaphragms 25 and
the movable cone-shaped diaphragms 26. The
diaphragms 25 are keyed to the end 2 of the

casing and to the ribs 23 on the inner surface

of the body 1,the construction beingsuch that
these parts may be glid into plaee and when
in place will be locked to the casing, so as to
be immovable. The said diaphragms are
formed with enlarged or widened bases 27,
which serve to separate the web portions of
sald diaphragms from each other.
web portions of the diaphragms 25 are par-
allel to each other, substantially at right an-
gles to the end 2, and are formed with trans-
verse passages 28, in which are located the
ouide vanes or blades 29. The passages 23
in the different diaphragms 25 are in line

with each other and the vanes 29 in each of

the passages 28 extend in the same direction.
In the bases 27* of those diaphragms which

are keyed to the ribs 23 are formed inclined

passages 29%, communicating with the pas-

sages 28 and leading into the spaces between:

the ribs 23, which spaces constitute passages
for the escape of the steam from the high-
pressure chamber.
phragms 26 cobperate with the diaphragms
25 and are keyed to the cone-shaped portion
of the support 19 and to the shaft 10, as
clearly shown, the construction: being such
that these parts may be readily slid into place
and when in place will be secured to the shaft
10, so as to rotate therewith. The bases of
the diaphragms 26 are slightly widened, as
shown, and the web portions 30 thereof fit;
within the spaces between the web portions
of the diaphragms 25. Said web portionsare

further provided with transverse passages 31

extending therethrough, which are in line

with each other and are adapted to register |

with the passages 28 in the diaphragms 25. In
said passages 31 guide-vanes 52 areformed,all

of the vanes 32 extending in the same direc-

tion with each other, butin adirection oppo-
site that of the guide-vanes 29 in the passages
28.
provided with outwardly-extending inclined
passages or ports 33, which communicate at

- their inner ends with the channels 11 in the

6o

and 26.

shaft 10 and at their outer ends with the ports
or passages 23 and 31 in the diaphragms 25

arranged that one set may move freely with
respect to the other without any friction
whatever. The necessity for internal lubri-
cation of the device is therefore avoided.
In the low-pressure chamber 9 diaphragms
25%, keyed to the end 3 and to the ribs 24,
and dlaphragms 262, keyed tothe shaft 10 and
to the cone-shaped support 22, codperating

"The said

The cone-shaped dia-

"T'he bases 30* of the diaphragms 26 are.

The parts just described are all lo- |
~cated in the high-pressure chamber 8 of the
turbine, and the diaphragms 25 and 26 are so

719,894

with the diaphragms 25%, are shown. These
diaphragms 25* and 26* are similar in all re-
spects to the diaphragms 25 and 26 heretofore

70

referred to, except that they are arranged in

the opposwe direction. The passages 33%,

leading through the bases of the dlaphraﬂ’ms_'

267, also extend in the opposite direction to
the ports or passages 33. The exhaust-pipe
18, heretofore referred to, leads off from a se-

15

ries of branch pipes 34, which communicate.

with the passages between the ribs 24 on the

inner surface of the body 1.
From the foregoing description it is thought
that the operation of my improved turbine

will be readily understood. DBriefly stated,

however, it is as follows: Steam being ad-

'80

mitted through the inlet-pipe 16 and the an-

nular passage 17 to the channels 11 in the ro-
tary shaft 10 passes out through the ports 33

in the bases 30* of thediaphragms 26, through
the ports 28 and 31 in the web portlons of sald |

diaphragms, acting upon the vanes 29 and 32
therein. As all of the vanes 29 extend in the
same direction and in a direction opposite to

that of the vanes 32, the action of the steam

90 -

on said vanes will serve to rotate the shaft

10 and the parts connected therewith, The
steam after acting upon the blades or vanes
29 and 32 passes through the ports 29% into
the passages between the ribs 23, and thence
out of the high-pressure eha,mber 8 down to
the interior of the hollow cone-shaped sup-
port 19. From this point the steam escapes
through the ports 20 into the channels 11% in
the Shaft 10 and afterward passes through
the ports 33*, and thence through the pas-
sages in the diaphragms 25* and 26* in the
low-pressure chamber 9. The steam acts on

the vanes in the portsof the diaphragms 25%

and 26* to rotate the shaft 10 in the same di-

rection that said shaft is rotated by the pas-

sage of the steam through the high-pressure
chamber 8.
passages between the ribs 24, the branch
pipes 34, and the exhaust-pipe 18. The re-
sult of the construetion described is that all
the energy of the steam is utilized and the ef-
ficiency of the device very greatly increased.

Furthermore, the loss by lea,kage 18 reduced
to a minimum, as there are only two places

where such leakage can occur, the same be-
ing at the bearing-points between the shaft

10 and the heads 2 and 3 of the casing. Frie-
tion is also reduced to a minimum for the
same reason, and as there are no internal
bearings the necessity for internal lubrica-
tion is dispensed with and the feed - water
will not have to be purified. | -
It will be noted that the low-pressure cham-
ber 9 is of greater dimensions than the high-
pressure chamber §, the intention being to so

proportion these 6Wo chambers that the power

cenerated in each will be equal. The result
will be that the thrust at opposite ends of the
device will be neutralized. This tends to
further reduce the friction, as the only strain
the bearings will have to sustain will be the

The steam exhausts through the
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weight of the shaft 10 and the pa;i'ts carried [

thereby. DBy arranging the cone-shaped dia-

- phragms in the manner deseribed the diam-
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eter of the device is very greatly reduced
from old constructions. The apparatus will
therefore take up but very little space and an
unusually high degree of speed may be ob-
tained. The conical ends 2 and 3 offer great

‘resistance to any bursting force within the

casing, and asthere are nolongitudinal seams
or joints in either of these ends or'in the body

portion I the strength of the casing asa whole

18 augmented. - -

While I have deseribed the shaft 1 as ro-
tating within a fixed casing, it is obvious that
the shaft may be fixed and the casing rota-
table,or that both of these partsmay be mount-

~ed for rotation in opposite directions.

In case my improved turbine is employed
for propelling a ship the thrustion the pro-
peller-shaft will be taken up by the thrust on
the turbine, thereby eliminating the friction
which is caused by the thrust-block now al-
ways fitted on board ship. In other words,
the thrust of one will balance the other. In
this particular case the turbine if made com-

pound would have both high and low pressure |

cylinders turning in the same direction.

It will be noted that the imperforate parts
of the web portions of the fixed diaphragms
25 are provided with annular grooves or re-
cesses 39 and that the web portions 30 of the
movable diaphragms 26 are provided with an-
nalar tongues or ribs 36, which register with

. and are adapted to fit within the grooves or

recesses 35. One wall of each groove 35 and

-the corresponding wall of the rib 36 lies at

right angles to the shaft 10, and the other
wall of each of the grooves or recesses 35, as
well as the corresponding wall of the rib 36,
which fits within said groove, extends par-
allel to the shaft 10. The result of this con-
struction is that the shaft 10, with the dia-
phragms connected therewith and carried
thereby, is capable of a small degree of lon-
citudinal movement without disturbing the
close contact between the movable
phragms 26 andthe fixed diaphragms 25. This
construction also serves to prevent the escape
of anysteam through the passages 28 and 31,
as the same would have to pass backwardly
or rearwardly in escaping from one series of
passages to the next adjacent series.

- It has heretofore been stated that the vanes

5 or blades 29 on the fixed diaphragms 28 are

arranged parallel to each other and that the
vanesor blades 52 on the movable diaphragms
26 are arranged parallel to each other, but are
set at an angle to the vanes or blades 29. All
of these vanes or blades are made compara-
tively thick, as clearly shown in Fig. § of the
drawings, to preserve the strength of the dia-
phragm as a whole, which strength is neces-
sary on account of the severe strain to which
the movable diaphragms 26 are subjected.

Except for the fact that they are set at an
angle to each other the vanes 29 and 32 are |

dia-

alike. Hach of the vanes 29 is formed with
two plane parallel side walls 87 38, a plane
end wall 39, coincident with one face of the
diaphragm 25 in which it is formed, and a
plane end wall 40, set at an angle to the end
wall 39 and to the adjacent face of the dia-
phragm 25 in which said blade is formed.
The end wall 40is connected with theside wall
38 by a convex-curved wall 41, and the side
wall 37 runs info a curved wall 42, adjacent
to the inlet end of the blade. The result of
this construection is that the spaces between
the adjacent vanes 39 are formed with en-
larged or flaring inlet ends, which merge into
contracted passages having parallel walls.
The curved wall 42 of the vane 29 constitutes
the abutment against which the steam from
the port of the adjacent diaphragm impinges.
The inclined end wall 40 and the eurved wall
412 meet at an acute angle, as shown, to form
sharpedges 43 on the vanes 29, coincident with

70
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the plane of one face of the diaphragm 2.

These sharp edges serve to keep the spaces
between the vanes 29 in constant communica-
tion with the portsinthe adjacentdiaphragms,
so that as there is a constant flow of steam
through the passages 28 and 31 in the differ-
ent diaphragms 25 and 26 there is a constant

95

action of such steam upon all the vanes 29 and.

32 of said diaphragms. The resultis an even

regular operation of the device, for the instant

one vane passes out of range of the steam
from one of the passages between the vanes
of the adjacent diaphragm it is acted upon by
the steam passing throagh the space between
the adjacent vanesof theadjacentdiaphragm.
By forming the vanes 29 and 32 with the four
straight or plane walls and with the eurved
walls, which are easily accessible, the device
may be readily and conveniently made.

Having now described my invention, what
Iclaim as new, and desire to secure by Letters
Patent, is—

1. In a finid-pressure turbine, a casing and
a shaft mounted therein and extending there-
through, one of said parts being rotatable,
and said shaft having a longitudinal passage
therethrough, cone-shaped diaphragms se-
cured in parallel relation to each other to said
casing and having transverse ports therein
provided with guide-vanes extending in the
same direction, cone-shaped diaphragms se-

cared to said shaft arranged in parallel rela-

tion to each other located in the spaces be-
tween the diaphragms on said casing, pro-
vided with ports in line with each other and
adapted to register with the ports in the dia-

‘phragms on said casing, and having guide-
vanes in said ports extending in the same di-

rection with each other butin a direction op-

posite to the guide-vanes in the ports of the

diaphragms on sald casing, means for admit-
ting steam to the passage in said shait, and
ports leading from the passage in said shaft
and communicating with the ports on said
diaphragms. '

2. Inafluid-pressure turbine, a casing and
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- a cut-off dividing the passage in said shaft

I5

4l

a shatt mounted therein-ua;nd extending there- |
through, the said casing having eone-shaped

ends and a cylindrical body provided with
longitudinally-extending ribs, and said shaft
having a longitudinal passage therein, a par-
tition in saild casing dividing the same into a
high-pressure and a low-pressure chamber, a
cone-shaped support 19 secured to said shaft
on the high-pressure side of said partition
having ports in the cylindrical wall thereof
communicating with the passagein said shaft,

into two parts located at the apex of said
cone-shaped support, a cone-shaped support
22 on the low-pressure side of said partition
secured to said shaft and oppositely disposed
to the support 19, cone-shaped diaphragms

. secured toeach end of said casing and to the

20

ribs therein on opposite sides of said parti-

‘tion, the diaphragms in the high- pressure

chamber lying parallel to each other, the dia-
phragms in the low-pressure chamber lying

~ parallel to each other but of an angle to those

30
s
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45
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in the high-pressure chamber, and all of said
diaphragms being provided with ports hav-
ing guide-vanes therein, the ports in the high-

pressure chamber communicating with the
8paces between the ribs on the high-pressure
side of said partition and the portsin the low-

pressure chamber communicating with the
spaces between the ribs on the low-pressure
side of said partition, the guide-vanes in the
high-pressure chamber extending in the same

direction with each other and the gnide-vanes |

in the low- pressure chamber extending in
the same direction with each other, cone-
shaped diaphragms secured tosaid shaftand
to the support 19, extending into the spaces

between the diaphragms in the high-pressure

chamber, and provided with transversely-ex-
tending ports having guide-vanes therein
which are parallel to each other, the latter
guide-vanes extending in the opposite direc-
tion to the guide-vanes in the codperating

parts, cone -shaped diaphragms secured to

said shaft and to the support 22, said dia-
phragms being parallel to each other, fitting
within the spaces between the diaphragmsin
the low-pressure chamber, having transverse
ports therein adapted to register with the
ports in the colOperating diaphragms which
ports are provided with gunide-vanes extend-

ing in the same direction with each other but
“1In an opposite direction to the guide-vanesin

the co6perating parts, ports leading from one
part of the passage in said shaft and commu-
nicating with the ports in the diaphragms in

the high-pressure chamber, a passage leading

from the space between the ribs in said cas-
ing on the high-pressure side of said parti-
tion to the portsin the support 19, ports lead-
ing from the other part of the passage in said
shaft to the ports in the diaphragms in the

low-pressure chamber, an exhaust-pipe lead-

719,204

ing from the spaces between the ribs in the
casing on the low-pressure side of the said
partition, and means for admitting steam to
that part of the passage in said shaft which

lies on the high-pressure side of said cut-off.

3. In a fluid-pressure turbine, a casing and
a shaft mounted therein and extending there-
through, one of said parts being rotatable and

‘saldshafthavingalongitudinal passage there-
‘through, cone-shaped diaphragms secured to

said casing in parallel relation to each other,

‘having transverse ports therein provided with
guide-vanes extending in the same direction,

"0

75

and having an annular groove or recess in -

-one face thereof, one wall of said recess lying

parallel to said shaft and the other wall of
sald recess lying at right angles to said shaft,

cone-shaped diaphragms secured to said shaft

in: parallel relation to each other, located in
the spaces between the diaphragms of said
casing, provided with ports in line with each
other and adapted to register with the ports
in the diaphragms of said casing, having

8a

guide-vanes in said ports extending in the

same direction with each other but in a di-
rection opposite to the guide-vanes in the
ports of the diaphragms on said casing and

go

having an annular rib or tongue on one face .

fitting within the corresponding groove or re-
cessinthe adjacent fixed diaphragm, one wall
of each of said tongue or rib extending par-
allel to said shaft and the other wall extend-
ing at right angles to said shaft, means for
admitting steam to the passage in said shaft,
and ports leading from the passage in said
shaft and communicating with the ports on

-said diaphragm. ,.
4. In a fluid-pressure turbine, a plurality of

fixed and movable diaphragms arranged in
close relation toeach other and provided with
transverse passages adapted to register with
each other and having blades or vanes there-
in, the vanes of the fixed diaphragms being

‘parallel to each other and the vanes of the

movable diaphragms being parallel to each
other but set at an angle to those on the fixed
diaphragms, each of said vanes having plane

parallel side walls, a plane end wall coinci-
‘dent with one face of thediaphragm on which

said vane is formed, and a second plane end
wall set at an angle to the other end walland
to the adjacent face of the diaphragm on

~which thevane is formed, the said second end

wall forming an acute angle with a ecurved
wall into which one of said side walls merges,
as and for the purpose set forth.

In testimony whereof I have hereunto set

my hand in presence of two subscribing wit-

Nesses.
DORSEY FROST ASBURY.

Witnesses:_
J. W. JORDAN, Jr.,
N. W. BRYANT.
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