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UNITED STATES

PATENT OFFICE.

JOSEPH P. LENNON AND CHARLES E. BANKS,

OF NEW YORK, N. Y.

TURBINE.

> BCIFICATION forming part of Letters Patent No, 713,461, dated November 11, 1902.
- Application filed Angust 25, 1802, Serial No. 120,986, (No model.)

To all whom T6 maly conceri:

Be it known that we, JOSEPH P. LENNON
and CHARLES E. BANKS, citizensof the United
States of America, residing in New York city,
county and State of New York, have invented
new and useful Improvemwents in Turbine-
Motors, of which the followmw is a specifica-
tion. |

This invention relates to improvements in
fluid-pressure turbine-motors, and has for its
main object to improve the construction and
mode of operation of the revolving pistons of
such turbines.

In the accompanying drawings, F'igure 11s
a face view of our improved turbine. Fig. 2
is a central sectional view showingone of the

“side plates of the piston broken away. Fig.

3 is an edge view of the piston. [i1g. 4 isthe
face view of one of the piston-plates. HKig.5
is an edge view of the same. FIig 61sa view
showing one method of spacing and holding
the blades apart. Fig. 7 is a side view of a
modified form of piston, and Fig. 8 is a sec-
tlon through the center of Lhe piston of Fig.

7 fitted into its casing.

As shown 1n Figs. 1 and 2, A is the live-
steam pipe, A’ 18 the inlet - valve, having a
suitable handle, and E K’ are exhaust-ports,
one on each side of the inlet-valve and open-
ing from the casing C on a line substantially
tanﬂeﬂtlal to the inner wall of the casing.
Any suitable shut-off cocks ¢ ¢’ are plowded
in the exhaust-ports.

The iclet-ports s s’ in the periphery of the
casing lead from the inlet-pipe A at suchan-

oles that the motive fluid may strike the pis-

ton-wheel op lines also nearly tangential to
the cirecumference. The inlet-valve A’ 1s

adapted to direct steam from the live-steamn-

pipe to either inlet-port s or s, according to
the direction of rotation requir ed

The casing C is fitted with opposite inclos-
ing side plates », having radial arms ¢, ter-

mma,tmfr in centrai bearm os b. These pldtes-

may be sohd but we plefer them, as shown,
with a central opening, through 'which the
piston may be seen in Fig. 1.

The rotary piston D of Fig. 3 is made up
of a number of metal plates 1 having blades
or vanes 2, which may be cutand bent out of
the body of the plates. Xvery other blade

or vane in each plate stands at an angle re- | the slight bucket effect.

verse to its adjacent blades. These angles,
as shown in Figs. 4 and 5, are but slightly
displaced from the plane of the plate. Dis-
tance-pieces 3 of a diameter terminating at
the base of the blades are inserted between
adjacent, plates, as indicated in Fig. 5, and
the plates and distance-pieces are threaded
onto a shaft 4 between two face-plates o o

55
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and all are held bolted tightly together by & -

nut 6. The plates are so disposed upon their
supporting -shaft as to bring all the blades
which lie in any given radial plane parallel
to each other, with clear spaces between the
rows of vanes, as shown in Fig. 3. In large
turbines and alsom smaller onesif the vanes
are not stiff enough to retain their original
angled bend thele may be placed between
the vanes some means for keeping their an-
oles permanent. This may be done in a va-
riety of ways. Thusin Figs. 4 and 6 we have
shown each vane as hawnﬂ" three perforations
7, through which are paqsed rods 8, with a
bHShI nge 9 on eachrod between adgjacent vanes.

In Fw*s 7 and 8 we have shown a piston 10,
consisting of spokes carrying an annular
trough 11 containing the vanes., Inthis modi-

fication we have albo shown a particular ar-

rangement of face-plates 1212 for the casing

: hew ng a number of concentric grooves 13 13

and pr O]eeblouq 14 14, into Wthh correspond-
ing projections and grooves in the piston fit.
The water of condenbatmn which ereeps into
the circuitons passages thus formed effectu-
ally acts as a packinn‘ to keep the turbine
steam-tight.

In opemtmn to secure a rotation in the di-
rection of the arrow, Fig. 2, the exhaust-valve
E' is opened and the inlet-valve A’ at the

periphery of the casing is turned to direct the

motive fluid thmuﬂh the passage s. The
motive fluid stmkeg first against and flows
through the outer extremities of the vanes
and passes on, expanding as it does work in
a line quite similar to the dot-and-dash line x,

Fig. 2, until it reaches and passes out at the
exhaust- .port E'. The vanes are set at such
a slwht angle that very little of the ‘“ bucket”
offect common to steam-turbines is produced.

The plates are so close together and the vanes
so numerous that to a certam extent a fric-
Tected in combination with
By leaving spaces
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between therows of vanes, as shown in Fig. 3,
wo secure small expansive chambers between

the vanes, which we believe to be beneficial.

By having the successive vanes around the
circumference of the piston set at angles fac-
ingalternately in oppositedirections,asshown
in Fig. 3, we entirely do away with end thrust
and secure a quietly-running turbine.

W hile we have shown the vanes as straight,
we do not wish to confine ourselves to such
construaction, as curved or variousiy-shaped
blades may be advantageously used.

We claim as our invention—

1. A fluid-pressure turbine-moter having a |

rotary piston provided with anumber of radial
vanes, the successive vanes around the cir-
cumference of the piston being some at one
angle and others at a reverse angle, and each
vane being separate from the next, substan-
tially as described. ,

2. A fluid-pressure turbine-motor, having a
casing with an inlet at its periphery forthe ad-
mission of motive fluid opposite the vanes and
a piston composed of a numberof radial vanes
set at angles slightly displaced from the plane
of motion of the piston, said vanes arranged
in rows across the piston, and with spaces
between adjacent rows, substantialiy as de-
scribed.

3. A fluid-pressure turbine-motor having a
casing with an inlet at its periphery forthe ad-
mission of motive finid and a piston composed
of a number of plates with radial vanes set at
anglesslightly displaced from the planesof the
plates, and distance-pieces between the vane-
carrying plates, substantially as described.

4. A fluid-pressure turbine-motor, having a
casing with an inlet at its periphery for the
admission of motive flaid and a piston com-
posed of a number of plates with radial vanes
set at angles slightly displaced from the
planes of the plates, the vanes being in rows
across the piston, with spaces between the
rows, substantially as described.

5. A fluid-pressure turbine-motor, provided
with a motive-power inlet in the periphery of
the casing, and having a piston with solid
face-plates, and intermediate spaced plates
having vanes cut and bent out of said inter-
mediate plates, so assembled between the
face-plates that the vanes are arranged in
rows with spaces between the rows, substan-
tially as deseribed.

6. A plate for a turbine-piston, provided
with a number of radial vanes, the successive
vanes being setat opposite anglesalternately,
substantiallyasand for thepurpose described.

7. A plate for a turbine-piston, provided

with a nuamber of radial vanes set at angles

713,461

but a few degrees from the plane of the pis- 6o

ton, the angles of successive vanes being in
opposite directions alternately, substantially
as described.

5. A turbine-piston comprising a number
of plates each having vanes alternating in
angular bend, said plates being assembled so
that all the vanes of one angle in adjacent
plates are parallel to each other and in rows,
substantially as desecribed.

9. A turbine-piston provided with a numn-
ber of plates, each having radial vanes, the
suceessive vanes alternating in angular bend,
and so assembled on ashaft that all the vanes
of one angle in adjacent plates are parallel,
and forming rows with intervening spaces
between the rows, snbstantially as deseribed.

10. A turbine-piston, having a number of
vanes set at angles but a few degrees from
the plane of the piston, in combination with
a casing having an inlet at its periphery, and
an exhaust-port so located in the casing that
the steam is caused to travel in a circular
direction around the casing, exhausting in a
direction reverse to the admission, substan-
tially as described. |

11. A turbine-motor having a piston with a
number of radially-arranged vanes, the sue-
cessive vanes around the circumference of
the piston being set at different angles alter-
nately, in combination with a casing having
an inlet-port in its periphery and an exhaust-
port, substantially as described.

12. A turbine-motor, having a casing with
an inlet at 1ts periphery for the admission of
the motive fluid, and containing a rotary pis-
ton with radial vanes set at angles but a few
degrees from the plane of the piston, the an-
gles of the successive vanes around the cir-
cumference of the piston being in opposite
directions alternately, as and for the purpose
described.

13. A turbine-motor, having a casing with
an inlet at its periphery for the admission of

ton with radial vanes set at angles to the
plane of the piston and in spaced rows across
the piston, the angles of the successive vanes
around the circumference of the piston being
in opposite directions alternately, as and for
the purpose described. |

In testimony whereof we have signed our
names to this specification in the presence of

two subscribing witnesses. __
JOSEPH P. LENNON.

CHAS. E. BANKS.
Witnesses:
EpnA W. COLLINS,
F. WARREN WRIGHT.
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