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To all whom it may conceri
Be it known that I, FRANK D. MOON a eiti-
zen of the United States residing at Lock-
port, in the county of Nlaﬂam and State of
¢ New York, have invented or discovered a new

and usefal Improvement in Rotaly Steam-

Engines, of which thefollowingisafull, clear,
and exact desemptlon 1eference being had to
the accompanying drawings, forming pmt of

ro this specification, in whmh-—-—- |
Figure 1is a face view of my engine, show-
ing the valve-lever thrown to admlt steam for
operatlon to the right. Fig. 2 is a side eleva-
tion thereof. I‘w 318 a faee view of the
15 valve-operating disk and valve-shaft cam-
arms. Fig. 4 is a partial central vertical
el*oss—secmon through the valve mechanism

and casing, sh owing theenginereversed. Hig.

5 is a central vertical cross-section through
20 Hig.2onthelineV V. " Fig, 6isa similar sec-
tion on the line VI VI of Kig. 1. FKig. 71is a
detail viewsimilar to Iig. 3, showmﬂ*the pmts
in a position of rest, the steam bemﬂ* cut off.
Iig. 81s a detail perspectwe view of the two-
2z way pivoted valve.
similar to Fig. 4, showmn* the steam cut o
and the drum in a 1n1_ddle position. Fig. 10
is a view in side elevation of an enﬂine Pro-
vided with a double valve. Fig. 11'is a cen-
30 tral longitudinal sectional view thereof.

My 1HV6111Z10]1 relates to rotary engines, and
has for its object the construetion of an en-
gine wherein the expansive properties of the
Steam may be utilized with economy and with

35 simple and inexpensive mechanism, together
with an improved valve - gearing by Whlch
the admission of steam to the engine may be
readily controlled and the engine reversed
for operation in either direction.

Other details of construction forming novel
and essential features of my 111V611t1011 W_111

40

be more fully set forth in the following speeci- |

fication and embodied in the a,ccompa,nymﬂ*
claims. |

Referring now tothe drawings, 2is the main
cylinder of the engine, provided with a suit-
able base 3 and heads 4 4, in which are mount-
ed bearings 5, supporting the main shait of
the engine 6. Upon this shaftis mounted the

45

a tight moving

Fig. 9 is a detail Vlew_ |
- The valve 17 i1s sleeved on the barrel 13,

‘and an e

| considerably less diameter than the internal
diameter of the cylinder, between which and
the drum there i1s therefore an mtewemnn‘
annularspace 8, representing the mean e fect-
ive steam area. Upon the drum, extending 55
aCross 1ts 1enﬂ*th is mounted an ablltment 9
constituting the plStOIl of the engine, whmh
abutment eompletely fills the space S, mals:mfr

it thereon and free to rotate.
Wlth ‘the drum under action of steam-pres- 6o
sure on the abutment.

10 is the valve-chamber, located above the
cylinder, and between the Valve-chambel and
cylinder are intervening pocket-chambers
11 11', into which open ports 12 12" from the 63
valve- ‘chamber 10.

Steam is admitted into the valve- chambel
by an inlet-barrel 13, having a central open-
ing 14,1n eommumeatmn with the steam-inlet

; pipe 15, and a lateral port 16, opening toward 7o

the ports 12 12", Journaled upon the barrel

13 is the rocking valve 17, provided with a

port 18, adapted to 1en*1ster with the port 16
of the hollow barrel 13 and with the ports 12

and 12', leading to the steam- cylinder. 75 -

1t, and one end 18 re-

making a steam-tight

duced in diameter and has a bea,11110' in & suit-

able bushing 20 in the frame of the engine
X*'ended reduced stem 21, to whlch 80
1s secured the opelatmmhandle 22, by which

‘the valve may be thrown to any desired po-

sition.

Between the rocking va,lve 17 and the in-
ner face of the valve- ehambel is an inter- 8g
vening space 23, forming an exhaust-pas-
sage for the steam and into the top of the
va,lve chamber is serewed an exhaust- -pipe
24, communicating therewith. A double-act-
ing rock-valve 25 is secured to a rod 26, piv- go
oted centrally in the main frame of the en-
gine, the inner face of the valve conforming

‘to the same radius as the inner face of the

cylinder and of a length to close the passage
leading from the space 8 to chambers 11 11', g5
as shown in Fig. 9, the edges 27 of such pas-

.sage conforming to a 1a,d1us struck from the

center of the pivote_d rod 26, whereby the
edges of the valve 25 will aline with such

so drum 7, secured by a key, the drum being of | edges and make a tight fit. Upon the outer 100
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end of the rod 26, which -eﬁtends thrt)'ugh the |

casing, 18 secured the tilting dog 28, having
cam-arms 29 29’ at each side, and an open in-
tervening space 30, keyed or otherwise se-
cured to the rod 26, by which the rod and
valve 25 are operated independently by the

following-described mechanism.
- decured to the end of the main engine- |

shaft 6 is a disk 31, to the inner face of which
1s secured by bolt 32 a roller 33, so located
as to revolve in the path of the ecam-arms 29

and to engage one or the other of such arms, |

according to the direction of rotation. When

steam is admitted from the valve through
either of the ports 12 or 12, the end of the |

valve 25 adjacent to such inlet-valve will be
depressed by steam-pressure,admitting steam

to the space 8, when by expansion against

the abutment 9 the drum 7 and shaft 6 will
be rotated, one end of the valve 25 being held
down upon the drum by steam-pressure, as
clearly shown in Fig. 5, while the other end

1s thrown up into the chamber 11’, thereby |

opening an exhaust- passage through such

chamber, port 12', and space 23 to the ex-

haust-pipe 24. When so thrown into posi-
tion, the arm 29 of dog 28 will be thrown
down into the path of roller 33, which will
strike and raise the arm, and consequently

the valve 25, out of the path of the advanec- number or arrangement as is shown in the

- drawings, but to include all such variations
-and modifications as will suggest themselves
- to the skilled mechaniec.

upon the arm is very easy and all knocking |
or jaris avoided by the curvature of the faces, | ical rotary engine are well understood and
while the partition formed by the valve 25 | recognized in the art of engine construction,
being momentarily raised, so that the steam |
~on each side has an opportunity to commin-
gle, a cushioning effect is thereby secured for |
the fall of the valve, thus avoiding unneces- | having in view an initial rotary motion of the
main shaft difficulties of securing proper and -
sufficient expansion of the steam and pack-
Ing of. the various joints and working parts
~have not been adequately overcome, and T

ing abutment 9, the roller passing up into the
space 50 between the arms and in its passage
releasing the arm 29." The action of the roller

sary knocking of the parts.

an important and valuable part of my inven-
tion, as I am enabled to thereby avoid the

~wear and objectionable friction of parts oc-

curring were the abutment used to raise the | efficient results in these respects.

valve. S |

It will be seen that when steam is admitted
to act on the abutment the full expansive
qualities are utilized, inasmuch as the walls
of the chamber 11 and that part of the valve
20 from the rod 26 to the edge serve to con-

fine the steam within a chamber so formed
by the valve, thus furnishing a positive un- |

ylelding backing for the steam, against which
1t will expand and act upon the abutment.
1t is obvious that the engine will operate
equally well in the reverse direction, the port
12 in such case acting as an exhaust-port and

the valve, as shown in Fig. 4. |
In Fig. 9 the valve is shown in the middle

position, the ports 12 12’ being closed and the |
valve 25 assuming a similar position. -

In starting the engine it is ordinarily onl

‘necessary to throw the valve to admit steam
in the desired direction; but should the en- |

This feature of |
independent raising of the valve constitutes |

gine stop with the abutment in the position
shown in Fig. 9 the drum should be thrown
round slightly, so as to permit the steam to
open the valve. ' If desired, the valve 17 may
be supplied with cut-off mechanism and con-
nected with an eccentric or other operative

| deviceon the engine-shaft, whereby thesteam

admission may be automatically regulated,
asin the ordinary reciprocatingengine. Good
results may be secured by double and triple

~compound constructions built in accordance

with my design, whereby the exhaust-steam

from the high-pressure cylinder is reused
down to atmospherie pressure, asin the usual
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practice with other types of engines at pres-

ent. Such a econstruction is not shown in the
drawings and will form the subject-matter

of later applications for patents.

In the construction shown in Figs. 10 and

11 the engine is shown supplied with valves
at each end, and the reversing-lever 22 is con-
nected to a similar lever 22’ by a connecting-
rod 34, whereby both valves are operated si-
multaneously. | o ~

If desired, in engines of large size three or
or four valves may be arranged around the
cylinder to good advantage, while for ordi-
nary use one or two will be found sufficient,
although I do not desire to be limited to such

The advantages of a practical and econom-

~and my invention will be appreciated by the
-users of steam-power. | ~

In other and prior constructions of engines

believe I am the first to secure practical and

By my construction theevil effects of leak-
age are reduced toaminimum, and such pack-
ing as is necessary is a matter of comparative

- CdSe. | |

Having deseribed my invention, what I
claim, and desire to secure by Letters Patent,
1. In a rotary engine comprising a cylin-

~der, a drum mounted therein provided with

an abutment, a valve-chamber located to one

the valve-chamber and the cylinder consti-
tuting enlarged communicating passages for
supply and exhaust steam around the endsof
the rock-valve, substantially as set forth.
2. A rotary engine comprising a cylinder, a
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~sideof the cylinder, a valve mounted therein,
~and a double-acting rock-valve pivotally
~mounted between the valve-chamber and the
the port 12’ as an inlet-port upon reversal of “eylinder with means for actuating the rock-
| valve: intervening pocket-chambers between
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| drum mounted therein provided with an abut-
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ment, a valve-chamber located to one side of |

the cylinder, a valve mounted therein, inter-
vening pocket-chambers between the valve-
chamber and the cylinder formed into en-
larged laterally-extended cavities, a double-
acting rock-valve pivoted between the pocket-
chambers adapted to open and close com-

munication between such chambers and the

¢ylinder, a cam-arm on the rock-valve shaft
and means attached to the main shait for op-
erating the cam to actuate the rock- valve,
9ubstant1ally as set forth.

3. In arotary engine provided with a cylin-

- der and a drum- mounted therein provided
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with an abutment, a double-acting pivoted
rock-valve with its inner face conforming to
the inner face of the c¢ylinder and a valve-
chamber located to one side of the cylinder
with a valve mounted therein; intervening

pocket-chambers between the valve-eha,mber |

and cylinder having extended lateral cavities
allowing for free circulation around the ends
of the rock-valve when deflected and con-
tracted to meet the edges of said valve when
closed, substantially as set forth.

4. The combination, in a rotary en gine, of a

cylinder, a drum mounted therein plOVlded
with an abutment, a valve-chamber located to
one side of the cylinder, intervening pocket-
chambers between the valve-chamber and the
cylinder, a double-acting rock-valve pivoted
between the pocket-chambers with ifs inner
face curved toconform to the inner face of the
cylinder, adouble-arm cam on the valve-stem,
a disk on the main shaft provided witha roller
for engagement therewith, and a rotatory
valve mounted on an inlet- bal relin the valve-
chamber and adapted to open supply and ex-
haust passages leading to the infervening
pocket-chambers; substantially as set forth.
- 5. In a rotary engine, the combination of a
cylinder, a drum mounted therein provided
with an abutment, a plurality of valve-cham-
bers located laterally to the ec¢yvlinder with
valves mounted therein, means for simulta-
neously reversing the valves, intervening

pocket-chambers between the valve-chambers -

and the cylinder, constituting enlarged com-
municating passages for supply and exhaust
steam around the ends of the rock-valves,
double-acting rock-valves pivoted centrally
between the pocket-chambers with their in-
ner faces curved to conform {o the inner face

of the cylinder, actuating-cams on the valve-

stems and a disk on the main shaft provided
with a roller for engagement therewith, sub-
stantially as set forth.
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6. In a rotary engine comprising a cylin-

der, a drum mounted therein provided with
an abutment, a valve-chamber located to one

side of the cylinder, a valve mounted therein,

a double-acting rock-valve pivotally mounted
between the veulve chamber and the cylinder,

and intervening pocket-chambers between
the valve- eh&mbels and the c¢ylinder consti-
tuting enlarged communicating passages for

supply and exhaust steam around the ends of

the rock-valve: a double-arm cam withacon-
cave recess between the arms, mounted on
the end of the rock-valve shaft and a roller
mounted on a disk secured to the main shaft
adapted to enter the recess and eng gage one of
the arms, substantially as set forth.

7. The combination,in arotary engine, of a
cylinder, a drum mounted therein plOVlded
with an abutment, a valve-chamber located
to oneside of the cylmd er, Intervening pocket-
chambers between the valve-ehamber and the
cylinder, a double-acting rock-valve pivoted
between the pocket—chambels with 1ts inner
face curved to conform to the inner face of
the ¢ylinder, a cam on the valve-stem, a disk
on the main shaft provided with a roller for
engagement therewith, and a rotatory valve
mounted on the inlet-barrelin the valve-cham-
ber and adapted toopen supply and exhaust

passages leading to the intervening pocket-

chambers; substantially as set forth.

- 8. Thecombmatlon In arotary engine, of a
cylinder, a drum mounted therein p10V1ded
with an abutment, a valve-chamber located

toonesideof the eyhndel intervening pocket-

chambers between the valve- chambel and the
cylinder, a double-acting rock-valve pivoted

‘between the pocket-chambers with its inner

face curved to conform to the inner face of
the eylinder, a cam on the valve-stem, a disk
on the main shaft provided with a roller for
engagement therewith and a valve in the
valve-chamber adapted to open supply and

exhaust passages leading to the intervening

pocket-chambers, substantially as set forth.
In testimony whereof I have hereunto set
my hand this 28th day of April, 1897.
FRANK D. MOON.
Witnesses: |
DE Wit C. GASKILL,
LEWIS T. DARNES.
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