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To all whom it may concern :

Be it known that I, JAMES MOORHOUSE, of
Manchester, in the county of Lancaster, Eng-
land, have invented certain new and useful
Improvements in Rotary Engines; and I do
hereby declare that the following is a full,
clear, and exact description thereof, reference
being had to the accompanying drawing, mak-
ing part of this specification, in which—

Figure 1 is a longitudinal section of a ro-
tary engine constructed according to my in-
vention. Fig. 2 is a transverse section of the
same.. Fig.3 is a longitudinal section of a
larger rotary engine drawn upon a smaller
scale. .

My invention relates to certain mew and
usefal improvements in rotary engines driven
by steam, compressed air, or other elastic
fluid, by which .the expansive force of the
elastic driving-fluid is more completely util-
ized without working the engine at too high
a velocity thanin rotary engines as heretofore
constructed. :

My invention consists of a eylinder, of iron
or other suitable material, built up in sections
and held together by longitudinal bolts, each
section composing a separate compartment,
the number of compartments varying aceord-
ing to the pressure of the steam to be used
and the amount of expansion required.

Through the center of the cylinder passes a
- revolving driving-shaft working in stuffing-
boxes in ends bolted to the cylinder, the shaft
being connected by toothed wheels, friction-
gear, pulleys, or other ordinary means to the
machinery which is to be driven.

Upon the shaft inside the cylinder are fit-
ted a series of turbine wheels, each having at
or near its ¢ircumference a sufficient number
of vanes, chambers, or buckets resembling
those ordinarily used in turbines driven in the
usnal way by water. These turbine wheels
are as many in number as the compartments
into which the cylinder is divided, and each
compartment, with its contained turbine
wheel, is separated from the adjoining com-
partiments by means of a dividing-plate or
diaphragm formed upon each separate section
of the cylinder, or fitted upon the driving-
shaft and held between the said sections when
the cylinder is put together. The position of

the dividing-plates is preferably such thateach
succeeding compartment is of greater eapacity
than the one preceding it.

The elastic driving-fluid is admitted at or
near one end of the cylinder into the smallest
compartment, and is discharged, at or near the
other end of the eylinder, into the open air; or,
if steam isused, it may bedischarged into a con-
denser connected with anair-pump operated by
theengineitselfin the usual way. Inits passage
through the cylinder the elastic driving-fluid"
passes through each compartment in sucees-
sion, and actuates, in the manner hereinafter
described, the tarbine wheel contained in each
such compartment, thus causing the revolu-
tion of the driving-shaft.

Openings are made in the dividing-plates
which separate each compartment from the
adjoining ones, and the area of these openings
is proportioned to the pressure of the steam
or other driving-fluid, and to the number of
compartments ard of tarbine wheels, and to the
extent to which it is desired that the driving-
fluid should be expanded before being finally
discharged from the engine. By this means
the driving fluid, admitted at its highest
pressure into thesmallest eompartment, passes
into the second ecompartment through open-
ings of such area that it expands to a calcu-
lated extent. The same process is repeated
in its passage from the second to the third
compartment, and so on through all the cowm-
partments until from the last it is discharged,
a8 already described.

The openings in the dividing-plates between
the several compartments are arranged so that
the driving-fluid, in its passage through them,
operates upon the vanes or buckets upon the
turbine wheel in the compartment into which
it is passing, and the turbine wheel is thus
driven with a force proportioned to the differ-
ence in pressure of the driving-fluid in thetwo
compartments.

By the novel arrangement described the
difference of pressure between each two ad-
Jjoining compartments is comparatively small,
and it is thus possible to actuate the turbine
wheels and the driving-shaft at a moderate
speed, which is impracticable where high-
pressure steam is used to drive a single tur-
bine wheel.
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In the drawing, in Figs. 1 and 2, a is the
cylinder, built up in sections b 4! #? 1®, pro-
vided with ends d d’, and held together by
the longitudinal bolts e. The central driving-
shaft f passes through stuffing - boxes g ¢/,
and has keyed upon it turbine wheels ¢4 ¢ ¢,
each of which revolves in one of the compart-

_ments into which the cylinder is divided, as
shown. The steam is admitted through the
inlet-pipe h, and is discharged through the
pipe K. The turbine wheels are shown firmly
held together upon the shaft / by the spring
and nuts m. ‘Openings of area, properly pro-
portioned as above described, are wmadein the
dividing-plate between each compartment at
7 n n %, through which the driving-fluid passes,
as shown by the arrows, and its passage actu-
ates the vanes or buckets at the cireumference
of the turbine wheels ¢ ¢ ¢ i.

Where a low initial pressure of the elastic
driving-fluid is used, and the cylinder is di-
vided into only a small number of compart-
ments, the latter may be made of equal size,
the gradual expansion and reduction in press’
ure being effected entirely by the increasing
area of the openings # # n n.

"~ Fig. 3 represents a steam-engine in which
the cylinder is divided into twenty-four com-
partments. « is the cylinder, built?up in see-
tions b b b b b b, &e. The shaft f has keyed

upon it the turbine wheels ¢ ¢ ¢ ¢ 4, fitting and

 Tevolving in compartments of gradually-in-

creasing capacity, separatedby dividing-plates
having openingsof properly-proportioned area,
through which the steam passes, actuating
the turbine wheels ¢ 7 ¢ ¢ ¢, &c., in its passage.
If steam of ninety-six pounds per square inch
is admitted through the inlet-pipe & the open-
ings in the first dividing-plate are of such area
that its pressure is reduced to ninety-two
pounds in the second compartment; and in
its passage it drives the first turbine wheel
with an effective pressure of four pounds per
square inch only. In the same way it passes
through all the other compartments in suc-
cession,its pressure being reduced four pounds
per square inch in each, but its volume being
increased proportionally by expansion. In the
twenty - fourth compartment there will there
fore be a pressure of four pounds to thesquare
inch only; and the steam may then be dis-
charged into the open air, or it passes into
another compartment (actnating a turbine
wheel in its passage) through openings of area

sufficient to retain a pressure of two pounds
per square inch, and may then be discharged
(actuating alast turbine wheel) into the open
air or a condenser.

In the last two compartments, where the
effective pressure is only two pounds per
square inch, and the velocity of the turbine
wheels should be less in the proper propor-
tion, the latter are shown of less diameter;
and they are shown actuated by the steam
from the outside instead of the inside.

The openings may be cast in the dividing-
plates, or they may be bored ; but instead of
the arrangement shown the steam may be
made to pass from each compartment to the
next through a passage or pipe regulated by
a cock or valve, so that the pressure in each
compartment may be more accurately fixed.

The driving - shaft has keys fitted into it
where the centers of the turbine wheels fit
upon it; and the latter have corresponding
keyways cut in them, so that they can be
slipped upon the shaft one after another, and
kept firmly in their position by thespringand
nuts, as described and shown. Various forms
of turbine wheels may be used, and the steamn
may be made to pass from the outside of one
to the inside of the next, and from the ingide
of the latter to the outside of the succeeding
one, and so on.

Having now described my invention, what
I claim 'as pew, and desire to secure by Let-
ters Patent, is—

1. In combination with a rotary engine, the
dividing-plates between the compartments
provided with openings forming communica-
tions, respectively, of varying area between
said compartments, the turbine wheels in such
compartments, and a driving-shaft, substan-
tially as and for the purpose set forth.

2. Incombination with a rotary engine, the
cylinder @, composed of separate sections b,
ends g ¢’, held together by bolts ¢, and form-
ing separate compartments, the turbine-wheels
i, driving-shaft f, and openings » through the
dividing - plates between the compartments,
substantially as set forth.

In testimony whereof T have signed my
name to this specification in the presence of
two subscribing witnesses,

JAMES MOORHOUSE.

Witnesses:

JoHN BoON,
ALEXANDER KARG.




