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To all whom it mwycamerm
Beitknown that I, WiLL1AM HENRY MURCH,

- asubject of the Queen of Great Britain, re-

IO

20

25

30

- which drawings—

35

40

45

50

siding at 7 Waterloo Place, Southampton, in
Hampshire, England, have invented a new
and useful Rotary Engine, (for which I have
obtained a patent in Great Britain, No., 10,404,
bearing date June 19, 1891,) of which the fol-

‘lowing is a specification.

My invention relates to rotary engines.

My engine has been designed so that the
power is transmitted direct from the piston
to the shaft and it may be adapted for any

purpose as an engine operated by steam or |

other motive power.

My engine can be worked expansively and
the degree of expansion varied at will, and it
may. be started, stopped, or reversed, by sim-

ply moving a hand wheel or other suitable |

device. Its main parts consist of the cylin-

der or piston-chamber, the piston and its sup- |
porting disk, theabutmentor resistance valve,

and a cam and suitable connections for giv-
Ing motion to the abutment at a given time,
the reversing gear, the “cut off’” or expan-
sion valve, and the gear for giving motion to
the same, together with suitably connected
steam supply and exhaust pipes. = |

In order that my invention may be clearly
understood I will now refer to the drawings
hereto attached -which illustrate it adapted
for use as a reversible steam engine and in

Kigure 1. is a sectional elevation on the
line a. b. (see Fig.4;) Fig. 2. a side elevation;
Fig. 3. a central sectional elevation on the
line ¢, d, (see Figs. 2. 5. and 6.) Fig. 4. is a
front elevation. Fig. 5. is a side elevation.

Fig. 6.1s a plan on top of Fig. 5. omitting the

bed plate. Fig. 7. is an end elevation of the
piston and its supporting disk, by itself. Fig.
3. shows the piston packing ring in side ele-
vation, by itseif. Fig.9.isa side elevation of
the cam, by itself. Fig. 10. shows respect-
ively in sectional, and side elevation, a modi-
fication of Fig. 9. Fig. 11. is a sectional ele-
vation showing more especially the arrange-
ment of the ports and passages. Fig. 12,
shows in detail a side, and end elevation of
the reversing gear, by itself. Fig. 13. shows
a side and end elevation of the cut off or ex-
pansion valve by itself. Fig.14.shows a side

porting disk B’.
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and end elevation of the abutment or resist-

ance valve by itself. Fig. 15.shows in detail |

a plan and side elevation of the variable ex-
pansion gear by itself. Tig.15%is a side ele-
vation of my rotary engine, showing the va-

| riable expansion gear in position.

The cylinder A. is formed by bolting to-
gether two cheeks A’. and A% Each cheek has
a semti-circular or approximately semi-circu-
lar recess in it so that when bolted together

| they leave an annular space or chamber

(forming the cylinder A.) of circular or ap-
proximately circular section between them, in

which travels the piston B, which projects

55 -

60

ontward from and at right angles to its sup-

- The piston B. is connected to the periph-
ery or forms part of the disk B’. which is
keyed on orotherwise suitably secured to the
main shaft C. The piston is made radialand
suitably packed by a spring piston ring B2
which is held in position by the pin B2 sup-
ported by a junk ring or disk B4 and secured
to the lugs BS. of the piston B. by the bolt B°.
- The piston disk B’ is provided with pack-
ing or wearing rings C’. and C? seated in
suitable recessesin thecheeks A’. and A2 and

they can be adjusted by the screws e. from

the outside. - Slots corresponding to those in

the piston disk B’. may be provided upon the

face of the rings C’. and C2 whereby a better
joint would be insured. Both cheeks of the
cylinder are provided with suitable bearings
C° and stuffing boxes C% and glands C° for
the engine shaft C. The cheeks A’. and A2
are bolted or otherwise secured to a bed-plate
Q. which may be extended so as to accom-
modate additional bearings for the engine
shaft C. or for other requirements. o
The abutment or resistance valve D. is sim-
ply a plate of metal which bears on a facing
sufficiently tight to prevent any steam pass-

ing from one side to the otherof it in the cyl-

inder and it is suitably attached and fitted to
a spindle or rocking shaft G° and oscillates
at right angles to the piston B. in a case or
cover (x. The latter may be made in two or

more parts for convenience of manufacture
and removal, screwed or otherwise suitably
fitted together and secured to the c¢ylinder
cheeks A’. and A% |

~The cam E. (secufed tothe engine shaft C.)

70

75

30

90

100



IO

L5

2 | _ 493,35%

at a given time lifts the roller F. attached to | secured on the main shaft C. The eccentric

a short arm or fulerum F’.secured on a rock-
ing shaft C° which works in suitable bear-
ings C'. provided on the cheek A2 The le-

vers % secured to the said rocking shaft C°.

communicate motion tothe disks F° by means
of the links F%. connected to the crank pins
B provided on the said disks F?%. which are
secured to the abutment spindle or rocking

shaft G° so as to withdraw the abutment or

resistance valve D. and allow the piston B.
to pass and then immediately resume the
closed position as shown at Fig. 3. In pass-
Ing I note that it is possible and convenient
if -desired to operate the said abutment by a
single lever and connections instead of two
as above described. The tension springs S.

~and 8'. keep the roller K. against the face of
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the cam K. L

According to a modification of the cam ar-
rangement as shown at Fig. 10. the tension
springs S. and §’. may be dispensed with and

-a sultable adjustment provided for keeping

the rollers f. and f’. against the faces of the
cam E’. '

On the upper part of the abutment case or

cover G. a cylindrical chamber G’. is formed

in which is arranged the “cut off ” or expan-
sion valve G® and the reversing gear, consist-
ing principally of the disk of metal G2 pro-
vided with a certain number of teeth on its
periphery in which gears an endless serew or
worm wheel A, secured to, or forming part of
a spindle 7', operated from the outside by a
hand-wheel /% attached to the said spindle.
1'he said case or cover G. provides suitable
be_arlngs, stuffing boxes, and glands, for the
spindles or rocking shafts GS, G%, and %/, and
further contains three ports or passages p, p’,
and p*. Two of the said ports or passages
namely p’, and p? lead from the face of the

- eylindrical echamber G’, to the cylinder,—or

45

- passage p-
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piston chamber A,—one on each side of the
abutment case or cover G, and the third port
or passage (hereinafter called the main ex-

“haust port p), leads from the face of the said

cylindrical chamber G’, to the exhaust pipe
P. The reversing disk valve G?, is provided
with a semicircular slot or passage /% on the
opposite side to.valve face, by which arrange-
ment communication 1s established between
the main exhaust port p, and the port and

through the disk G?, corresponds with the
third port and passage p’. The “cut off ” or

~expansion valve G° oscillates against the face

of the reversing disk valve G* the former hav-
ing a port or opening [/, provided in same,
through which steam passes and findsingress
through the port [/, (in the reversing disk
valve G?) and thence by the port and passage
p’, into the cylinder or piston-chamber A, be-

- tween the abutment D, and the piston B, for
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a given time, regulated by the extent of ex-
pansion, ' _

The “ cut off ” or expansion valve G°is op-
erated by an eccentriec H, which is suitably

Another port or passage !/, cut

| cut off or expansion valve G°

rod H’, is connected to a crank pin H? pro-
vided on a disk H?3, which is secured on the

spindle or rocking shaft G7, the latter (fur-

nished with a suitable bearing and packing
gland on the upper part of the case or cover
G}, passes through the center of the reversing
disk valve G* and is suitably attached to the
It is obvious
that on movement of the eccentric H, an 0s-
cillating motion is imparted to the cut off or
expansion valve G

A variable expansion may be arranged as
shown at Figs. 15 and 152,
(which takes the place of the disk H?), pro-
vided with a slot 7/, in which fits a block 7
The crank pin 43,18 attached to, or forms part
of the said block and the latter is moved in
the slot 7/, as desired upon turning the hand
wheel 7%, by reason of a serew thread formed
on the spindle 7° engaging with a correspond-

t ing female thread provided in the block 7~

The degree of expansion is increased or de-
creased in proportion to the distance that the

| block 7°, and consequently the crank pin 74

is moved from the spindle or rocking shaft
7. A pointer may be provided on the block
r?, to indicate upon a scale marked on the

face of the arm the degree of expansion.

The action of the engine is as follows:—
Steam is introduced through the supply pipe
P’, into the chamber G’, and the cut off or
expansion valve % being in the proper posi-
tion allows steam to pass through the port
or opening [, into the port [/, provided in the
reversing disk valve G* and thence through
the port and passage p’, into the eylinder A.
The force of the steam isthen exerted between
the abutment or resistance valve D, and the
piston B. Thelatteristherebycaused torotate
taking with itits supporting disk B’,and con-

sequently turning the shaft C, which operates

the expansion valve G® by means of the ec-
centric H,— also the cam L, secured on the
said shaft C, which at a given time transmits

motion to the abutment D, (as hereinbefore
| described) so as to withdraw and allow the

piston B, to pass and immediately return fo

Here r,isan arm
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its previous position across the ceylinder A.

The exhaust steam finds egress on the other
side of the abutment D, through the portand
passage p*, and thence through the semicir-

cular slot or passage (3 provided on the back

120

of the reversing disk valve G% into the main

exhaust port p, and pipe P.

The engine 18 reversed in the following
manner:—On movement of the hand wheel
h*,— attached to the spindle 2,”— motion is
transmitted to the reversing disk valve G?
by the worm wheel h,—secured to or formed

| on the said spindle A',—engaging with the

teeth provided on the periphery of the said

- disk valve G° whereby the position of the port

l’, in the reversing disk valve G? is moved so
thatitcorrespondswiththatofthe port p* The
course of the steam is thus changed. Conse-
quently the engineis caused to work in the op-
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~port [/, on the reversing disk valve
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posite direction; simultaneously, the position

of the semicircular port or passage [f,—on

the back of the reversing disk valve G2 —1is
changed so as to put the port p.” in communi-
cation with the main exhaust port p, or vice

versa, upon moving the hand wheel /%, in the
Upon reversing the en-

0pposite direction.
gine, equal expansion is secured by the fol-
10W1DD‘ arrangement: On the boss of the ec-
centriec H, I provlde a slot L, so as to allow
the shaft O to turn and carry the piston B,

from the posmon g, to g’ (see Fig. 1), or vice

versa, without changing the posmon of the
“cut off ” or expansion valve G%. When the
feather or stop s,secured to the shaft C, Comes
elither in contact with the shoulders n, orn/,—
on the boss of the eccentric H, t_he ]attel is
carried round in the direction in which the
engine is started and gives the required mo-
tion to the “cut off ” or expansion valve GS
To stop the engine by the hand wheel /2 the
G2 is
placed ‘between the ports rand passages p’ and
P? 80 as not to communicate with either port
or passage. An indicator may be provided
to show position of the port 7. |

Two or more engines may be coupled to-
gether, the steam belnﬂ' expanded in the cyl-
1nder% as herembefme described, or steam
may be used at high pressurein one cylinder
and then expanded In one or more cylinders
of suitable size.

Suitable fittings and arrangements for the
steam jacketing, lubrication, “and governing
of my engine will be prowded

Hamncr thus fully described my invention,
what I ela,un therein, and desire to secure by
Letters Patent, is—

1. In a machme of the character described,
the combination with an annular chamber or
cylinder, a piston revolving in said chamber,

a disk attached to sa,id_piston, a shaft secured
to said disk and turning therewith, a resist-

ance valve to close said annular cylinder,
means for moving said resistance valve out
of the path of the piston and for returning it
to its placetoclosethe cylinder, of ports open-
ing into thecylinderon each side of theresist-
ance valve D, an oscillating valve G® having

openings for admitting steam mto one of the

ports, and for opening the other into the ex-

haust pipe, a rock shaft upon which the said
oscillating valve is mounted, an eccentrie on
the main shaft connected with the said rock
shaft to oscillate the valve, a reversing disk G*
loosely mounted upon the rock shaft, adja-
cent to the valve, and having openings there-
in, which by turning the said disk can be
caused to register with the said steam ports,

- and means for turning the said disk to cause

the steam to be admitted on either side ot the
resistance valve "D, substantially as and for
the purposes descr ibed. |

2. In a machine of the character described,
the combination with an annular chamber or
cylinder, a piston revolving in said chamber,

a disk attached to said piston,a shaftsecured

to said disk and turning therewith, a resist-
ance valve to close said annular cylinder,

‘means for moving the said resistance valve

out of the path of the piston and for return-

1ing the said valve to its place to close the cyl-

inder, of ports opening into the cylinder on
each side of the resistance valve D, an oscil-
lating valve G*having openingsfor admitting
steam into one of the ports and for opening
the other into the exhaust pipe, a rock shaft
upon which thesaid oscillating valve is mount-

ed, an eccentric on the main shaft connected

with the said rock shaft to oscillate the valve,
a reversing disk G°loosely mounted upon the
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rock shaft adjacent to the valve,and having

wormn teeth around the periphery thereof, and
openings therein which by turning- the dlsk

| can be caused to register with. the Sdld steam ¢
ports, aworm wheel Tounted - upon-a.shaft '
and meshing with the teeth upon the periph-

ery of the dlsk G* theshaft 2’ having a hand
wheel 2% by means of which the said Shaft and
disk may be turned to cause steam to be ad-
mitted on either side of the resistance valve

D, substantially as and for the purposes de-

scribed.

WILLIAM HENRY MURCH.

VVltnesses
DENNIS HILL WILLEY
WILLIAM EDWARD DAVIES.
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