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~ MATTHEW FLEMING, OF GREENOCK, SCOTLAND.

ROTARY ENGINE.

SPECIFICATION forming part of Letters Patent No. 734,226, dated July 21, 1903.

Application filed January 27,1903, Serial No. 140,714, (No model.)

To all whom it may concermn: |
Be it known that I, MATTHEW FLEMING,
marine engineer, a subject of the King of
Great Britain and Ireland, and a resident of
Greenock, but at present residing at Bay
View, William street, Dunoon, Scotland, have
invented certain new and useful Improve-

ments in Rotary Engines and in Valves for

Such Engines, (for which applications have
been made in Franceon the 4th of July, 1902,
in Germany on the 7th of July, 1902, and in

Great Britain, No. 211,dated January 5,1903,)

of which the following is a specification.

My said invention has reference to an im- |

proved rotary engine in which the steam or
other actuating fluid drives the shaft in such
a manner that no lateral or bending strain is

put upon it, while a torsional strain with a |

leverageseveral times the length of the crank

leverage in general use is-obtained to effect

rotation of the shaft. N |
The force of the steam expended at the end
of the cylinder in ordinary reciprocating en-
gines (which force may be termed the “°nega-
tive” force) is in the case of my invention
utilized as a positive force to act on an addi-
tional opposing piston. The moving pistons
in turn effect the rotation of the eylinder and
parts, and 8o revolve the shaft. Thus an
equilibrium of hending strain of the steam on
the shaft results, so that great increase of
power for the amount of steam used 1s ob-
tained, as well as great economy in the weight;
of and space occupied by theengine. =
My invention will be clearly understood
from the following description, in which ref-

erence is made to the annexed four sheets of

drawings. o | |

In the said drawings, on Sheet 1, Figure 1
is a front elevation of one form of my im-
proved rotary engine. On Sheet 2, Fig. 218
a plan view thereof. Fig. 1* is a detail view

of the cross-head and shows the guiding-slides

more clearly. On Sheet 3, Fig. 3 shows an
end elevation of Fig. 1, theview being partly
in section. On Sheet 4, Fig. 4 shows the back
oirder and the main bearing-support. Figs.

5 to 11 are views of the cylinder and valve
faces and parts and will be hereinatter par-
ticularly dealt with. - Fig. 12-is a sectional
view through the cylinders in a plane paral-
lel to Fig. 1.

JIuo construecting an engine in accordance
with my invention I employ a cylinder A,
which is bored straight through and provided
with snitable covers a o and packed glands
a' a'. Within the said cylinder two pistons
b b are arrangerd, each piston having its own
piston-rod . The ends of the piston-rods b’
are bored and are preferably fitted with. brass
or similar metal bushes 6% to receive the bar

of eross-heads ¢. These cross-heads ¢ ¢ are
provided with suitable bowls or pulleys ¢,
which are firmly keyed or shrunk thereon,
the said bowls or pulleys being arranged to
run in elliptical grooves d’ d’, formed in ellip-
tical frames or side standards d* d® of the
engine. L | |
- " The main shaft « is securely fastened, by
means of a flange, studs, and nuts or in any
“other suitable manner, to the body of the cyl-
“inder A-in a position at right angles to the
longitudinal axis of the c¢ylinder and cen-
tered at a point exactly midway between the
ends of the evlinder. The shaft and cylin-
der are supported in main bearings f', which
form part of the back girder 7, the said back
girder resting on a stool orsupport <, which
1is bolted to the bed-plate of the back ellip-
tical frame ®. As before stated, there are
two elliptical frames d*® d? the elliptical
arooves d' d' being formed on the inner faces
and of such a width as to accommodate the
cross-head bowls or pulleys ¢'. The differ-
ence between the half-diameters of the major
' and minor axis equals the stroke of each pis-
ton. The front girder g acts as a stay to the
elliptical frames and also as a support to the
cylinder by reason of the cylindrical projec-
i: tion ¢', formed on the cylinder-face. On the
| outer face of the girder are the ports for the
‘reversing - valve, which is inclosed in the
steam-chest. At the center of the inner face
of the girder g a suitable passage or recess is
bored out to receive the gudgeon . This
gudgeon serves as a steadying device be-
tweoen the cylinder and the front girder and
at the same time acts as an axle on which the
cut-off valve works. I

The back and front girders fg and the two

elliptical frames d° d® are firmly held in po-
| sition by two turned stay-bolts d* d*, one at

oach side of the frames, and also by a small
l stay-bolt d° at the top of the frames.
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In Figs. 1, 2, and 3 a guide-bar is shown on
each end of the cylinder on the go-ahead side
and markeds. These bars are securely fixed
to the side of the eylinder. The eross-heads
are fitted with brass slides 7', working on these
guides. The slides ¢ take the driving thrust
of the piston-rods and keep the cross-head
bars in a position at right angles to their
path. The cut-off and the reversing valves
are controlled by levers, (shown in Fig. 1
and marked S and R, respectively.)

Referring now to the Figs. 5 to 10, I will
now describe such valves as might be em-
ployed when my improved rotary engine is
utilized for marine purposes.

Fig. 5 represents a view of the cylinder-
face 7 and shows the steam-ports e e and s s
and the gudgeon /o. The ports ee lead, respec-

tively, to each end of the cylinder, while the.

ports s s converge iuto one common narrow
port, which admits thesteam between the pis-
tons. The gudgeon  is exactly in line with
the main shaft . |

Fig, 6 shows the cut-off valve n, which is

fitted steam-tight between the valve-faces.
(Shown in Figs. 5 and 7.) Through the cen-
ter of this valve 2 a hole is bored to fit easily
onto the gudgeon .. On the outer edge is a
toothed rack ', gearing with a pinion n2

which is operated so as to control the cut-off

by means of the lever S. By turning the
valve in the direction shown by the arrow
the edge of the valve marked z' would butt
on the side of the projection-line marked 22.
The distance ' to 2®is the amount of lap
given to the cut-off edge of valve.

Fig. 7 shows the cut-off-valve face on the
girder g. There are eight ports correspond-
Ing to those on the cut-off valve 7, (shown in
IF1g. 6,) each couple econverging into one com-
mon port on the opposite face, such ports be-
ing markedeess. The projecting stop-pieces
T x v v are neatly fitted into the ports on Fig.

6 and their ends faced flush with the face of |

the cut-off valve next to the cylinder. The
stop-pieces on the lead edge of each steam-
port are to allow the cut-off valve to move
around the required amount for expansion
without altering the position of the lead edge
on steam-port. The double pieces on the ex-
haust-port insure the full width of the ex-
haust-port when cutting off. It will be obvi-
ous that were the ports on the cut-off valve n
to correspond with the ports on the reverse
side of girder-face (see Fig. 7) and the valve
advanced to cut-off the lead edge of the port
would be advanced a corresponding amount,
and so would give the engine excessive lead,
a thing condemned by engineers. For this
purpose the stop-pieces x & v v are secured
in the girder-face, Fig. 7, and fit or project
Into the ports of the cut-off valve, and so al-
low the valve to be advanced for cutting off
without altering the lead edge. As before

stated, the two stop-pieces on each of the ex-

‘haust-ports are to secure the full width of

!
{
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| the exhaust-port, no matter whether working

expansively or otherwise. Said two stop-
pieces also insure the lead edge remaining
the same when the exhaust-ports become

i steam - ports—viz., when the engine is re-

versed,

Fig. 8 illustrates the reversing-valve face
on the girder g. If the engine were going
ahead, s s would be the steam-ports and e ¢
the exhaust-ports. The main exhaust-port
1s marked 1. |

Fig. 9 is a section of Fig. 8 on the line C D
and shows the reversing-valve M covering
the two exhaust-ports e ¢ and putting them

incommunication with the main exhaust-port

I. This section also shows the cut-off valve
In position working on gudgeon h. The
steam-chest G is bolted onto the front girder.

Fig. 10isaface view of the reversing-valve,
consisting of a suitable hollow box, the face
of which is extended into four flat COVErSs,
(marked {£¢{) The two ports e e, also the
main exhaust I, are covered by the hollow
recess, while the ports s s are open to steam.
By turning the valve M by means of the lever
R, Fig. 2, in the direction indicated by the ar-
row, bringing the line 3 to position X X, all

four parts would be covered by the facesttis,

sothattheengine would bestopped. Then by
simply turning line B to position Y Y the
ports s s would become exhaust-ports, and so

reverse the engine. |
Fig. 11 is a central horizontal section of the

steam-ports, cut-off valve, eylinder, &e.

The principle upon which the engine works
1s as follows: In Fig. 2 the cylinder is shown
in lime with the minor axis. If steam be now
admitted between the pistons through the
ports s s, Kig. 5, the pistons are forced out-
ward and press the bowlsor pulleysc'c¢’against
the outer rimn of the elliptical groove. The
bowls or pulleys will then revolve around to-
ward the major axis. In this position the
steam will be admitted through the ports e e,
forcing the pistons together, and so pressing
the pulleys against the inner rim of the ellip-
tical groove, thus causing them to travel
around to the minor axis. By this means a
rotary motion is communicated to the engine.
T'he momentum of the revolving parts acts as
a fly-wheoel. |

It will be seen from the above that each pis-
ton makes four strokes for one revolution of
the shaft.

I may mention in coneclusion that in the

case of twin propellers these engines can be
used as compound and for three shafts as

triple-expansion engines. In any case they
may be worked as condensing-engines,by hav-
ing separate condenser, pumps, and auxiliary
engines in the usual way. Engines such as T

have indicated are also exceedingly well
adapted for use as stationary engines for driv-
ing dynamos, &e., as they run smoothly, regu-
larly, and practically without vibration.

My improved engine may be equally well
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worked as a non-reversible engine,
case the construction is verysimple and light,
there being no reversing or cut-off valves, as

the steam is admitted direct to the cylinder |

through the ports in the girder ¢g. The ports

on the valve-face, Fig. 7, are simply fitted
with sufficient lap on the cut-off edgeto insure

the required amount of expansion.
The arrangement of the elliptical frames

can be made suitable either for head- -space
or for side space, as is most convenient, since

the engine will work equally well no matter

whether the major axis be in a vertical or in

a horizontal position.

I do not confine myself in respect of the
valve-gear employed to regulate and control
the supply of fluid-pressure to my improved
rotary engine, as it will be obvious that this
may be varied under certain circumstances
and tosuit the particualar object of the engine.

I declare that what I elaim is— o

1. Arotarysteam-enginehavinga eylindsr
oppositely-arranged double- acting pistons in
said cylinder, plStOll -rods conneeted to said
piston, said piston-rods passing through cyl-
inder-covers and being provided with cross-
heads carrying bowls which engage on either
side. with elliptical grooves forrnsd in side

- standards, said slllptlcsl CTOOVes eouespond-
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ing on either side of said cylinder, a main
driving-shaft connected upto rear of said cyl-
inder,sald pistons being worked by the steam-
pressure acting on either side of said pistons,

and steam- contro]lmg valves on front side of
sald enﬂ'me, substantially as described and
shown. -

2. Incombination inarotary steam- -engine,
elliptical frames d?, d?, formed on their inner
faces with grooves, bowls ¢’ engaging said
grooves and carried by cross-heads connected

‘to piston-rods of double-acting pistons sald

double-acting pistons being inclosed in a cyl-
inder disposed between said elliptical frames,
front and back girders 7, g, udsrfformmg

a bearing for ths drwmg—shafb x, and front
girder ¢ having cut-off valve mtermedlste
between itself and rotating cylinder all the

In this

parts being arra,nged as and for the purposes

herein deseribed and shown.

3. In a rotary engine, having two double-
acting pistous inclosed in a steam-cylinder
and piston-rods carrying bowls engaging two
elliptical guides, a cut-off valve, arranged
between said steam - cylinder and a fixed
girder, said cut-off valve consisting of a metal
plate or disk cut with suitable ports and
mounted on a center, and actuating means
forsaid cut-off valve, said cut-off valve being

fitted with stop-pieces x x, v v, projecting

from the girder-face, in the manner for the
PUrposes and substantlslly as deserlbsd and
shown.

4. A rotary engine, having two double-act-
ing pistons inclosed in a steam - cylinder
mounted between two frameshaving elliptical
grooves,sald pistons having piston-rods carry-
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ing cross- heads, said cross-heads supporting

bowls engaging sald elliptical grooves, a cut-
off valve n intermediate between the face of
said eylinder and a girder g, and a reversing-
valve, consisting of an open-faced box or
chamber, said chamber connecting any two
ports with the exhaust-portI, or serving to

shut off the whole of the portse, ¢, s, s, from

steam, in the manner and substantially as de-
serlbsd and shown.

- 5. A rotary steam-engine eomprlsmg a 8in-
gle cylinder A, double-acting pistons within

70
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ssid cylinder, and cylinder-eovers for said

cylinder, oppositely-arranged piston-rods 0,
b’, cross-heads ¢, bowls ¢’ engaging elliptical

30

grooves formed in frames d?, d?, front and

back girders f, g, cut-off valve intermediate
between cylinder A and girder g,ports in said
girder, and a reversing-valve M within steam-
chest,all combined and acting, in the manner,
for' the purposes, and subsmntlally as de-
scribed and shown.
In witness whereof I have hereunto set my
hand in presence of two witnesses.
- MATTHEW FLEMING.
Witnesses:
“ApAamM LEISK CRAWFORD,
ROBERT HANNAH. |
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