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(No modal.)

To all whom it may concermn:

Be it known that I, DORSEY F. ASBURY, &
citizen of the United States, residing at Mor-
gantown, in the county of Burke and State of

5 North Carolina, have invented new and use-
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fullmprovementsin Triple-Expansion Fluid-
Pressure Turbines, of which the following is
a specification.

My invention relates to fluid-pressure tur-
bines, the same being designed as an improve-
ment upon the construction shown and de-
scribed in my pending application tor patent,
Serial No. 112,681, filed June 21, 1902,

The object of the invention is to provide a
novel construction of triple-expansion tar-
bines for marine use, whereby greater etfi-
ciency may be obtained than has heretofore
been accomplished.

Other objects of the invention will herein-

will be set forth in the claims.

In thedrawings forming part of this spect-
fication, Figure 1 is a longitudinal sectional
view of a triple-expansion turbine construct-
ed in accordance with my invention. Fig. 2
18 a part section on the line 2 2 and a part sec-
tion on the line 2* 2% of Fig. 1. Kig. 31sa sec-
tional perspective view of two of the dia-
phragms separated from each other, and I'ig.
4 i8 a detail sectional view of two of the dia-
phragmsin cooperative relation toeach other.

Like reference-numeralsindicate like parts
throughout the different views.

In carrying out my invention I employ an
outer shell or casing 1 and a shaft 2, extend-
ing longitudinally through the center of the
casing and having suitable bearings therein.
It is proposed that the casing 1 shall be sta-
tionary, while the shaft 2 is capable of rota-
tion within the same. Itisobvious, however,
that the shaft 2 may be statmnmy and the
casing 1 mounted to rotate thereon or that

both of these parts may be mounted for rota- |
The interior of

tlon in opposite directions.
the casing is divided up into a high-pressure

chamber 3, a low-pressure chamber 4, and an’

intermediate - pressure chamber 5, the 1n-
wardly-extending annular shoulder 6 on the
casing 1 and the annular shoulder 7 on the
shaft 2 separating the high-pressure cham-
ber from the intermediate-pressure chamber,
and the inwardly-extending annular shoul-

" der 8 on the casing 1 and the annular shoul-

der 9 on the shaft 2 separating the interme-
diate-pressure chamber 5 from the low-pres-
sure chamber 4. The low-pressure chamber

4 is of greater dimensions than the high-pres-

sure chamber 3 or the intermediate-pressure
chamber 5, to effect which the casing 1 is en-
larged from the rib or shoulder 3 to the rear
end of the same, forming an enlarged cylin-
drical portion 10 and an inclined or cone-

shaped wall 11,which connects the cylindrical
| portion 10 with the cylindrical portion 12,

which surrounds the high-pressure chamber
3 and the intermediate-pressure chamber 5.

The casing 1 is provided at one end with a
cone - bhaped head 13, which merges into a

hollow e¢ylindrieal portwn 14, thwufrh which

the shaft 2 passes and between whlch and
said shaft suitable bearings are provided,
as clearly shown. The opposite end of the
casing 1 is provided with a head 15, having
a cylindrical portion 16 secured thereto or
formed integral therewith, through which cy-
lindrical portion the shaft 2 passes and be-
tween which ¢ylindrical portion and said shatt
suitable bearings are provided. The bear-
ings between the shaft 2 and the eylindrical
portlons 14 and 16, respectively, are such as
to prevent any 1eakage between these parts.
Between the head 13 and the annular shoul-

55

60

70

75

80

der 6 the casing 1 is provided with longitu- -

dinally- e\’:tendmﬂ ribs 17, forming passages
between them, as will heremafter appear.
Between the annular shoulders 6 and 8 said
casing 1 is provided with longitudinally-ex-
tendmtr ribs 18, forming passages between
them, and between the tapering or cone-
shaped wall 11 and the head 15 the enlarged
cylindrical portion 10 of the casing 1 is pro-
vided with longitudinally-extending ribs 19,
forming passages between them. The ribs

referred to also serve to strengthen the walls

of the casing, so as to enable them to with-
stand the pressure to which the same are sub-
jected. The shaft 2 is also provided with
longitudinally - extending ribs 20, forming
passages between them, the said ribs and pas-
sages extending from the contracted end of
the cone- sn&ped head 13 to the shoulder 7 on
sald shaft. Between the shoulders 7 and 9
on the shaft 2 the said shatt is further pro-
vided with longitudinally-extending ribs 21,
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| fummmg passages between them.
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forming peseeges between them. DBetween
the shoulder 9 on the shaft 2 and the shoul-

der 22 on said shaft, between which and the

cylindrical portion 16 of the head 15 a bear-
ing-ring 23 is interposed, said shaft is pro-
vided with longitudinally-extending ribs 24,
The said
shaft 2 is in addition provided with a central
bore or passage 25, extending from the outer
end thereof to a poinb edje,eent to the shoul-
der 9. DBetween the bore 25 and the passages

formed by the ribs 21 are ports 26, the same
‘being located directly within the shoulder 7,

and between the bore 25 and the passages
formed by the ribs 21 are the ports 27 28,

- the same being located between the ports 26

20

25

and the shoulder 9. The ports 26, 27, and 28
constitute a means of communication between
the bore or passage 25 in the shaft 2 and
each of the passages formed by the ribs 21.
Located within the enlarged cylindrical
portion 10 of thecasing 1, adjacent to the head
15, 18 a support 29, made up of a cone-shaped

portion 30, which lies parallel to the cone-

shaped head 13 at the opposite end of the cas-
ing 1, and an integral cylindrical portion 31,
which surrounds the shaft 2 and which is

- keyed or otherwise secured to said shaft.
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- 35, ehlch extends completely around the cy-
lmdrleel portion 12 of the casing 1 and com-
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Between the cone-shaped portion of the
head 13 and the cylindrical portion 14 thereof
sald head 1s formed with an annular enlarge-
ment, producing an annular passage 32, into

which the inlet-pipe 33 for the admission of |

high-pressure steam from the boiler to the
high-pressure chamber 3 communicates. The
sald passage 32 is located at the outer ends
of the passages between the ribs 20 on the
shaft 2 and communicates with all of said
passages.

Formed upon the casing 1, between the
head 13 and the shoulder 6, is an annular en-
largement 34, forming an annular passage

municates with all of the passages between
the ribs 17. Leading from the passage 35 are
one or more pipes 36, which communicate at
their opposite ends with the bore or passage
25 in the center of the shaft 2. Formed upon
the casing 1, between the shoulders 6 and 8,

is an ennu]el enlargement 37, producing an

annualar passage 38, whleh extends completely
around the e;lmdmeal portion 12 of the cas-
ing 1 and communicates with all of the pas-
sages between the ribs 18. A pipe or series
of pipes 39 lead from the passage 55 and
communicate with a nipple or series of nip-
ples 40, formed integral with the head 15, be-
tween the body pormon thereof and the cylm-
drical extension 16, the said nipple or nipples
40 themselves eommumeatlnﬂ* with an annu-
lar passage 41, surrounding the shaft 2 and

| eemmuniceting with the passages between

65

the ribs 24 on said shaft. One or more an-
nular enlargements 42 43, producing annular
passages 44 45, are formed on the enlarged
evlmdrwel portmn 10 of the casing 1, the eeld
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passages extending __eompletely around the

casing and communicating with all of the

passages between the ribs 19. The passages

44 45 are provided for the exhaust of the

motive fluid from the low-pressurechamber4,

and the same may, if desired, have connect-
ed with them a suitable exhaust-pipe. The

cylindrical enlargements 84 and 37 and 42 and
43 in addition to the functions above aseribed

to them serve to stiffen and strengthen the

75

casing of the device, so as to assist furtherin

enabling said casing to withstand the internal
30

pressure to which it is subjected.

Keyed to the ribs 17 and to the eemcel por-
tion of the head 13 are the cone-shaped dia-
phragms 46 46, the same having enlarged

bases and semewhet narrower web portions

47. The web portions of said diaphragms are
parallel to but separated from each other,

| the same extending at substantially right

angles to the cone-shaped portion of the head
In said diaphragms transverse ports or
passages are provided having blades or vanes
43 therein. Said vanes 48 all extend in the
same direction with each other. The ports

or passages in which said vanes are located

all lie inline with each other, as clearlvshown.
The bases of the alternate diaphragms 46,
which are keyed to the ribs 17, are provided

with inclined ports 49, which communicate

with the passages between said ribs 17. The
sald ports 49 also communicate with the porte
in which the vanes 48 are formed.

Keyed to the shaft 2 are the cone-shaped
diaphragms 50, the same being g provided with

enlarged bas_es and with eontraehed web por-
tions 51, the said web portions being parallel
to but separated from each other and extend--

ing at substantially right angles to the cone-
shaped portion of the head 13. The web por-
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tions 81 of the diaphragms 50 are located be-

tween and in close contact with the web por-
The said web
portions 51 are further provided with trans-
verse ports adapted to register with the ports

tions 47 of the diaphragms 46.

In the web portions 47 of the diaphragms 46,

11O

and in the ports in said diaphragms 50 are

located the blades or vanes 52.
vanes 52 extend in the same direction, but

t extend In a direction opposite that of the
The alternate bases of the dia-

vanes 48.
phragms 50 are provided with ports 53, which
communicate with the transverse ports in the

web portions of said diaphragm and which

also communicate with the passages between
the ribs 20 on the shaft 2.
46 and 50 1n the intermediate-pressure cham-
ber 5 are of exactly the same construction as

sure chamber 3, except that all of the dia-

phragms 46 in the intermediate chamber 5 are
keyed to the ribs 18 and the ports 49 therein

communicate with the passages between the
latter ribs and except that the ports 53 in the
diaphragms 50. communicate with the pas-
sages between the ribs 21 on the shaft2. In

the low-pressure chamber the diaphragms 46

All of the

The diaphragms
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the diaphragms 46 and 50 in the high-pres-

130




~easing.

719,295 =

are keyed to the ribs 19 and to the . .cone-
shaped wall 11, which connects the enlarged
eylindrical portion 10 of the casing 1 with
the contracted cylindrical portion 12 of said
Furthermore, the diaphragms 50 in
the low-pressure chamber are keyed partly to
the cone-shaped portion 30 of the support 29.

- The construction, arrangement, and location
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of all of the diaphragms 46 and 50 and the

ports and vanes therein are identical with
each other, with the exceptions above noted,
thmuwhout the whole device.

From the foregoing description itis thought
that the operation of my improved turbine
will be readily under: stood. DBriefly stated,
however, it is as follows: Upon admitting
steam or other motive fluid into the inlet-
pipe 33 the same passes through tne annular
passage 32 into the passages between the ribs
20 on the shaft 2. From the latter passages
the same passes through the ports 53 of the
diaphragms 50 in the high-pressure chamber
3 and thence through the transverse ports
in the web portions 47 and 51 of the dia-
phragms 46 and 50, respectively. Insodoing

it acts upon the blades or vanes 48 and 52,.

with the result that the shatt 2 1s rotated
with respeect to the casing 1. After acting
upon the vanes in the hw‘h pressure chamber
5 the steam passes tlumlfrh the ports 49 into
the passages between the ribs 17 and thence
into the annular passage 35. From the lat-
ter passage it passes through the pipe or
pipes 36 into the hollowed-out portion or bore
25 within the shaft 2. Thence the steam
passes through the ports 26, 27, and 28 into
the passages formed by the ribs 21 between
the shoulders 7 and 9 and through the ports
in the web portionsof the dlaphmwms 46 and
50 in the intermediate-pressure chamber 5.
After leaving the ports in the diaphragmsin
the intermediate-pressure chamber the steam
passes into the passages between the ribs 13
and thence into the annular passage 38, which
extends around the casing 1. KFrom the an-
nular passage 38 the steam passes through
the pipe or pipes 89 into the nipple or nip-
ples 40 and from the latter into the annular
passage 41 and thence into the passages be-
tween the ribs 24 on the shaft 2. Thesteam
thence passes through the transverse ports
in the web portions of the diaphragms 46 and
50 in the low-pressure chamber 4, acting upon
the blades 48 and 52 and serving to rotate
the shaft 2 in the same direction that it was
rotated by the passage of the steam through

the high-pressure chamber 3 and through

the intermediate-pressure chamber 5. After
the steam has acted within the low-pressure
chamber 4 it passesinto the passages between
the ribs 19 and exhausts from the annular
passages 44 and 45.

'From the foregoing it will be observed that
the steam or other motive fluid acts in the
high-pressure chamber 3,in the 1ntermediate
chamber 5, and finally in the low-pressure

| to the casing 1.

All of the energy of the
steam is thus utilized and a high degree of
efficiency thereby obtained.

Havine now described the invention, What
I claim as new, and desire to secure by Letuels
Patent, 1s—

1. In a triple-expansion fluid-pressure tur-
bine, a casing having high-pressure, low-pres-
sure and intermediate - pressure chambers
therein, a shaft mounted in said ecasing and
extending therethrough, one of said parts be-
ing rotatable, parallel angularly -arranged
diaphragms secured to said easing and hav-
ing transverse ports therein, vanes in sald
ports all extending in the same direction,
parallel angularly-arranged diaphragms se-
cured vo said shaft, located between the dia-
phragms on said casing and having trans-
verse ports therein adapted to register with
the ports in the adjacent diaphragms, vanes
in the latter ports all extending in the same
direction but in an opposite direction to the
vanesinthe portsof theadjacentdiaphragms
means for admitting live steam to the high-
pressire chamber, means for conducting the
aexhaust from the high-pressure chamber to
the intermediate - pressure chamber, means
for condueting the exhaust from the inter-
mediate-pressure chamber to the low-pressure
chamber, and an exhaust-passage for the lat-
ter chamber.

2. In a triple-expansion fluid-pressure tur-
bine, a casing having high-pressure, low-pres-
sure and intermediate - pressure chambers
therein, a shaft mounted in said casing, ex-

tending therethrough, and having passages

therein communicating respectively with said
chambers, one of said parts being rotatable,
parallel angularly-arranged diaphragms se-
cured to said casing and having transverse

ports therein, vanes in said ports all extend-

ing in the same direction, parallel angularly-
arranged diaphragms secured to said shaft,
located between thediaphragmsonsaid casing
and having transverse ports therein adapted
to register with the ports in the adjacent dia-
phragms, vanesin the latter ports all extend-
ing in the same direction but in an opposite
direction to the vanes in the ports of the ad-
jacent diaphragms, means for admitting live
steam to the passages in said shaft which com-
municate with said high-pressure chamber,
means for conducting the exhaust from the
high-pressure chamber to the passages in said
shaft which communicate with the interme-
diate-pressure chamber, means for conduct-
ing the exhaust from the intermediate-pres-
sure chamber to the passages in said shaft
which communicate with the low-pressure
chamber, and an exhaust-passage for the lat-
ter ehamber

3. In a triple-expansion fluid-pressure tur-
bine, & casing having a cone-shaped head at
one end, and having high-pressure, interme-
diate - pressure and low - pressure chambers
therein, a shaft mounted in said casing, ex-

chamber 4 to rotate the shaft 2 with respect | tending therethrough, and having passages
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- therein communicating respectively with said
-chambers, one of said parts being rotatable,
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a suppert secured to said shaft mthm sald
casing and having a cone-shaped portion par-
allel to said cone-shaped head, parallel cone-
shaped diaphragms secured to said casing and
to sald cone-shaped head, and having trans-
verse portsin the web portlone thereof, vanes
in said ports, all extending in the same direc-
tion,parallel cone-shaped dlaphra ogmssecured
to said shaft and to the cone-shaped portion of
said support, located between the diaphragms
on said casing and on said head, and having
transverse perts in the web pertions thereof
adapted to register with the ports in the ad-
jacent dla,phraﬂ'ms vanes in the latter ports
all extending in the same direction but in an
opposite dlrectlon to the vanes in the ports of
the adjacent diaphragms, means for admit-
ting live steam to the passages in said shaft

which communicate with said high-pressure

chamber, means for conducting the exhaust
from the high-pressure chamber to the pas-
sages in said shaft which communicate with
the intermediate - pressure chamber, means
for conducting the exhaust from the inter-

mediate-pressure chamber to the passages in

said shaft which communicate with the low-
pressure chamber, and an exhaust-passage for
the latter chamber.

4. In a triple-expansion fluid- -pressure tur-
bine, a casing having heads at its opposite
ends, one of which i 18 cone-shaped, and hav-
ing high-pressure, intermediate-pressure and
low-pressure chambers therein, the said cas-
ing being further provided with inwardly-ex-
tending a,nnula,r shoulders between the adja-
cent eha,mbels and with longitudinally-ex-
tendlng ribs in the different chambers, form-
ing passages, a shaft extending through said
casing and having bearings in eaid heads, the
sald shaft being further provided with annu-
lar shoulders between the different chambers
in said casing, with lonﬂ'ltndlnally-extendlnw
ribs between and on opposite sides of the lat-
ter shoulders, forming passages which com-

719,295

municate respectively with said chambers,
and with a longitudinally -extending bore

which communicates with the passages in
said shaft which lead to said intermediate-
pressure chamber, a support secured to said

shaft having a cone-shaped portion lying

parallel to sald cone-shaped head, an annu-

lar passage surrounding and comm unicating

with the passages in eaid shaft which lead to
sald high-pressure chamber, an inlet-pipe for

live steam communieating with said annu-

lar passage, an annular passage extending
around said casing and communicating w1th
the passages between the ribs on said casing
in said high-pressure chamber, a pipe leadmﬂ'
from the latter annular passage to the bore

in said shaft, an annular passage surround-

ing said GdSi[l”‘ and communicating with the
passages between the ribs on said casing in
sald intermediate-pressure chamber, a pipe
leading from the latter annular passage and
eemmumeatmw with the passages between
the ribs on said shaft which lead to said low-
pressure chamber, an exhaust-passage lead-
ing from the low-pressure chamber, parallel
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diaphragms secured to said casing and to

sald cone - shaped head, and having trans-
verse ports therein, vanes in the ldtber ports
all extending in the same direction, parallel
diaphragms eeeured to said shaft and to the
cone-shaped portion of said support located

between the diaphragms on said casing and

having transverse ports thereon adapted to
register with the ports in the adjacent dia-
phragms, and vanes in the latter ports all ex-
tending in the same direction but in an op-
posite dlreeuon to the vanes in the porte ot
the adjacent diaphragms.
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In testimony whereof I have hereunto set 83

my hand in presence of two subeembmcr wit-
nesses.

DORSEY F. ASBUR-Y.

Witnesses:
WiLLiAM E. ROSE,
ROSCOE M. WAGSTAFF.
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