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To all whom it mai concern:

Beit known'that I, EpwaARD SMrrr lhmams
engineer, a citizen ot England, residing at 11
Lelghmn Court Road W’est, 1n the_counb,y of

5 ourrey, England, have invented certain new
and usetul hnpl ovements in Rotary Iingines:
and I do hereby declare the following to be a

full, clear, and exact description of the 1 inver-

Llon such as will enable others skilled in the

1o art to which it @ppm tains ‘to 1’11&1&6 aﬂd use ‘Lhe_

SaI11e.

My 1nvention relates to rot‘u‘y engines
“driven either by steam-vapor or an e}{ploswe

mixture. o _
15 In my engine 1 use one or more cylinders
- closed at the ends and which are preferably
short compared with their diameter. A re-
volving shaft passes through the center of the
cylmde[; and on this shaft is keyed a boss, to

2o which are secured on opposite sides two vanes

~which fit steam-tight against the sides and
periphery of the cylinder. Four slides are
provided set at ninety degrees to one another
and arranged with a recipr ocating motion to

25 move 1n and out of boxes on one side of the
cylinder in a direction parallel with the axis.
The slides work in pairs and are so arranged
that when one pair 18 1n_position 1n the cvlm-—
der the other pair is withdrawn. I prefer to

30 use two cylinders side by side on the same
ax1s, so that one pair of shdes is in the first

cylinder while the other pair is in the second,

and the slides change position from one cylin-
der to the other every quarter of a revolution,
35 or the said slides may be arranged one at each
end of a rod and instead of passing from one
cylinder to the other may be withdrawn into
sultable pockets or boxes. The slides may
be operated from a cam-wheel keyed on the
g0 shaft or by any other suitable mechanism.
The valves for controlling the admission of
steam and the exhaust may be arranged 1n one
with the slides or may be separate, operated
by the cam-lever working the slides or in any
45 other convenlent manner.

By suitable arrangements of valves the en-
oine may be arr ‘Lnoud as an explosion or in-
term,l combustion engine.

In order that my invention may be more

50 readily understood, I have caused to be at-

| mched 116}:'(_,13{} one Sheet oi dmwqu showing
a two-cylinder engine, and in thh 5111”111.:11
letters refer to similar parts.

Figure 1 represents a section Lak:en through
the valve boxes and cylinders on the line X' 55
X', the cam-wheel being shown in elevation.
Iﬂg..Q represents an end elevation of a cylin-
der. Fig. 3 represents a transverse section
through a eylinder. Fig. 4 represents an end
elev mon of 3] lever for Opfzmtmg A %l:{d(, tmd 6o

Vers fm: O pu ELtlIl'iF the V‘LIVB-I‘O(] and Shde"l (:ud

Hach cylinder A has two steam-ports B and
B', each port opening into the cylinder at two
pomts dmnatrlmlly opposite, as shown at B* 65
B’ and B* B°. The valve-boxes C are pro-
vided with flanges for bolting to flanges on
the steam-ports of the cylmderg, and each is

arranged with two ports, so that by means of

valves D steam can be &dmlbted to either cyl- 7o
inder-port. A flange is also provided at one
end of each valve- box for connection to the
steam-pipe. . The bosses I, to which are se-
cured the vanes K, are L{wed to the shaft (&
and set so that the vanes in one cylinder are 75
at right angles to the vanes in the other cyl-
inder. The slide-boxes H._ are bolted to the
cylinders and contain the slides J when they
are withdrawn from the cylinders. The cov-
ers IL are bolted to the cylinders, and each is 8o
provided with an exhaust-port 1. and four
openings M, through which the exhaust-steam
passes from the cyhndw to the port L and
away through the pipe N. The two cylinders,

are bolted Lo_the bed-plate T and tied at the 83

top by means of a bolt U. * The shaft G is
carried in the bearings V. The cam-wheel
(), which may also be u.sL,d as a fly-wheel, is -
keved to shatft G andis provided with a ¢ groove

Z: 1n 1ts periphery, arranged in steps to olve 9o
the necessary movements to the valve “and
slides by operating the cam-rods P. The mo-
tion of the cam- rods is conveyed to the slides

by means of the connecting-links Y’ and Y”
and the levers (), which I{Jch on the pms ’W’ 05
carried by the brackets X, as shown in Fig.

This arrangement applies to the wor Lmu 01
three of the slides. In thecase of the fourth
slide the motion also has to be conveyed to the
valve. (Reference to Fig. 1 and Fig. 5 will 100
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show the arrangementadopted.) The motion

of the cam-wheel is, as before, conveyed to the
slides by means of the connecting-links Y and
Y2and thelever Q. The lever Q is secured to

a pin W, which passes through a boss on the

bracket X. On the other side of the boss the
lever Q) issecuredtothe pin W, and thislever,
by means of the link Y and rod R, operates
the valves D. _

"In Fig. 1 the complete arrangement for
working the slides and the valves is shown 1n
olevation. The lever and links for working
the slicles are omitted from the lower portion
of the drawing, the cam-rod P and the slice-
rod S being shown broken.

The working cycle is as follows: Consider
theaction in one cylinder. In Fig. 3 theslides
T are shown in position in the cylinder with
the vanes I slightly in advance, the valve D
being arranged to admit steam to the port B.
Steam enters the cylinder through the open-
ings B*and B’ occupying the spaces between
the slides J and vanes F. The pressure of the
steam acting on the vanes E causes them to
rotate. At a predetermined fraction of the
stroke the supply of steam to the port B1is cut
off by the valve D, which is operated, as al-
ready described, by the cam-wheel O, the

~ steam being used expansively for the re-
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mainder of the stroke. On the vanes F' pass-
ing the openings M the steam is free to es-

cape through these openings to the port L

and away to the exhaust-pipe N.  Continuing
to rotate, the vanes T passthe slide-openings
at right angles to the pair of slides which have
just been in operation. The first pair of slides
are now withdrawn into the slide-boxes H,
while the second pair of slides move into the
cylinder, the valve D being moved at the same
time by means of the combination of levers op-
erated by the cam-wheel, as previously de-
seribed. Steam is admitted to the port B’ and
passes into the eylinder through the openings
B* and B®. the same cycle of operations as
above described being repeated. An exactly
similar cvele is performed in the second cyl-
inder, the slides which work in the first cyl-
inder being connected to the slides in the sec-
ond cylinder by means of the rods S, so that
when the slides J move into the first cylinder
the slides at the other ends of the rods & are
withdrawn from the second cylinder into the
slide-boxes H. The pair of slides which work
in aplane at right anglesto the plane of the pair
just considered will occupy positions opposite
to those of the first pair. In other words, the
slides which work in the first cylinder will l1e
in the slide-boxes, while the slides at the other
ends of the rods S will be in position 1n the sec-
ond cylinder. From the above descriptionit
will be readily understood that if the slides in
the first eylinder are in the position shownin
Fig. 3 and steam is being admitted through
the openings. B* and B’ in the second cylinder
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Bf and B into the space between the vanes and
the slides. It will thus be seen that each vane
comes under the action of steam four timesin
each revolution and that the cycle of opera-
tions is the same in each cylinder.

When it is desired to make a compound en-
oine, instead of both cylinders exhausting
into a common pipe the exhaust from one cyl-
inder is led into the valve-box of the second
cvlinder, this cylinder being made of larger
capacity than the first, the steam passing from
the second cylinder into the condenser in the
usual manner.

It it is preferred, two or more small cylin-

ders may be used together as low-pressure

cylinders instead of one large cylinder of
equal capacity. |

In the event of very high-pressure steam
being used it will be readily understood that
a triple, quadruple, or any desired expansion
engine can be obtained by arranging the ca-
pacity of the various cylinders and exhausting

from one into the other, or the cylinders may.

be arranged in sets of varying capacity, the
high-pressure exhausting into the intermedi-
ate, the intermediate into the low, and thence
into the condenser in the usual manner.

Having now particularly described and as-

certained the nature of my said inventionand

in what manner the same is to be performed,
1 declare that what I claim 1s—

1. In a rotary steam-engine, the combina-
tion with the cylinder A, having the steam-
inlets B% B B', B’ and exhaust-ports M, M,
M, M, of the shaft G having keyed thereto
the hub E. with vanes F, diametrically op-
nosed, the slides J, J, J, J, means for mov-
ing said slides alternately in pairs mto and
out of the cylinder, and means for controlling,
cutting off and exhausting the steam substan-
tially as described.

9. In a rotary engine, the combination with
the steam-cylinder, of the power-shaft having
two diametrically - opposed vanes and four
steam inlet and exhaust ports, and means for
admitting and exhausting steam at each quar-
ter-revolution of the shaft.

3. In a rotary engine, the combination with
a main shaft having two sets of vanes arranged
respectively at right angles to each other, ot
two cylinders, each having four inlet and ex-
haust ports and having slides arranged and
adapted to enter and recede in pairs; a cam-
wheel, slide-valves and connections whereby,
while one eylinder is taking steam on one side
of its vanes, the other cylinder will be ex-
hausting on the corresponding side of 1ts
vanes, substantially as set forth.

4. In a rotary engine, the combination of
the main shaft, G, the two cylinders, A, A,
the vanes F mounted on said shaft, and the
slides J and slide-valves D, those of one cyl-
inder being connected to those of the other;
the cam-wheel O and the connecting rods and

6t steam will be admitted through the openings ! links, whereby the slides of one cylinder are
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being withdrawn while the corresponding In testimony whereof I have affixed my sigo-
sliﬁles of the other are beiiug in?erted., and | nature in presence of two witnesses. |
whereby the space on one side of the vanesof | TTYTR ST TTT LS
one cylinder 1s belng supplied with steam EDWARD SMITH HI(J(IINS_'
5 while the corresponding space in the other Witnesses: _
cylinder is exhausting, substantially as de- S. W. B. McGrEcoR,
S GEro. J. B. FrRaNkLIN.

scribed.
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