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UNITED STATES

PATENT OFFICE.
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Avplication filed August 16,1905. Serial No, 274,453,

To all 1-hom 1t maly CONCErTL!

Re it known that I, Epwarp C. DUNCAN, a
citizen of the United States of America, Tre-
siding at Jamaica Plain, in the county of Sul-
folk and State of Massachusetts, have invent-
ed new and useful Improvements in Rotary
Engines, of which the following is a specifica-
tiomn.

The invention relates to an improvement
in rotary engines designed, primarily, for the

sconomic use of steam and for securing the |

maximum effect from the expansive force
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thereof. |

The main object of the present Invention
is the provision of movable gates to be car-
ried by the piston, said gates being arranged
in connected pairs and automatically oper-
ated in reverse direction in the travel of the
piston, whereby a simple and convenient
means for reversing the engine is provided.

Another object is the provision of dupli-
cate wings carried by the cylinder and adapt-
od for simultaneous operation In the reverse
direction, said wings being arranged to oper-
ate the piston-gates to insure a steam-tight
connection between the ends of said gates
and the cylinder-wall.

With these objects in view the invention
consists in certain specific details of structure
which will be clearly described in the follow-
ing specification, reterence being had to the
accompanying drawings, n two sheets, In
which—

Figure 1 is a longitudinal section through
an engine constructed in accordance with my
invention. Fig. 2 is a transverse section of
the same. Fig. 3is abroken elevation, partly
in section, illustrating the means for operat-
ing the wings. Fig. 41s a broken vertical
section through the piston. Fig. 5 is an end
elevation of a portion of the piston.

Referring to the drawings, my improved
engine comprises a base 1, upon which 1s
mounted a cylinder 2.
cured in place by tie-bolts 4, connecting ears
5, projecting from the respective heads. 'The
heads are circumferentially recessed on the
surfaces next the eylinder to receive disks6 of
o diameter to fit snugly within and close the
cylinder ends, as clearly shown 'in Fig. 2.
The heads are further recessed within the
plane of the disk-recess, as at 7, to receive
ball-cups 8, within which are mounted balls
90 to provide a ball-bearing for the mamn

shaft.
The piston 10, of less diameter than the in-

" be supported upon the balls

The heads 3 are se- |

terior diameter of the cylinder, 1s supported
upon the main shaft 11, which extends later-
ally of the cylinder in both directions, pass-
ing through openings 1n. the closing-disks 6
and being provided immediately beyond said
closing-disks with bearing-cones 12, keyed
upon the shaft and designed to rest upon and
| 9 within the cups
3 In alinement with the outer surface of
he cones the main shaft is reduced and pro-
jects through an opening 13, formed in the
heads, each of the heads being formed with
integral bearing-sleeves 14, concentric with
theopening 13. Thesleeves are circumfieren-
tially enlarged beyond the openings 13 to
provide a packing-space in which is mounted
the usual ring-packing 15, a oland-ring 16
bearing on the outer ring of the packing and
being held in place by a nut 17, arranged for
threaded engagement with the end of the
sleeve. The main shaft projects through the
nut 17, being provided therebeyond with
belt-wheels 18, it being understood that the
packing 15 may be adjusted as desired to op-
eration of the nut 17.

The piston, which is preferably keyed upon

the main shaft, is of less diameter than the

‘terior diameter of the cylinder, thereby

providing a steam-space between it and the
cylinder.. The piston 1s formed with a serles
of transversely-arranged recesses
ably rectangular and slightly less
than the width of the
wall 20 of the desirable thickness necessary
to revolubly support the gate- operating
platforms, to be later described. The piston
' also formed with a series of radially-formed
slots 21, extending wholly through the

i ransverse width of the piston and terminat-
ing coincidently with the periphery thereof

in depth

and with the inner side wall of the recesses .

19, as clearly shown in Fig. 4. The slots 21
are comparatively narrow in cross-section
and serve as guideways '
the gates. 5
92 represents what I term the “ operating-
platforms,”’ comprising blocks of suitable
material which are plain on their operating-
faces, the opposite faces being approximately
triangular to provide for the necessary move-
ment of the platforms. The platforms are
movably supported within the recesses 19
through the medium of journals 23, project-
ing laterally from the side edges of the plat-
forms and rearwardly supported 1n suitable

| bearings, one of the bearings comprising an

piston to leave a rear

for the operation of

6o
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opening 24, formed in the rear wall 20 of the
recesses, and the opposite bearing comprising
an opening 25, formed in a screw-plug 26,
which is centrally inserted in a plug 27, de-
signed to f]

insertion of the platform, it being understood
that the plug is held within the walls of the
recess by friction or other suitable means and
that the threaded adjustment of the screw-

plug 26 in the plug 27 provides for adjusting |

the bearing of the platforms 22 in an obvious

manner.

- . The gates 28 'Comprise rectangular body-

I5

sections of suitable material arranged to fit
snugly in the slots 21, the inner end of each of

- the gates being bifurcated to provide exten-
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sions 29, designed to embrace the ends of the
platforms 22. As each recess 19 is in com-
munication with two of the slots 21 and each
of said slots is adapted to receive a gate, 1t
will be noted that the single platform in each
of the recesses 19 has operative connection
with a pair of gates, it being understood that

‘the slots 21 are so arranged with relation to

the recess 19 and the platform 22 that the
gates 28 contact with the platforms near the
respective ends of the latter. The platforms
owing to their pivotal mounting are thus con-
verted into levers centrally fulcrumed and
supporting a gate at each end. |

The valve-chest 30 is mounted for com--

munication with the cylinder, being supplied

~with a motive fluid, as steam, through a con-

nection 31. The steam-chest, which is pref-
erably cylindrical in section, is cored from

- one end to receive a cylindrical valve 32, hav-

Ing a transverse and triangular port 33 ex-
tending therethrough. The open end of the

~core within the valve-chest is closed by a

40

plug 34, in which is revolubly supported the
valve-stem 35, having direct connection with
the valve 32. ~ An operating-lever 36, having

- the usual ratchet and segment lock 37, is con-

nected to the outer end of the valve-stem and

arranged to operate and hold the valve in

- adjusted position.

A fixed abutment 38 depends within the |

casing, being preferably formed integral

‘therewith. The free end of the abutmernt is

designed to provide a practically steam-tight
connection with the surface of the piston, as
clearly shown in Fig. 1. The abutment is

- formed with a plurality of inlet-ports 39 and
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40, each comprising three distinct ports ar-
ranged in alinement longitudinally of the
abutment and communicating at their upper
ends with the interior of the valve-chest and

at their lower ends with the steam-space be-
tween the cylinder and piston. The ports 39

are formed 1n the abutment to one side of the
longitudinal center thereof and constitute
the inlet-ports in the direct operation of the
engine, while the ports 40 are formed on the

opposite side of the longitudinal center and

constitute the inlet-ports in the reverse oper-

Il the mouth of each recess 19 after

.k

| ation of the engine.

| secured centrally to

819,638

By this arrangement
the upper ends of each respective set of inlet-
ports are spaced apart, and the lower opening
of the port 33 in valve 32 is of a size t0 com-
municate with but one set of ports at a time :
1t being understood that
end of the port 33 is of such size and SO POsl-

the upper or inlet

70_

tioned as to be in open communication with

the steam-inlet 31 at all times.
Immediately adjacent the abutment 38
the cylinder 2 is recessed, as at 41 and 42,

‘to provide housings for the gate - operating

wings. The recesses 41 and 42 are located

75

on opposite sides, respectively, of the abut-

ment and are coextensive in width with the
width of the piston— that is, they extend en-
tirely across the cylinder between the clos-
ing-d.sks 6. In these recesses are mounted
w.ngs 43 and 44, respectively, each compris-
ing plate-like sections of solid formation and
having a curvature equal to the curvature of
the cylinder. The wings are equal in thick-
ness and width to the corresponding dimen-

~sions of the recesses, so that they practically

fill the recesses when in normal position, the
face of the wings thereby providing a surface

“exactly coincident in plane and in curvature

with the interior surface of the cylinder to
avoid projection. ' |

The lever 36 is provided at its fulerum end
with a transversely-arranged arm 45, extend-
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ing in both directions beyond the plane of the

lever and having its free ends terminally bent

to provide offset portions 46, the extent of

the bending at th:s point being sufficient to
arrange the free ends of the portions 46 in a

100

plane above the wings 43 and 44. Rods 47

engage slotted openings 48 in the portions 46
of the arm and depend through the wall of
the cylinder and are pivotally connected at
49 to the respective wings 43 and 44. By
this construction operation of the lever 36
will elevate one of the wings described, seat-
ing the same snugly within 1ts housing-recess,
at the same time depressing the other Wing
until its free end, which is adjacent the abut-
ment, contacts with the surface of the piston.

The wings 43 and 44 are pivotally mounted
within the recesses 41 and 42, respectively,
sald pivotal connection being at theend of the
wing remote from the abutment. The wings
are of such length that when depressed, as
hereinbefore described, their free ends will

contact with the abutment at the mouth of

the ports 389 or 40, closing said ports, as
clearly shown in Fig. 1. '

The platforms 23 and the relative arrange-
ment of the slots 21 with relation to said plat-
forms is such that the distance between the
gates 28 when 1n place is considerably greater
than the width of the abutment.

To insure positive movement of the plat-
forms and to guard against lost motion, I

provide each platform with a leaf-spring 50,

105"
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terminals adapted to contact with the proxi-
mate side wall of the recess 19.

An exhaust-port 51 is formed in the base 1
of the engine, being in communication with

the interior of the eylinder through a series of

openings 52, formed 1n the cylinder-wall.

In operation, assuming the parts con-
structed and arranged as described and the
valve-port 33 positioned to direct the steam
through the inlet-ports 39, the operation 1S as
follows: It is to be understood that the rela-
tive movement of the valve 32 and the wings
is such that when the lever has been moved
to establish communication between the
steam-inlet 31 and one set of ports 39 or 40
the wing cooperating with the opposite set of
ports is lowered into contact with the piston.
The steam passing through the port 39 will
be admitted to the steam-space between the
cylinder and piston, its expansive force op-
erating between the abutment and the gate
38, immediately forward of said abutment.
This cate, as will be noted in Fig. 1, has been
projected to contact its free ends with the
wall of the cylinder, providing a fixed par-
tition carried by the piston and extending
transversely of the steam-space in the cyln-

der, so that the expansive force of the steam

compels a revolution of the p:ston. As each
successive gate or pair of gates moves toward
the fixed abutment, the gate elevated, which
of course is that gate of the pair in advance
in the direction of movement of the piston,
will contact with the lowered w.ng, the sur-
face of which operates to force sa:d projected
cate within the body of the piston and pro-
ject the second gate of the pair by rocking
the platform on 1ts pivotal support in an ob-
vious manner. As the distance between the
oates of each respective pair 1s greater than
the length of the wings, the gate depressed
in traveling beneath the lowered wings will
move beneath and beyond the abutment be-

* fore the second gate of the pair, which of

45

54

Go

65 ately beyond the abutment in the direction i

course is projected, rides beneath the wing.
As this second gate, however, rides beneath
the wing it is depressed in its turn, project-
ing the
tact with the cylinder; but as this first gate
has passed the abutment it provides the par-
tition necessary to utilize the expansive force
of the steam admitted through theinlet-ports
30. In reversing the engine the port 33 1s
positioned to admit steam through the ports
40, this operation of the lever 36 returning
the wing 43 to closed position and foreing
the wing 44 to open position. The steam
now acts against the other gate of the pair in
the reverse movement of the piston, as w.ll
be evident. As the projected gates pass the

exhaust -openings the steam behind them

finds its way through the exhaust-port.
It will be noted that the operative gate 23
is projected into operative position immedi-

irst gate of the pair outward into con- |

of movement of the piston, whereby the full
expansive force of the steam 1s utilized
against said gate. |

The various parts of the engine are of
course to be packed in any desired manner,
as such details form no material part of the
present invention. |

Having thus described the invention, what
I claimi1s—

1. A rotary engine including a piston pro-
vided with a plurality of gates arranged il
pairs, the gates of each pair moving In re-
verse direction in operation, and manually-
controlled means carried by the engine for
operating said gates. | '

9. A rotary engine including a piston pro-
vided with a plurality of gates arranged n
pairs, and means carried by the piston for
supporting each pair of gates to cause reverse
operation of the respective gates, and manu-

ally-controlled means carried by the engine
for operating said gates. '

3. A rotary engine including a piston pro-

vided with a plurality of gates arranged im
pairs, and a platform pivotally supported
within the piston and connected with the
cate, and manually-controlled means carried
by the engine for operating sald gates.

4. A rotary engine including a piston pro-
vided with a plurality of gates arranged im
pairs, and a platform pivotally supported
within the piston and connected with the
oates, said gates being arranged on opposite
sides of the platform-pivot, and manually-
controlled means carried by the engine for op-
erating sald gates.

5. A rotary engine including a piston pro-
vided with a plurality of recesses, platforms
pivotally supported within the recesses, and
gates supported by the platforms and mov-
able radially through the piston, and manu-
ally-controlled means carried by the engine
for operating said gates.

6. A rotary engine comprising a cylinder,
a piston arranged therein, gates carried by
the piston and arranged and operated 1n
pairs, and manually-operable means sup-
ported by the cylinder to successively oper-
ate each gate of the pair.

7. A rotary engine comprising a cylinder,
a piston arranged therem, gates carried by

3’
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the piston and arranged in pairs, and manu- -

ally-operable means carried by the cylinder
to operate said gates, the movement of one
gate in one direction causing a reverse move-
ment of the other gate of the pair.

3. A rotary engine comprising a cylinder,
a piston arranged therein, gates arranged 1n
pairs, said gates being movably supported by
the piston, and manually-operable wings sup-
ported by the cylinder and adapted to oper-
ate both gates of a pair in the revolution of
the piston, said gates moving in reverse di-
rection in operation.
9. A rotary engine comprising a cylinder,
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a concentric piston arranged therein, gates
arranged in pairs and movably supported by
the piston, wings pivotally supported by the
cylinder, an abutment carried by the cylin-
der and contacting with the piston, said
wings being arranged on opposite sides of the

abutment and adapted to operate the gates |

in the revolutionof the piston, and means for
operating said wings. :

10. A rotary engine comprising & cylinder,
a concentric piston arranged therein, gates

arranged in pairs and movably supported by

the piston, wings pivotally supported by the
cylinder, an abutment carried by the c¢ylin-
der and contacting with the piston, said
wings being arranged on opposite sides of the

~ abutment and adapted to operate the gates
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m the revolution of the piston, and means for
operating sald wings in reverse directions.
11. A rotary engine comprising a cylinder,
a concentric piston arranged therein, an abut-
ment projecting from the cylinder and con-

tacting with the piston, said abutment being

formed with a plurality of ports, gates car-
ried by the piston, wings pivotally connected
to the cylinder on opposite sides of the abut-
ment, an inlet-valve arranged for communi-
cation with the ports in the abutment, and

means for adjusting said valve and simulta-

neously operating the wings. |
12. A rotary engine comprising a cylinder,
a concentric piston arranged therein, an abut-

ment projecting from the cylinder and con-

tacting with the piston, said abutment being
formed with a plurality of ports, gates car-

ried by the piston, wings pivotally connected .

819,638

 to the cylinder on opposite sides of the abut-
ment, an mlet-valve arranged for communi-
cation with the ports in the abutment, and
means for adjusting said valve and simulta-
neously operating the wings in reverse direc-

tions. |

13. A rotary engine comprising a cylinder,
a concentric piston arranged therein, an abut-
ment projecting from the cylinder and con-
tacting with the piston, said abutment being
formed with a plurality of ports, gates car-
ried by the piston, wings pivotally connected
to the cylinder on opposite sides of the abut-
ment, an mlet-valve arranged for communi-

cation with the ports in the abutment, a le-

ver connected to the valve, and an arm con-
nected to the lever and projecting in oppo-

site directions therefrom, the terminals of

sald arm being respectively connected to the
WINgs. '
14. A rotary engine comprising a cylinder
open at-the ends, heads connected to each
other and closing the ends of the cylinder,
disks abutting against the ends of the cylin-
der and fitting within recesses formed in the
heads, ball-containing cups seated in recesses
in the heads beyond the disks, a shaft revolu-

bly supported by the heads, and bearing-

cones keyed on said shaft and bearing on the

“balls in the cups.

In testimony whereof I affix my signature
1N presence ot two witnesses.

EDWARD C. DUNCAN.

Witnesses:
CHARLES P. STOKINGEN,
JOSEPHINE HOURIN. |
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