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PAaTENT OFFICE.

DANIEL F. SMITH, OF NEW YORK, N. Y.

-‘RO’T-A RY MOTOR.

aPEGIFICATION formmg' part of Letters Patent No. 704 943, da.ted J uly 15, 1902
o Applmatmn filed June 7, 18902, Serial No. 110,630, (No mﬂdah |

To all whom it may concern:
Beit knownthat I, DANIEL F. SMITH, a,eltl-

zen of the United Sbatﬂs, residing in the bor-

ough of Manhattan, city of New York, State
of New York, have invented a certain new

and Improved Rotary Mabm’ of w hwh the fol-

lowing is a specification.

This invention comprises the em ployment
of a piston traveling in. a cireular path in a
proper chamber and an. annular-ring abut-
ment traveling in a circular path eceentric
to that of the piston, the organization being
such that at certain points in the movement
the piston crosses the ring abutment, which
at all times acts as an abutment for the con-
tinuous prowresswe rotation of the piston.
S0 faras I am awareamnvementof thlﬂ cha,r-
acter is novel. - |

- In the aceompénymw drawings, Flgure lis
a general longitudinal vertleal sec.twn but |

with some of the parts in élevation; F1 2,

a transverse section on the line 2 2 of Flfr 1;

Fig. 8, a similar section on the line 3 3 of F1g
13 Flﬂ' 4, an elevation of a portion of onse of
the 1'0tating end plates of the motor; Fig. 5,
an elevation of the inner face of the circular
member carrying the piston and showing a
section of the shaff.in which it is mounted;
Fig. 6, a side elevation thereof; Fig. 7, a de-
tached perspeetwe view of the abutment-
ring; Fig. 8, a view, partly in elevation and

. partly in sectmn of the main shaft; Fig. 9,
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a section on the line 9 9 of Fig. 8; Flg 10, a

section on the line 10 10 of Fw‘ 8 Fig. 11 &
longitudinal section of the end of the main
shaft and some related parts; Fig. 12, a sec-
tion on the line 12 12 of Fig. 1; a,n(l Flgs 13,
14, and 15 are sectional views of & dmwmm-

matlc character, illustrating the mode ot op- -

eration of the rotary piston and eceentrwally
mtatmﬂ' abutment-ring.

The prmmple of operatwn of this motor
may be understood in a general way by rei-
erence to ¥igs. 7, 13,14, .ﬂ-,nd 19. |

A is the statwnmy body of the-motor, hav-
ing an annular chamber A, around which
the piston B is driven by stea,m or other fluid
under pressure admitted in- any anproprlate
way.

C is the. eccentrmall}-mt&tmﬂ* &butment |

ring. If the piston B and abutment-ring be
rotated in unison and steam be taken, for in-

stance, on ‘the upper side of the piston, as

viewed -in Fig. 13, it will be perceived that
the Ting, which crosses the path of the piston
at the left-hand side of Fig. 13, will actasan
abutment.
will-interseet the abutment-ring the latter is
cub away or notched at C', and through this
opening the piston passes, as seen in Fig. 14.

'The abutment-ring closes the annular cham-
ber A’ behind the piston, whieh being still
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At the point where the piston

bo

propelled by steam taken on the same side

again crosses the abutment-ring, as seen at
the left-hand side of Fig. 15. In this way

continuous rotation is imparted to the piston -

by steam taken®on. one side thereof, and a
substantmlly continuous and umfarm abut-

‘ment is preserved or afforded by the ring C.

This is believed to be anentirely novel move-

ment.
- In order to connferbalance pr essures, I pre-

fer to mount such motors in pairs, and this
may be done as indicated in Fig. 1, in which

X represents one motor and Y anobher both
having a common shaft. The piston B trav-
eling in the annular chamber A’ in the sta-

tlonary part or body A, is a projection from

the face of the mrcular plate B’, which has
also an annular flange B?, ineludmg the base
of the piston, whmh pm,]ecbs into the cham-
ber'A’. This flange as well as the pistonand
the walls of -the eha,mbex are preferably ta-
pered, as indicated in Fig.1. The part B'is

| fast to the shaft D and has steam-ports b O’

on each side of the piston, connected by pas-

sages b® with separate steam-passages b%in the

shaft. The twomotors X Y are coupled by an
to the respective bc}dy pieces A.: Amund the
central part of the shaft and between the ends
of the hubs B?of the parts B’ B'isan annular
chamber into which. steam-admission 'ports
d d' in the shaft open, respectively, from the

passages b’b%in theshaft. Aroundtheshaftis

applied alongitudinalsliding reversing-valve
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annular casing E, having radial flanges bolted
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It, splined to the shaft-and leosely embmeed |

by a ring or sleeve 1Y, seated in an annular

groove F*, Fig. 8, in the valve and ‘engaged

by one end of a bell-erank lever, to the other

‘end of which is connected a rod, -“passing

through a suitable:stuffing-box, having its
outer end connected with & hand-lever F3. In

the valve F are openings f f, by means of
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which .eitheriof the portsd or d’' may be opened | the body and the standard O, is a rocking

to the annular chamber, which is supplied

with steam through a pipeE’. In thisorany
other appropriate way steam may be admit-

ted continuously to either side of the piston
B to effect its continuous rofation in elther
direction, suitable provision for exhaust be-
ing made. |

Contiguous to the outer face of the body A
and fast upon the shaft is an end plate G,

- having in its inner face a radial slot or groove
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G', Figs. 1 and 4. Into this slot projects a
pin ¢, extending from the edge of the abut-
ment-ring C. Theabutment-ringistherefore
rotated in its annular seat formed in the body
A, partly within the annular piston-chamber
A’ and partly in the portion lying outside of
such annular chamber, as clearly seen in Kigs.
2 and 13 to 15. It will be observed that the
abutment-ring traveling in the annular seat

formed in the body part is held at one edge -

oy the end plate G and at the other by the
face of the flange B? of the piston member.
The two motors X Y are placed at an angle
to each other of one hundred and eighty de-
orees, and the steam-pressure upon the rig-
idly-coupled piston members B’ B’ is neutral-
ized. Steam may be exhausted atthe proper
time from the two parts or sections of the an-
nular piston-chamber A’, lying, respectively,
within and outside of the eccentrically-dis-
posed abutment-ring. Opposite ends of the
portion of the chamber A'lying outside of the
abutment-ring are connected by passages H
H', which communicate with an exhaust-
chamber H? opening to an exhaust-pipe H°.
Within this exhaust-chamber is a rocking
valve h, actuated by a rod A', attached to a
pivoted hand-lever /i?, by means of which the
valve 2 may be rocked to close either exhaust-
passage H or H’, according to the direction in
which the engine is running. To provide a
suitable exhaust from that part of the cham-
ber A’ lying within the eccentric abutment-
ring, the following arrangement i1s shown:

Opposite parts of this portion of said cham-

berare respectively connected by passages I I’
with annular exhaust-chambers<?', formed as
annular grooves in the body A in the bearing-
surface fortheshaft D. Atthispointtheshaft
is hollow and is formed with apertures 2°7°,
opening to the annular exhaust-chambers 7.
Within the hollow end of the shaft is splined
a longitudinally-sliding hollow exhaust-valve
K, havingin it an exhaust-opening % and nor-

- mally pressed outwardly by a spring K'. In
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in which the shaft has ifs bearings. |
shaft P, extending between the base part of

the outer end of the valve K is fixed a ra-
dially-projecting bolt or stud-axle M, which
passes through a slot in the hollow shaft and
has applied to its outer end a roller m, that
travelsupon a cam-face N, Figs. 1 and 12, on
a circular plate N’, applied loosely around
the hollow end of the shaft and having oppo-
site segmental grooves n, through which bolts
n' pass and are screwed into the standards O,
On a

sleeve P’, havingaradial projection, to which
is connected a rod P2, to the end of which 1is
applied a hand-lever P°  From the rock-

shaft extends a toothed segment , which en-
oages corresponding teeth ¢ on the cam-plate
N’. Obviously by manipulation of the lever
P the cam-plate N’ may be partially rotated,
so that the cam-surface thereon may be ad-
justed to properly codperate with the spring-
pressed exhaust-valve K to exhaust at proper
times from that part of the piston-chamber
A’ lying within the eccentric abutment-ring.

] have shown my invention organized in
what is deemed by me to be-a suitable and
practicable form. Obviously, however, the
details of construction may be varied with-
out departing from the principle of the in-
vention or its general mode of operation.

I claim as my invention—

1. A rotaryenginecomprisinga piston trav-
eling in an annular steam or pressure cham-

! ber and a movable abutment - ring eccen-

trically disposed so as to divide the piston-
chamber into two parts and within which the

' axis of the piston-chamber is located, the

abutment-ring and piston being so construct-
ed and operated that the piston may pass
across the ring at the required point.

2. A rotary engine comprising an annular

pressure piston-chamber, a piston traveling
therein, and a rotating eccentrically-disposed

abutment-ring intersecting said chamber at
two points and formed with a notch through
which the piston passes, and within which
the axis of the piston-chamber 18 located.

3. A rotary engine comprising a stationary
body portion having therein an annular pis-
ton-chamber with converging side walls, a
piston-carrying memberhaving a correspond-
ingly-tapered piston extending to the bottom
of said chamber and a correspondingly-ta-
pered flange extending partly into the cham-
ber, an eccentrically-disposed notched abut-
ment-ring traveling in a seat or bearing in

the body portion and intersecting said cham-

ber at two points, and means for rotating
the abutment-ring in proper unison with the
piston. -

4. A rotary engine comprising a body-piece
having an annular piston-chamber, a piston-
carrying member having a piston occupying

said chamber and a flange part closing the
chamber and a notched eccentrically-disposed

abutment-ring traveling in a seat in the body
part and held in position by the face of the
flange on the piston member and within which
the axis of the piston-chamber is located, and
means for rotating the abutment-ring in uni-
son with the movement of the piston for the
purpose described.

In testimony whereof I have hereunto sub-
seribed my name. |

DANIEL F. SMI'TH.

Witnesses: . _
EDpwARD C. DAVIDSON,
KATHARINE MACMAHON.
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