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To wll whom it MaY CONCETTL:
Beit known that I, Henry C. MI1TCHELL, of

~Andover, \Iassaehusetts have invented a new

" and useful Improvement in Rotary Steam-En-

10

gines, of whichthe followingisa specification.

My invention relates perticular]y"to non-
reversing rotary steam-engines in which -the
expansion of the steem is availed of, rather
than what iscalled its {‘kinetic” energy, and
in which- the steam is applied to one piston
instead of to a succession of pistons or pad-
dle wheels—as, for instance, in what are called

"*turbine-engines ’—and is intended to avail |

of all the power of steam expensmn instead of .
a part of it. |

- My 1nvention consists in mechemcal de-

| Vlces and combinations for securing and util-
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1zIng the entire expansion of steam i in rotary

engines, Including in these means a proper

valve and a revolvmﬁ' piston and appurte-
nances, as hereinafter “described.

My invention will be plain by reference to

_the drawings, in which—
Figure 11s a perspective of my invention,:

showmﬁ' the high-pressure part of the en-
oine A and the low-pressure part of the en-

- gine B. Fig. 2 is a detail plan of valve G.
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1n the cylinders.
of the cylinder-packing ring. Fig. 8isa plan |
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Kig. 3 1s a seetlon of exhaust-valve T. TFig.

4 is a section of the rotary receiver-valve.
Fig. 5 1s a front view of A of Fig. 1 with the

casing removed. FKig. 6 is a detail sectional

view showingthe subsidiary exhaust-channels
Fig. 7 is a detail drawing

of the piston with two stems, a,lthough a pls—
ton with one stem may be used.

In the drawings, as already remarked, A is

the high - pressure, and B the low—pressure |

parts of the engine, and ¢ a part of the casing,
which is removed in the lower part of Fig. 1.

B 1s the pillow-block; 4, the covering of the
bearing; C, the power—sheft (', the fly-wheel
to which the shaft C is keyed and ( the fly-
wheel of B.

‘D is the eccentric of A, housed behmd b,
D', the eccentric of B.

E E are straps about the eccentrics D
and D',

F 1s the eccentrlc—rod for A; F'. the eccen-.

50 tric-rod for B.

Gisthe adjustable valve-lever: H the Velve, .

J, the valve-shaft, and K the valve- -opening.
L1 18 the steam—supply pipe; M, the throt-

tle-pipe. (Shown only in dotted lmes Figs.
1 and 5.)

N 1s the steam-space between the casing and

the outer periphery of the wheel (. which

space forms the high-pressure cvhnder of A
and is provided at the steam-entrance with the
abrupt shoulder 72 and extends to the exhaust
X, from which it gradually tapers toa steam-
wht joint at Y.

N’ is the space between the casing and the
wheel C*, which forms the low-pressure cyl-
inder of B extending to the exhaust X’ and
tapering to Y.

O 1s the piston; o o, the plston—-stems for
A; O, thepistonfor B, (its guides not shown.)

P P are springs normelly pressing the pis-
ton outwerdly |

- R 1s the exheust from A to B and is 80 en-
larged as to constitute a receiver.

S is the emergency-valve; T, the exhaust-

valve. (Shown in Fig. 3.) U is the rotary

receiver-valve. These valves are only modi-

(. fications of well-known forms. -
V V V arethesubsidiary exhaust—grooves to

allow the escape of the steam after the pis-

tons pass X X.

W is the packmg Tt will be seen that the
half-rotary valve is worked by an eccentric

and by a lever which automatically -adjust
| themselves to a non-reversible engine.

The operation of my invention will be plain

from these drawings. The steam bemO‘ ad-
mitted from the supp]y—pIpe L. throucrh the
pipe M and the valve G, acts upon the 1 piston
O 1n the cylinder N, thereby causing revolu-
tion of. said evlmder and the ﬂy—wheel which
revolutlon by reason of .the eccentric D act-
ing upon the rod F closes the ad]ustable
valve G and permits the continuous expansion
of the steam until -the piston O passes the
point X in the cylinder, whereupon the steam

1s admitted to the receiver R of B. the low-
pressure engine.

| G to the boiler- -pressure permits both of using
any normal boiler-pressure required and of
cutting off the steam  coming through the
valve Gt at any desired extent of movement

The adjustability of valve
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~of piston O, and the same is true of pis- |
 ton O'. Also it will be understood that from -

~ about X to Y piston O constantly recedes into

the fly-wheel (', and from Y to cylinder N,
-5 Fig. 5, said piston 1s wholly within the fly-
wheel, and the same is true of piston O" and -

its cylinder C°. - Upon the piston O reaching

" the position again, as shown in Fig. 1, the

1O

- mitted to operate the piston O, as before, and
. continuously until shut off. The exhaust-

effect of the eccentric will have been to agaln
open the valve Grand steam will again be ad-

Ste.‘l,m whio’h 'passes to .the receiver R enberinfr

r ton O’ causing a sumlm operatmn,t{) that in
the: --p&r't? A-—that is to say, the rotation of |

~ wheel C* and the continuous advance of the
~ piston O until the same passesthe exhaust X’
~at which point the ordinary open-air exhaust
“may be used or the steam may be condensed -

~1n the usual way or another, and if required a

- successlon of the parts B may be used.
- In Fig. 6 I have shown the subsidiary chan-

 nels whereby the steam when it reaches X in

the part A may pass under the piston back to
‘the exhaust, and so on to R.  The advantage

- of these subsidiary channels or grooves is to
. amld the impact which othermse wou]d oceur

a0

in the exhaust.

‘As a packing for the p1ston O 1 pr efer the;

. construction shown in Fig. 7, in which W

- shows a metallic spring ;claspin-g thepiston in -
‘grooves 111, Fig. 8, for by reason of this any
~ wear from the movement of the cylinder, and
consequent variation in the tightness of the
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piston, will ‘be compensated by the spring ac-
tion of the packing. The only use of ener-
ogizing-valve S will be in case of the engine

“stopping with valve (G closed.

A0

Having described my invention, what I
claim 1s— | -
1. In a non-reversing rotary engine oper-

ated by steam expansion, the combination of a

supply-pipe, a half-rotary valve, an eccentrie
and rod, and a single lever for operating the
valve, a double-stem piston and cylinder in
which said piston moves having an abrupt
steam-entrance shoulder and tapering beyond
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the exhaust to a steam-tight joint, subsidiary

‘exhaust-grooves and a fly- ~wheel carrvmg sa,ld

rotatable cylinder and piston.
9. In a non-reversing rotary engine, a sup-
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ply-pipe, a valve therefor operated by an ec- o
centric and a lever, a double-stem piston, a
cylinder having a plumhty of packing-rings
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distributed along the piston in grooves,a fly-

| wheel carrying said rotatable cylmder. and
piston, an eccentric carried by said fly-wheel
and connected with a lever for operating said
valve, an exhaust X, a receiver R, and a
second similar piston, cylinder, fly-wheel car-
- | rying same, and eccentrlc, substantla,lly as
‘described and shown. - -

6‘0..

3. In arotary ﬂuld-enln'me, the combmatwnz L

of a casing provided through part of its pe-
, | riphery with an annular steam-space, a rotat- - -
1ing disk forming the inner wall of said steam-

space, an outwardly-pressed piston carried by ;
I said disk and adapted to close said steam-space
| ' when outwardly pressed, a supply-pipe enter-
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ing said steam-space, an adjustable valve
therein driven by an eccentric from said disk
to operate said valve, an exhaust-port open- -

| ing into said steam-space, and subsidiary ex-
‘haust-groovesinsaid casing acrossthe exhaust-
port, as and for the purpose descrlbed all
| substantially as described. |

4. In anon-reversing rota,ry steam- engme,; BN

the combination of the double-stem piston O
‘having the grooves I with the steam-packing

8o -

W composed of resilient metal substantially

circumferential to the form of the piston, and N

closely fitting the same, and broken at its

lower part to adrmt of a Spr 1110‘ action as re-
quired.

5. In a rotary engine operated by steam
expansion, a double-stemmed piston O hav-
ing packing-grooves 1 and the stems o, o,
substantially asand for the purpose described.

In witness whereotf I hereunto subscribe my

name this 22d day of June, 1903.
HENRY C. MITCHELL.

Witnesses:
GERTRUDE A. ROBINSON,
MicHAEL LUcEy.

QO




	Drawings
	Front Page
	Specification
	Claims

