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To all whom it may concern:

‘Be it known that I, JOHN C. HENDERSON, a
citizen of the United States, residing at New
York, in the county of New York and State

s of New York, have invented certain new and |

useful Improvements in Compound Reaction

Steam-Turbines; and I do hereby declare the

following to be a full, clear, and exact deserip-

tion of the invention, such as will enable oth-
10
make and use the same.

This invention relates to that class of mo-
tors called ‘‘turbines,” and particularly to
what are known as ‘‘compound reaction tur-
bines;”” and some of the objects of the inven-
tion are to provide a turbine having two or
more stages for the compounding of the in-
duction and eduction, thereby equalizing and
distributing the initial impactover the entire
apparatus, and in the case of steam, &c., tak-
ing advantage of the expansive properties of
the actuating medium and lessening the loss
in heating the walls of the apparatus.
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In addition to the expansive properties of |

25 the actuating medium when air, gas, or steam

is employed the induction impact with the re-

acting impact of eduction is utilized. =
The foregoing results may be obtained by
the employment of hollow arms or conduec-
tors, whereof one set may preferably be for
the high pressure and one set for the low
pressure, or, if found desirablein practice, in-
dependent sets may be used for high, inter-
mediate, or low pressure, as the case may re-
35 quire. | |
The induction flow going through a section

}0

of one hundred and eighty degrees in reversal

of the line of flow and by the aid of centripe-
tally -curved hollow arms or conductors 1S

g0 drawn to the center of the pulley or piston,
where a preferably-hollow shaft or core con-
ducts the actuating medium to the interme-
diate or low pressure set of hollow arms or
conductors, which are desirably curved cen-

45 trifugally or in a direetion opposite to the
first or induction set of arms or conductors.
By means of the foregoing construction the
actuating medium is driven or thrown again
toward the inside face of the stationary low-

so pressure or intermediate shell or casing, and

ors skilled in the art to which it appertains to |

the stationary low-pressure or intermediate
shell as the parts connecting the centrifu-
oally-shaped arms or conductors through the
pulley-rim revolves and striking against the
stationary deflecting vanes or guides in the
stationary low pressure shell or casing com-
pletes the balance of the one hundred and
eighty degrees reversal of flow.

With these and other objects in view the
invention consists, essentially, of the con-
struction, combination, and arrangement of
parts, substantially as hereinafter more fully
described in the following specification and
illustrated in the accompanying drawings,
forming part of this application, in which--

Figure 1 is an end elevation, partly broken
away, of a turbine embodying my improve-
ments. Fig. 2 is a detail of one of the con-

necting-lugs of the stationary rim or casing.

Fig. 3 is a sectional view of a portion of the
stationary shell. Fig. 4isa longitudinal sec-
tional view taken through the high-pressure
cylinder and piston. Fig. 5is a similar view
taken through the low-pressure cylinder and
piston. Fig. 61sa defail sectional view taken
on lines 5 5 of Fig. 5; and Fig. 71is an end

. end elevation, partly in section, of a modified

form of construction.
Similar characters of reference designate

corresponding parts throughout the several
Views.

Referring to the drawings, and particularly

to the construction illustrated in Figs. 1 to 6

thereof, inclusive, the reference character 1

! designates the base of a frame or support 2,

in which is journaled a drive or other shaft
4, and these parts may be of any preferred
form or construction. That here illustrated is
employed for the purpose of facilitating the
understanding of the invention.

The shaft or core 4 is preferably tubular or
hollow in part or throughout the entire length
thereof to act as a conduit for the actuating
medium employed to and from the respective
parts of the apparatus, as will be hereinafter
more fully explained, and is preferably pro-

vided with ports oropenings for this purpose.

Connected with the shaft 4 by a key or oth-
erwise is one or more movable parts or pis-
tons 5 and 6, the former being the high-pres-

passing through the opening in the face of | sure and the latter the low-pressure piston;
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but it will be understood that any number of |

pistons may be employed, as the conditions
under which the 111V611131011 1s employed may
require.

The piston 5 is preferably plOVlded with
hollow arms or spokes 7, registering with 'the
ports in the apparatus, curved in a direction
against the line of motion of the piston in the
high-pressure piston for the purpose of pro-

ducing a centripetal force to counteract the

centrifugal force, and the hollow arms or
spokes 3 of the low-pressure piston 6 are pref-
erably curved with the line of motion to in-
duce centrifugal force, as will be readily un-
derstood.

The high-pressure stationary casing or cyl-
inder 3* is preferably eccentrically bored or
18 desirably so filled upon the high-pressure

piston that the cylinder tapers or diminishes |

In area toward the free ends thereof, which
are preferably provided with attaching-lugs
9, constructed to receive bolts 10 or other de-
vices to draw sald cylinder tightly upon said
piston, and the former is preferably con-
structed of slightly less diameter than that
of the latter in order that the cylinder may

be sprung upon the piston to keep the faces
of the part% tight.

If found desirablein practice,suitable pack-
1ing may be introduced between the ends of
the eylinder to form a tight joint and the
abutting or contacting edges of the eylinder
and piston may be constructed V-shaped to re-
ceive an annular packing-ring 11, Kig. 3, to
insure tight connection between the parts.

The cylinder 8 is preferably constructed
with two annular chambers 12 and 13, the
former being provided with an inlet-tube and
connection 14 and having controlling-valves
15, of any preferred construction, to regulate
the passage of the actuating medium into
the chamber 13, which is preferably provided
with a plurality of vanes or projections 16,
desirably curved in a direction opposite to
the flow of the actuating medium or with the
line of motion of the piston, Fig. 4 of the
drawings.

The Seconda,ly or low-pleﬂsme cylinder 17
is preferably constructed integrally with the
high-pressure ¢ylinder, both preferably being
part of arim or casing inclosing both pistons;

“but each eylinder may 1110105@ only one pis-

ton, 1f desired.

The low-pressure eylinder17, Fig. 5, is pref-
erably provided with curved vanes or guides
18, desirably located at regular intervals
therein, and the annular chamber 19 thereof
preferably increases in area toward the ex-
haust pipe-or orifice 20, as described in con-
nection with the high-pressure or primary cyl-
inder 3.

The low-pressure piston 21, Fig. 5, is pref-
erably provided with armsorspokes 22,curved
with the line of motion of the piston for the
purpose before explained, and the arms 22
register with the exhaust-ports in the hollow

shatt 4, as stated. Otherwise the construc- |

664,085

tion and operation of-the high, low, or inter-
mediate cylinders and pistons are similar,
and separate description will not be required.

In Fig. 7 1s illustrated a modified form of
the construetion hereinbeforé shown and de-
scribed, wherein suitable standards or frames
25 supportindependentshafts 26 and 27, upon
which is keyed a hollow core or shaft 28, pref-
erably as shown. The shells or eylinders 29
and 30 are preferably separate at one or more
points and are desirably fitted upon the high-
pressure piston 31 and the low-pressure pis-
ton 32, substantially as before described, the

high-pressure eylinder 30 preferably having

controlling-valves 33 and being provided with
an inlet-port 34, while the low-pressure cylin-
der is desirably provided with an exhaust-
port 35, as shown.

The operation of the invention will be read-
1ly understood from the foregoing descrip-
tion when taken in connection with the ac-
companying drawings and the following de-
scription thereof: The actuating medium en-
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go

ters through the inlet of the mducuon cham-

ber of the high-pressure cylinder 8 and passes
into the chamber 13 through the valve-con-

trolled passages in the chamber12, 1s directed

by the vanes 16 into the hollow arms 7 of the
high-pressure piston 5, whence the medium
passes into and through the hollow shaft 4
and out into the hollow arms 22 of the low-
pressure piston 21, against the vanes 18 of the
low-pressure cylinder 17, and finally exhausts
through the outlet 20 thereof.

The operation of the construction shown in
Fig. 7 1s substantially similar to that before
described, and further explanation thereof
will be unnecessary.

I do not desire to confine myself {o the con-
struction, combination, and arrangement of
parts herein shown and described, and I re-
serve the right to make all such changes in
and modlﬁcablons of the same as come W113h111
the scope of my invention.

What I claim is—

1. A rotary motor orturbine having pistons
provided with hollow arms, cylinders con-
structed to receive the actuating medium and
introduce the sald medium into and through
sald pistons, and encircling steam-chambers
decreasing in area from the inlet and exhaust
thereof respectively.

2. Arotary motor or turbine having pistons
provided with curved hollow arms and cylin-
ders constructed to receive the actuating me-
divm and introduce the said medium into and
through said pistons, and encircling steam-
chambers eccentrically arranged upon said
pmtous

A rotary motor or turbine having pistons
prov1ded with hollow radial arms centufu-
gally curved and cylinders constructed to re-
ceivetheactuating medium and introduce the
sald medium into and through said pistons,
and havingencireling steam-chambers dimin-
Ishing in area toward the free ends thereof.

4. Arotary motor or turbine having pistons
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provided with hollow radial arms centrifa-
gally curved and cylinders constructed to re-
celve theactuating medium and introduce the
said medium into and through said pistons,
having solid ends carrying attached lugs and
means engaging said lugs for adjusting the
diameter thereof.

5. A rotary motor having a piston provided
with hollow arms carried by a hollow shaft
and a cylinder constructed to receive an ac-
tuating medium and introduce the same into
and through said piston and finally discharge
sald medium.

6. Arotary motor having a piston provided

]
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with hollow arms carried by a hollow shaft,
and a cylinder upon said piston constructed

toreceive an actuating medium and discharge
‘thesame by deflecting-vanes into and through

said piston, and shaft to receive the worked

‘mediam and be finally discharged.

In testimony whereof I have hereunto af-
fixed my signature in presence of two wit-
nesses.

JOHN C. HENDERSON.

Withesses:

“A. C. McNvULTY,
D. D. MACDONALD.
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