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FREDERIC CHAUNCEY MORTON,

OF CHELSEA, MASSACHUSETTS.

ROTARY ENGINE..

SPECIFICATION forming part of Letters Patent INo, 310,843, dated J anua.ry 13 188E.

Appucatmn filed I‘eblu‘lry 20, 1284,

{No model )

To all whom it may concern:

Be it known that I, FrREDERIC C. MORTON
of Chelsea, in the coun‘ry of Suffolk and State
of Massachusetts have invented certain Im-

- provements in Rotar y Engines, of which the

following is a spemﬁeatmn

This invention relates to that class of ro-
tary engines having pistons which are alter-
nately forced into and out of a rotating hub,
and caused while forced into the hub to pass
an abutment or point where the hub and cas-
ing are always in contact.

certain improvements in this class of engines
whereby the- pistons are more perfectly bal-
anced and enabled to operate with less fric-
tion than heretoiore. |

The invention also has for its object to Pro-

vide improved packing devices, an improved |

valve, and other details of construction.

T'o these ends my invention consists in the
improvements which I will now proceed to
describe and claim.

Of the accompanying drawings, forming a
part of this specification, Figure 1 represents
a vertical transverse central section of a ro-
tary engine embodying my invention. Fig.

- 2 represents a longitudinal vertical section

.30
- lical sectlon on liney y, Fig. 3.
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showing the hub and its pistons in a different
position irom that shown in Ifig. 1. Fig. 3
represents a transverse vertical section of the
valve. Ifig, 4 represents a longitudinal ver-
Hig. b repre-
sents a horizontal section on line z z, Fig. 3.
Fig. 6 represents a transverse section of a
moditication.

The same letters of reference indicate t.he
same parts 1n all the figures.

Referring to Ifigs. 1, 2 3, 4, and b, a repre-
sents the eyhndlmal (3‘1811]*0

b represents the shaft journaled in bearings
at the ends of the casing, and provided within

the casing with a hub or enlargement, ¢, keyed
or otherwise rigidly secured to the shaft. The

hub is provided with end plates or flanges,

¢ ¢, of greater diameter than the hub, and
bolted thereto by bolts . The chamber in
the casing which contains the hub ¢ is of sud-
ficient diameter to receive the flanges ¢/, and
forms a steam-space, d, between said 1l anges,

extending partly ra;rouud the hub, the conti-
nulty of said space being broken by an abut-

| ment, ¢, formed by extending the inner wall

of the space d inwardly between the flanges ¢
until it meets the hub between the induction
port f and the eduction or exhaust portg. The
outer wall oif the chamber d is concentric

| with the hub, excepting at said abutment and

at the opposite ends thereof, where two curved
inclines, A ¢, connect the abutment with the
concentric portions of the outer wall of the
chamber. In the hub are formed two radial
chambers or cavities, 7 j, extending in dia-

' metrically-opposite directions.
The invention has for its object to plm 1de |

i k represent pistons adapted to slide in
sald cavities, and normally pressed outwardly
against the outer wall of the chamber d by
springs ! I, which extend into orifices m in the
hub. The p1stons k are formed to extend across
the space between the hub and the outer wall
of the chamber, as shown in Fig. 1, and also

shown 1n Fig. 2. 1t Wﬂl be seen that when
the engine is in operation each piston, as it
&pplmches the abutment, (the hub rotating
1In the direction 1]1(11(321126("1 by the arrow in
Fig 1,) will be gradually forced inwardly by
the incline 4 a‘gainst the pressure of thespring

until the piston passes the abutment, and

will then be forced out by its spring while
passing along the inecline /4. The incline <,
whereby the pistons are pushed inwardly, is
more gradual than the other incline, 4, so that
the {friction caused by the inward pressure of
the pistons 1s made as light as possible.
shortness of the incline A enables each piston
to be quickly forced out to contact with the
concentric portion of the wall of the chamber d
after passing the abutment, so that only short
clearance is required, and the steam can be

cub off very soon after the piston passes the
The clearance, however, is

induction - port.
not exhausted. The outer wall of the cham-
ber d is provided with grooves A’ ', extending
along the inelines /¢ and permitting steam to
pass around the outer ends of the pistons.
Thus when a piston has passed the exhaust-
port and is being pressed inwardly by the in-
cline 4, the ﬂloove i/

ment to escape over the end of the piston be-

The
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1 to extend flom one flange ¢’ to the other, as

80
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in sald incline permits
the Steam bet’ween the piston and the abut-

1OC

fore the latter is entirely retracted. The in-

duction-port f opens into the groove &/, and

| the incoming steam passes into said groove,
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and 18 enabled thereby to gain access to the | adjustment of the rings. The triangular form

space between the abutment and piston when.
the outer end of the piston is directly oppo-
site the induction-port. Kach piston is pro-
vided with orificesm extending from its outer
to its 1nner end, and permitting steam to pass
into the cavity j of the hub behind the piston,

- whenthe outer end of the latter coincideswith

10

I5

the induetion-port, or with any portion of the
groove #'. The piston is thus perfectly bal-
anced, the steam being prevented from exert-

ing 1ts entire pressure inwardly on the end of

the piston, and by galning access to the rear
and inner 31des of the piston so eqna,hzes the

pressure that the action of the spring 7 in

pushing the piston outwardly is not impeded.
The spring of each piston is supported by a

- rod, n, which is screwed into the shaft b atits

20

inner end, and projects outwardly, its outer
end entermg an orifice, o, in the piston. The
springs are thus firmly supported and pre-
vented from being displaced laterally to a

~ sufficient extent to make them Iliable to be

25

- springs. 'The abutment e is recessed to re-
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caught between the pistons and the outer ends
of the orifices in the hub which receive said

ceive a packing composed of two L-shaped
metallic pieces or plates, p p, adapted to bear

at the same time against the hub, and against

the inner faces of the flanges ¢’ thereof. The
plates p are backed by expansible material ¢,

‘such as felt in a compressed condition, which

presses the plates inwardly against the hub
and laterally against the flanges, and thus in-
sures steam-tight joints at the abutment. The
perimeters of the flanges ¢" are beveled, as
shown in Fig. 2, and their inner sides have
grooves 7, which receive the ends of the pis-
tons, and support said pistons when they-are
pressed outwardly. When.the pistons are in
their working position, as shown in Fig. 1, the
pressure.of steam on the1r rear sides pr esses
their front sides agalnst the corresponding

surfaces of the recesses j and grooves r r,.and

thus prevents steam from passing between the
pistons and the surfaces against which they
bear. - The ends or corners of the pistons are
beveled, so that when pressed outwardly to the
fullest extent the corners of the pistons will
form continuations of the beveled perimeters
of the ﬂa’ng‘es, as shown at the lower portion
of Fig. 2.  ssrepresent packing-rings, each of
which is a right-angled triangle in cwss Sec-

B tion, the hypotenuses of the trlemgles fitting

60

the beveled perimeters of the flanges ¢/, while
the right-angled sides bear against the casing,
as shown in Fig. 2. The rings s are pressed
a..gainst the beveled perimeters of the flanges
¢’ by springs ¢, interposed between the backs
of the rings and adjustable screws u, inserted
in the casing. The screwsmay be adjusted to
regulate the pressure of the packing-rings, or

~ to compensate for wear of the bearing-sur faces

65

of the rings. Pins v, inserted in the casing
and projecting into orifices in the packing-
rings, prevent said rings from rofating with

 of the packing-rings, the beveled form of the
perimeters of the flanges, and the provision 7o
of means for adjusting the rings enable said
rings to be used until they are nearly worn
out, the wear experienced by the rings being
uniform and effecting no change in the form

of the wearing-surfaces of the rings Wlth rela- 75
tion to the perlmetels of the ﬂanﬂ*es ¢. The
beveled perimeters of the ﬂanges ¢’ are pro-
vided preferably with file cuts or grooves v/,
extending partly but not wholly across said
perimeters. These cuts enable oil poured be- 8o
tween the casing and the outer surfaces of the
flanges ¢’ to find its way between the bearing-
surfaces of the flanges and. the packing-rings,
and thus keep said surfaces lubricated. The
oil may be inserted through holes «* drilled 85
in the casing. (See Fig. 2.)

' represents the valve, which is of the os-
cillating or rocking Iorm, and is oscillated by
means of a crank-arm, ¢/, attached to one end
of the valve-rod, and 3 COHHEGBII]D* rod, §', ec- go
centrically pwoted to a disk, ¢/, on the shaf '
b of the engine. The valve is a hollow cylin-
der open at both ends, as shown in Fig. 5, so
as to receive steam at 011e end from a - .steam
pipe, and permlt the steam to bear against g3
the end of-the casing at the other end of the

valve, thus preventing endwise pressure on
the valve. From the interior of the valve the
steam passes to the Induction-port f alternately
through ports d' ¢/, formed at diametrically- 1cq
opposite points in the periphery of the valve
and corresponding fixed ports, f’¢', in the
casing. Steam iIs therefore qlways Ppresent in
the 111ter101 of the valve and bears against the
outer surface of the valve at two dl&metlle 105
ally-opposite points—viz., at the ports f" ¢
when the valve 1s turned to wholly or partly
cut off the steam, so that the valve is bal-
anced and. enabled to rock fr eely.

Thevalve-operating devicesabove described 110
are 5o adjusted that the valve begins to open
and admit steam to the induction-port just
after each piston has passed the incline %:and
18 1n position to form a space for the entering
steam between the abutment and rear side. 115
After the hub has made a partial rotation the
steam 18 cut off until the next piston reaches
the same point, the steam admitted working
expansively after the cut-off. The valve may
be timed, however, to cat off and admit the 120
steam at any deeu*ed stages in the rotation of
the hub and its pistons.

0 represen‘rs a valvelocated i inan offset por-
tion of the casing of the Valve ¢/, and provided
with a longitudinal port, 7/, adapted toconnect 125
the Steam -pipe with the port ¢’ leading to in-
duction-port f, and thus admit steam 130 start
the engine. This valve is intended for use
only in starting the engine when the valve a’
1S not in position to admit steam to the indue- 130
tion- port When the engine is in motion, the
valve ¢’ is turned to disconnect its port from

the port ¢

the flanges, but do not prevent the described | Ifig. 6 shows a sectional view of a 1eve151b1e
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I am aware that it is not new to make the
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engine provided with my 1mprovements, ex- |

Ceptmﬂ‘ the valve arrangement above de-
scribed.

In the modification the casing is provided
with two ports, ' 7', at equal distances from
the abutment, but at opposite sides. thereof.
The inclines whereby the pistons are pressed
inwardly have the same inclination, each be-
ing substantially like the incline 4. (shown in
I‘ig. 1,) and each having a groove, ¢, to permit

passage of steanm over the ends of the pistons.

The ports I’ I/ commnmcabe with a valve cas-
111g or chamber, m/, having an induction-port,
w, and an ethusb -port, o', An oscillating
V‘IIVB 7', 1n said chamber is adapted to con-
nect either of the ports ¢ with the induction
or with the exhaust port of the casing, and
thus make either port an Induction or an
exhaust port. - The valve p" is wider at one
of its bearing-surfaces than at the other, and
is adapted t0 coverthe induction-port with its
wider surface,while its narrowersurfacestands
over the .exhaust-port, but leaves an open
space at each side, as shown by dofted lines
in Fig. 6. The valve is turned to this posi-
tion when the engine has stopped. The steam
remalning in the engine is thus allowed to
escape through both ports ¢ and the exhaust-

casing of a rotary engine with a long incline

on the eduction side and a short inecline on !

the induction side of the rotating p1ston and
such 1 do not claim broadly.

L elaim— |

1. In a rotary engine, the eombination of
the rotary hub having the outwardly-im-
pelled radially- movable spring-impelled pis-
tons, and the chambered casing having a por-

tion (more than hal f) of its inner surface con-

centric with the axis of the hub, and sepa-

- rated from the surface of the hub, ‘and the re-

45

'-50

53

6o

maining portions composed of the concave
abutment having an elongated bearing on the
hub, the cur Vetl Ineline 4, tangential both to
the Sepal"‘lt{%d concentric Smffwe and the con-
cave abutment, and arranged mainly between
the eduction-port and the "Lbutment whereby

‘the pistons are forced in gr rLc]ually with the

minimum of {riction after the steam has
mainly exhausted, and the shorter incline 7
connecting the abutment with the separated
concentric surface, whereby the pistons, af-
ter passing the abutment, are enabled to
quickly reach their operative position and re-
ceive the pressare of the entering steam, as
set forth. '

2. Thecasing having the abutment, grooved
inclines, and ports, relatively arranged as de-
scribed, combined with the recessed hub hav-
ing the spring-impelled pistons, the latter
having apertures for the admission of steam
1mnto the recesses of the hub, as set forth.

)

3. The combination, with the casing hav-
ing the abutment, grooved inclines, and ports,
relatively arranged as descrlbed of the re-
cessed hub having grooved end plates or
flanges, and the spring-impelled pistons
adwpted toslide in the recesses of the hub and
in the grooves of the flanges, as set forth.

4, The hub having the piston-receiving re-
cesses, the rods », affixed to the hub and 1 pro-
jecting into said recesses, the pistonsk, adapt-
ed to slide in said recesses, and provided with
orifices receiving the rods n, and with pas-

| sages m, whereby steam is admitted to the

recesses to balance the pistons,and thesprings
surrounding the rods » and adapted to force
the pistons outwardly, as set forth.

5. The hub having the spring-impelled pis-
tons and end plates or flanges, combined with
the casing having the ports, inclines, and

- abutments, and the L-shaped packing-plates

supported by expansible backings, and bear-

e |

anges, as set torth. _

6. The hub having disk-shaped end plates,
¢, with beveled edges, the flat-ended casing in-
closing the same, the triangular packing-rings
surrounding and bearing against the beveled
portions of the end plates, and mechanism,
substantially as described, whereby the rmcfs
may be adjusted, all e()mbmed and operatnw
substantially as described.

7. The combination of the casing, the tri-
angular packing-rings, and the hub having
the beveled flanges bearing against the pack-
ing-rings, and provided with grooves for the
admission of oil to lubricate thie bearing-sur-
faces of the flanges and rings, as set forth.

8. The combmatwu of the oscillating hol-
low valve «, Open at both ends, ‘and having
side ports, d ¢, and the casing lmvmg corre-
sponding ports, ' ¢, with the oasinﬂ* of a ro-
tary engine hwing a port (301’111111,11110&1311]0‘
with said ports, 7’ ¢/, and a rotating hub and
piston, as described, substantially as set forth.

9. The eombina-tion, with the casing of a
rotary engine having rotating hub and pis-
tons, as described, of the oscillating hollow

valve ¢/, having ports abt opposite sides, the
induction-ports in the casing to correspond

therewith, and the starting-valve ¢ in a cas-
ing, and adapted to make connection with the
induction-port, substantially as set forth.
In testimony whercof I havesigned my name
to this specification,in the presence of two sub-

scribing witnesses, thlS 21st day of I‘ebmmry,
1884:

FREDERIC CHAUNCEY MORTON.
Wiltnesses:

FREDERICK A. FOSTER,
NORMAN MORTON.
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