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(CL. 253—65)

- ‘This invention relates to-a tubular turbine, and

more particularly to a turbine adapted for utiliza-
tion of expanding a compressible fluid such as
steam or gases of combustion for the rotation of
a.drive shaft. -

The primary object of this 1nvent10n is the pro-
vision ¢f an improved turbine characterized by
mechanical simplicity and adaptable to compara-
Tive mass production, not requiring the relatively
close tolerances of conventional turbines.

A Turther object of this invention is the pro-

St

vision of a turbine adapted to employ the pure

reaction of expanding a compressible fluid which

loses no energy to stationary blades 8.5 is the case

with conventional turbines.

An additional object of the invention is the pro-
vision-of a device of this character wherein there
is relatively little friction between the: moving
parts;, and wherein erosion of the-expansion tubes
is comparatively negligible. |

An additional object of the invention is the pro-
vision of such a device wherein losses occasioned
by pressure leakage are held to a minimum.

A still further object of the invention is the
provision of a device of this character which is
sturdy and durable in construction, reliable-and
efficient in operation, and relatively simple: and
inexpensive to manufacture, assemble and utilize.

Other objects will in part be obvious and in

part be pointed out as the description of the in- 0

vention proceeds, and shown in the accompany-
ing drawings wherein there is disclosed. a pre-
ferred embodiment of this inventive concept.

In the drawings:

Figure 1isa vertical longitudinal sectional view
taken substantially through. the. center line of a
turbine embodying features of the instant inven-
tiveiconcept; cerfain portions thereof bemg broken
away.

Figure-2 is: an. enlarged: sectmnal view taken
substantla,lly on the line 2—2 of Figure 1 as
Vlewad in the direction indicated by the arrows.

Figure 3 is a sectional view taken substantially
on the line 3—3 of Figure'1 as viewed in the direc-
tion indicated by the arrows. |

Pigure 4 is a view partially in elevation and
partially in section disclosing one;of the tubular
elements of the turbine prmr to formatlon in
~ .hEIICELl shape.
~ Figure 5 is a sectional view- smﬂlar tt) Figure 2,
“‘But disclosing 'a modified form of construction.

Similar reference characters refer to similar
parts throughout the several views of the draw-
ings.
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vice should now be readily understandable..
suitdable. compressible: fluid,
-gases of combustion, . or the like;. is° introduced
through the:inlet 17 into the chamber: 16 from

2
device of the instant invention inecludes oppo-
sitely-disposed: supporting members 10 and i(f.
The member {8 is provided with a journal begaring
{3 adapted to rotatably support drive shaft (4,
the opposite end of which extends outwardly
through a suitable journal bearing {15 in the sup-
porting member i1, and extends to any desired
locality for the performance of work..

Support or housing. 10 includes a compressible
fluid.or gas chamber 1§, provided with an inlet 17,
and is provided exteriorly with. labyrinth glands

§8, upon which.is mounted for rotation the tubu-

lar extremity 19 of a frusto-conical sleeve or shell
28, the opposite conical end 21 of which.is posi-
tioned rotatably on labyrinth glands 22 carried
interiorly of the flange 23 of a.chamber 24 formed
interiorly of the. supporting. member oi hous-
ing 1. An-outlet 25'is_. provided for the cham-
ber 24, |

Labyrinth glands 22 and. (8. are of identical
construction and comprise well known structure
which forms no part of the present invention.

The inner end. of inlet chamber {6 is adapted
to be closed by a plate 35 concentric with and
secured- to the shait 14, and having its outer rim

fixedly secured to the inner side of the frusto-

conical shell 28. Apertures 36 through the. plate
38 communicate with the small ends of helically- -
wound, continuously-expanding, tubular mem-
bers 231 surrounding the-drive shaft 14, and ex~
panding constantly in conformity with: the taper
of the shell 20. The large ends-38 of the helical
members communicate with apertures 39 in a
closure plate 48 surrounding the shaft {4 in fluid~
tight relation, and secured at its outer periphery
to the:interior of the large end of the: shell 28.

-As:bestshown'in Figure 2, the tubular members 37
are:connected to-the interior of the shell 20, as by

‘spaced. web: members 41, and to the: shaft 14, as

40 "hy-corresponding web members: 42,

TThe: configuration: of the- t'ubular members 31

1before they are wound in helical form about the
.shaft {4 and seecured to the plates 35 and 49 is
| frusto-conical and is best indicated in Figure 4.

From the foregoing the operation of the de-
Any
such as steam: or

-whicl it passes through the apertures: 36 1n‘t0 the
reduced: ends of helices: 37.. The gas is obvious-
ly at a relatively high pressure and under mate-
rial compression. As the gas passes through the
helical expanding tubes it expands at a ratio

Referring now to the drawings in detail, the ?® corresponding to the expansion of the area of
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the tubes. The expanding gas thus creates a
velocity which in turn creates a reaction thrust
which imposes a torque on the drive shaft, due
to the helical winding of the tubes, and at a
distance substantially equal to the clearance
space between the shaft and the tube plus the
radius of the tube. Obviously, the force multi-
plied by the distance will equal the torque im-
parted to the shaft. Due to the helical winding
of the tubes, it will be apparent that the force
exerted is not exactly perpendicular to the shaft,
but the small amount of force not acting to ro-
tate the shaft will be directed in such manner as
to partially equalize or neutralize the force im-
parted by the unequal forces at the two ends of
the turbine. After the gas has expanded to
final pressure, it exits through the enlarged ends
38 of the helices 37 through the apertures 39
into chamber 24 and thence through outlet 2%
either to the atmosphere, to a heat-exchanger,
to a compressor, to a condenser, or the like, de-
pending upon the existing conditions.

Obviously, the design illustrated may be modl-
fied and the requisite degree of expansion of the
tubular members as well as the number of turns
reguired to provide maximum efliciency may be
computed mathematically, or in other desired
manner. |

Figure b discloses an additional form of turbine,
wherein a frusto-conical shell 20’ mounted in a
manner substantially identical to the foregoing
contains a shaft &’ and four helically-wound, €x-
panding tubular members 37’, interwound and
secured to. the interior of the shell 20’ by webs
A4i’, to the shaft by webs 42, and to each other
by addltlonal webs 457,

The operation of the modification of Flgure d
is substantially identical to that previously dis-
cussed, and it will be readily apparent that any
cesired number of tubular members may be em-
‘ployed in accordance with the conditions to pro-
vide maximum efficiency. |

From the foregoing it will now be seen that
there is herein provided an improved turbine
characterized by relatively high efficiency and
simplicity in construction and operation, which
accomplishes all the okjects of this invention, and
others, including many advantages of great prac-
tical utility and commercial importance.

- As many embodiments may be made of this

inventive econcept, and as many modifications °

may be mace in the embodiments hereinbefore
shown and described, it is to be understood that
all matter herein is to be interpreted merely as
illustrative and not in a 11m1t1ng sense.

I claim:

1. A turbine comprising g, horlzontally disposed
frusto-conical open ended shell, a first fixed hous-
ing having one end open positioned adjacent the
.smaller end of said shell and having the open end
rotatably supporting said smaller end of said
shell, an inlet in the other end of said housing
for connection fto a source of compvressed fluid,
-a first transversely disposed plate fixedly posi-
tioned within said shell inwardly of and spaced
from said smaller end of the latter abutling said
one end of said first named housing and form-
ing with said first named housing an inlet cham-
ber, a second fixed housing having one end open
.and positioned adjacent the larger end of said
-shell and having the cpen end rotatably support-
ing said larger end of said shell, an outlet in said
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second housing adjacent the other end thereof,
a second transversely disposed plate fixedly po-
sitioned within said shell inwardly of and spaced
from said larger end of said shell and forming
with the adjacent portion of said shell and said
second housing an outlet chamber, and a conduit
of varying diameter having a plurality of con-
volutions arranged in the form of a helix of
frusto-conical shape positioned within said shell
intermediate said first and second plates and
having its convolutions fixedly secured to sald
shell, one end of said conduit extending through
said first plate and in communication with said

inlet chamber and the other end of said conduit

extending through said second plate and in com-
munication with said outlet chamber.

2. A turbine comprising a horizontally dis-
posed frusto-conical open ended shell, a first
fixed housing having one end open positioned ad-
jacent the smaller end of said shell and having
the open end rotatably suporting said smaller end
of said shell, an inlet in the other end of said
housing for connection to g source of compressed
fluid, a first transversely disposed plate fixedly
p051t10ned within said shell inwardly of and
spaced from said smaller end of the latter abut-
ting said one end of said first named housing
and forming with said first named housing an
inlet chamber, a second fixed housing having one
end open and positioned adiacent the larger end
of said shell and having the open end rotatably
supporting said larger end of said shell, an out-
let in said second housing adjacent the othel end
thereof, a second transversely disposed plate fix-
edly positioned within said shell inwardiy of and
spaced from said larger end of said shell and -
forming with the adjacent portion of said shell
and said second housing an outlet chamber, a
longitudinally extending shaft positioned within
said shell and fixedly supported on said first and
second named plates, one end of said shait ex-
tending through and out of said inlet chamber,
the other end of said shaft extending throuch and
out of gaid outlet chamber, and a conduit of vary-
ing diameter having a plurality of convolutions
arranged in the form of a helix of frusto-conical
shape circumposed about said shaft, intermediate
said iirst and second plates and having its con-
volutions fixedly secured to said shell and said
shaft, one end of said conduit extending thhrough
said first plate and in communication with said

inlet chamber and the other end of said conduit

extending through said second plate and in com-
munication with said outlet chamber.
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