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To all whom it may concern:

Be 1t known that I, Gmorer Molnrosm, a

citizen of the United States, residing at

Stonington, county of New London, State
of Connecticut, have invented a new and
useful Turbine-Eneine, of which the follow-

cation.

Mg 1S & specl

This invention relates to turbine engines

adapted for general use and with any oper-
ating fluwid, as for example, steam, gas or
water, and the invention has for its objects

to provide a reversing turbine in which the

cost of constiuction shall be greatly reduced,
the number of parts being reduced to the
minimum, and in which the cost of running
shall be greatly reduced for the reason that
instead of a continuous flow of the operating

flid there 1s 2 continuous succession of cut-

ofis.
With these and other objects m view 1

have devised the novel turbine which 1 will
nosy cdescribe, referring to the accompany-

inge drawineg forming a part of this specifi-
— : > i i

ndicate the several parts. _
Figure 1 1s a longitudinal section orf my
novel turbine, rotors and guide wheels being

shown 1n elevation; Ifig. 2 a transverse sec-

tion, the rotor being partly biroken away to

<how the guide wheel beyond 17 If1g. 3 a

detail view on an enlarged secale, showing the

base of the rim of a rvotor in longitudinal

section and a side plate and blade 1 eleva-
tion; fig. 4 a vertical section on the line
4—4 in Fig. 3, looking 1 the direction of
he arrows; and ¥ig. 515 a detail view on a
till lareer scaie, illustrating the operation

b

e

of a flexible blade when acted on by the

operating fluid.

For convenience In description we will

suppose the operating fluid te be steam, al-
though the structure 13 equally adaptec to be
driven by any other operating fimd.

10 denotes a cylindrical casing shown as
made In two sections bolted together and
having at its ends hubs 11 shown as made
separate from the heads of the casing and
detachably secured thereto. The shaft 12
extends through the casing and the hubs,
cach of which is shown as provided with a
stuffing box indicated by 18. One section of

i1r

“edges of the

the casing’'is shown as provided at each end
with a steam chest 14, each steamn chest be-

ing divided longitudinally into a receiving

chamber 15 into which a steam pipe 16 leads
and an exhaust chamber 17 from which an
exhaust pipe 18 leads. The inner wall of
the receiving chamber is provided with a
plurality of ports 19 (three 1n the present
instance) which are preferably placed at an

angle and lead into one of the rotors i the

casing. The exhaust chambers have no 1mner

walls and are open into the casing.
20 denotes rotors, a plurality of which

are rigidly secured to the shaft as by keys
21. Intermediate the rotors are guide wheels
22 through which the shaft passes freely and
which are rigidly secured to the casing as
by screws 23. The guide wheels are placed
intermediate the rotors, a rotor.being placed
at each end of the casing. In the present
instance I have shown a turbine comprising
four rotors and three guide wheels. 'The
construction of the rotors and guide wheels
will be readily understood from Iigs. 1 and

2. 'The special construction of the bodies ot
the rotors and guide wheels 18 unimportant

so far as the present invention is concerned.
I have shown the rotors as consisting of a
wb 24, arms 25 and a rim 26 provided with
side flanges 27. The side flanges are pro-

vided with elongated openings 28 whose

sides are concave curves meeting at approxi-

mately a point at the inner and outer ends.

The openings are in alinement in the opno-
site side flanges and the bases of the rims a«
provided with inverted V-shaped transverse
ribs 29 in alinement with the inner ends of
the openings. 30 denotes flexible blades

pivoted, as on cross pins 31, between the

outer edges of the side flanges and having at
their lower ends wings 32 adapted. to engage
the opposite sides of the ribs. The opposite
lexible blades are provided
with extensions 33 which are adapted to en-
oage the opposite walls of the elongated
openings and form tight joints to prevent
the escape of steam or other operating fluad.
The rim of each rotor and guide wheel 1s
provided in one edge with a circular groove
34 and on the other edge with a circular rib

| 35, said ribs and grooves being Interengag-
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ing to prevent escape of steam or other oper-
ating fluid.

The gmade wheels are shown as consisting
of hubs 24 and arms 25, similar to the rotors,
and rims 37 provided with side flanges 38
having transverse openings 39.

50 clenotes the blades of the guide wheels,
which are shown as rigidly secured in the
side flanges between the openings.
construction of the guide wheels 15 wholly
unimportant so far as the present invention
15 concerned. The blades may be thin strips
of metal similar to the blades of the rotors,
or the blades may be cast integral with the
rums, arms and hubs. The blades of the
guide wheels are shown as placed obliquely
although that is not an essential feature of
construction. '

The operation is as follows: My novel tur-

bine is reversible in the fullest sense; that is,

it will drive the shaft in either direction
with equal facility and speed. As already
explained, there is a steam chest at each end

~of the casing and each steam chest is pro-

vided with a receiving chamber and an ex-
haust chamber. The steam, or other operat-
ing fluld, passes into the casing from one re-
ceiving chamber through ports 19, passes
through the rotors and guide wheels suc-
cessively and out through the exhaust cham-
ber at the other end of the casing. To re-
verse, the steam is shut off at one end and
scdmitted at the other end, the operation be-

ing precisely the same, the exhaust being, of |
course, from the opposite end of the casing

to which steam is admitted. Suppose, for
cxample, that steam enters the casing at the
right, as seen in Iig. 1. Tt will pass to the
st rotor at the right and will engage 2
plurahity of the flexible blades simultane-
ously.
spring the blades, as indicated in Fig. 5, and
cause the blades operated upon to curve from
end to end and will force the extensions of
the blades into engagement with the curved
walls of the elongated openings. From the
rotors the steam will pass through the elon-
gated openings and between the blades of

the contiguous guide wheels and from each

guide wheel through the elongated openings
in the next rotor and will spring the blades
The flexibility of the blades
makes the engagement of the extensions with
the walls of the elongated openings prac-
tically steam-tight, and the engagement of

the circular ribs with the corresponding
grooves prevents appreciable escape of steam

between the rims.

It 1s an 1mportant feature of the present
invention that the passage of steam from the
rotors to the guide wheels is not continuous,
but there 1s an instantaneous cut-off as each
blade 1n-a rotor passes a blade in a guide
wheel. I thereby without impairing the op-

The

“The action of the steam will be to |

f

-
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erative force of the steam effect an impor-
tant saving m the amount of sieam that is
consumed 1n driving the shaft.

65

~Hawving thus described my invention I

~claim .
1. A turbine rotor having flexible blades

yieldingly mounted at one margin, and sup-
ports for other margins of said blades. "
2. A turbine rotor having flexible blades

prvotally supported at one margin, and sup-
ports for the other margins of the blades.

3. A turbine rotor having flexible
and curved supports for said blades.
4. & turbme having a

blades

sald supports being spaced to permit the

blades to vield 1n either one of two directions

according to the direction of steam pressure.

5. A rotor for turbines comprising a rim

provided with side flanges having elongated

-}

openings with curved sides, and flexible 8
blades lying between the side flanges and

having extensions adapted to be placed in

engagement with the curved sides of the
openings when acted upon by an operating

fluid. - _
6. A rotor for turbines comprising a rim
naving side flanges provided with openings

and flexible blades pivoted between the side

flanges.

(. A& rotor for turbines comprising a rim

provided with side flanges, openings in said
itanges and flexible blades Iying between the

b |

flanges and having extensions engaging the

openings.

8. A rotor for turbines comprising a rim -

having side flanges provided with openings,

fiexible blades lying between the flanges and
ends of the |

cross pins on which the outer
blades are pivoted.

9. A\ votor for turbines comprising a rim

having side {langes provided with openings
and transverse ribs, and flexible blades piv-
oted between the side flanges and having

wings engaging the opposite sides of the

1'1DS.

10. A rotor for turbines comprising a
riny provided with transverse ribs and side

danges having openings and flexible blades

pivoted between the side flanges and having
extensions engaging the openings and wings

engaging the ribs.

11. A rotor for turbines comprising a
rim provided with transverse ribs and side
flanges having elongated openings with con- -

cave sides terminating approximately in

noints, and flexible blades pivoted between

the side flanges and having extensions en-

gaging the openings and wings engaging the
T1bs. | _

12. A turbine comprising a casing, a shaft,
a plurality of rotors attached to the shaft,
eacl rotor comprising 2 rim having side -
flanges with openings and flexible blades

circular series of
flexible blades, and supports for said blades,

70
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pivoted between the flanges and having ex- | openings, and the guide wheels being pro-
lensions engaging the openings, a plurality | vided with blades, whereby the operating

ot guide wheels attached to the casing in- | fluid is cut off each time a rotor blade passes
terinediate the rotors and means for supply- | 2 guide wheel blade. '

L

5 1ng an operating fluid. ~in testumony whereof I aftix my signature, 15
13. A turbine comprising alternate rotors | 1n presence of two witnesses.
and. guide wheels, the rotors having rims _ GEORGE McINTOSH.
with side flanges provided with openings Witnesses
and  flexible blades pivoted between the A. M. WoosTER,
10 flanges and having extensions engaging the S. W, ATHERTON.
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