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To all whonv it may conceri:

Beitknown that I, CHARLES W. EDWARDS,

a subject of the King of Great Britain, resid-
ing at Washington, in the Distriet of Colum-
bia, have invented certain new and useful
Improvementsin Rotary Steam-Engines; and
I do declare the following to be a full, clear,
and exact description of the invention, such
as will enable others skilled in the art to
which it appertains tomakeand usethesame.

My invention relates to steam-engines of
the rotary impact type; and its object is fo
provide an engine which is simple and dura-
blein construction,which is efficient and pow-
erfulin operation, and which-may be quickly
reversed and run at various speeds.

With these and other objects in view the
invention consists of certain novel features

" of construction, combination, and arrange-
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ment of parts, as will be more fully described,
and particularly pointed outin the appended
claims.

In thedrawings, Figure 1isa vertical eross-
sectional view through my improved engine,
taken on the plane indicated by theline11
of Fig. 2. TFig. 2 is a vertieal central longi-
tudinal sectional view. Fig. 3is a detail sec-
tional view taken on the line 3 3 of Fig. 1.

Referring to the drawings, the numeral 1
denotesthe cylinder shell or casing,composed
of thetwosimilar half-sections2and 3,formed
with flanges 4, which are bolted together, as
shown at 5. The shaft 6 projects through
the casing and is journaled in bearings 7, se-
cured upon the brackets 8, formed on the sec-
tions 2 and 3. The double piston 9 is keyed
upon the shaft 6, as shown at 10, and has
formed upon its periphery the two sets of
blades 11 and 12, which are separated by the
central flange or rib 13. The blades 11 and
12 of the two sets project in opposite direc-
tions and form steam-pockets upon the pe-
riphery of said piston. The center flange 13
of the piston coacts with a circular recess 14,
formed between the two sections 2 and 3, and
separates the e¢ylinder shell or easing 1 into
the two chambers 15 and 16. A steam-pack-
ing 17 is interposed between the flange 13
and the sections 2 and 3 of the casing to ef-
fect a steam-tight connection between the
two e¢hambers 15 and 16. Upon each side of
said piston at the base of the blades 11 and

12 circular flanges or ribs 18 are formed,
which coact with similar-shaped grooves or
recesses 19, formed in the walls of the cas-
ing. A packing 20 in these recesses 19 in-
sures a steam-tight connection between the
piston and casing. Oil-passages 21, fed by
oil-cups 22, communicate with these grooves
and the recess 14 to supply the proper lubri-
cation for these parts. For each set of blades
there is a steam-inlet 23 formed in the casing
and provided with a cut-off valve 24. This
inlet communicates with the steam-passage
95, which extends around the periphery of
the piston within the casing and gradually
diminishes in size to the point where it com-
municates with the exhaust or outlet passage
26, located in the casing adjacent to the inlet-
passage 23. It will be seen by decreasing
the steam space or passage from the inlet to
the outlet that the lessening of the energy
of the steam as it passes around the passage
will be compensated for.

The steam-passage 25 in advance of the ex-
haust-passage 26 is adapted to be closed or
varied in size by the pressure-block 27, slid-
able in an enlargement 28 of the casing 1.
This pressure-block is adjustable toward and
from the piston to vary the size of the steam-
space 25, and hence the pressure, by means
of a serew-rod 29, which is swiveled, asshown
at 30, to said block and provided with a hand-
wheel 31 upon its outer end. Thisscerew-rod
operates in a threaded opening in the cap or
cover 32 of the enlargement 28 and‘is formed
with a flange or shoulder 33, adapted tolimit
the inward movement of the bloeck 27 and
prevent the same from moving into the path
of the blades of the piston. The block 27 is
provided with steam-packing 34 to effect a
steam-tight connection with the enlargement
28, In order to prevent any end thrust of
the shaft, I secure upon each end of thesame
adjacent to the Dearings 7 the collars 35.

1t is of course understood thatan inlet-pas-
sage, an exhaust - passage, and a pressure-
block are provided for each set of blades, and
when steam is admitted to one side of the en-
gine to drive the shaft forward steam is cub
off from the other side and is not admitted
into the same until it is desired to reverse
the movement of the shaft.

In the operation of the engine one of the
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valves 24 is operated to admitsteam through
the inlet 23 into the steam-passage 25, which
directs the same against the blades 11 or 12,
as the case may be, and into the steam-pock-
ets formed thereby. Owing to the pressure
and the slight expansion of the steam, the
pistons and shaft will rotate. The steam as
it passes around the passage 25 will gradually
inerease in pressure, owing to the decrease
in the size of said passage. When it is de-
sired to vary the speed of rotation of the pis-
tons, the hand-wheel 31 is operated to move
the pressure-block and vary the size of the
steam - passage 25, and thereby confine or
check the escape of the steam to a greater or
less degree. When it is desired to reverse
the engine, the steam is cut off from one pis-
ton and admitted to the other.

While I have illustrated in the drawings a
reversible or double engine, it will be under-
stood that, if desired, I may build the same
single and non-reversible. Anyform of gov-
ernor that is found to be best adapted to the
engine may be used upon the same and will
be driven from the shaft.

From the foregoing discription, taken in
connection with the accompanying drawings,
the construction and operation of the inven-
tion will be readily understood without re-
quiring a more extended explanation.

Various changes in the form, proportion,
and the minor details of coustruction may be
resorted to without departing from the prin-
ciple or sacrificing any of the advantages of
this invention. i

Having thus described my invention, what
Iclaim as new, and desire to secure by Letters
Patent, is— '

1. In a rotary steam-engine, the combina-
tion with a rotary pocketed piston, of a eas-
ing, an exhaust-passage in said casing, an in-
let-passage in said casing, a steam-passage
connecting said inlet and exhaust passages,
and means independent of the exhaust-pas-
sage and proximate thereto for varying the
size of said connecting-passage, snbstantially
as described.

2. In a rotary steam-engine, the combina-

738,016

tion with a rotary piston, of a casing formed
with an inlet-passage, an exhaust-passage, a
steam-passage connecting the inlet and ex-
haust passages, and an enlargement or cham-
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ber communicating with said steam-passage

at a point proximate to the exhaust-passage,
and an adjustable pressure-block in said en-
largement or chamber adapted to vary the ef-
fectivearea of said connecting steam-passage,
substantially as described.
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3. In a rotary steam-engine, the combina- ,

tion with a rotary piston, of a casing formed
with an inlet-passage, an exhaust-passage, a
steam-passage connecting the inlet and ex-
haust passages, and an enlargement or cham-
ber communicating with said steam-passage
at a point proximate to the exhaust-passage,
an adjustable pressure-block in said enlarge-
ment or chamber adapted to vary the effect-
ive area of said connecting steam-passage,
and means for adjusting said pressure-block,
substantially as described.

4, In a rotary steam engine, the combina-
tion with a rotary pocketed piston, of a éas-
ing formed with a chambered enlargement,
an inlet to said casing, an exhaust for said
casing, a communicating passage Dbetween
said inlet and exhaust, a sliding pressure-
block in said chambered enlargement of cas-
ing, and an operating screw-rod swiveled to
said block, substantially as described. _

5. In a rotary steam-engine, the combina-
tion with a rotary piston, of a casing formed
with a chambered enlargement and provided
with inlet and exhaust passages, a steam-pas-
sage connecting said inlet and exhaust, a slid-
ing pressure-block in said chambered enlarge-
ment of casing adapted to vary the size of
said connecting-passage, and means for lim-
iting the movement of said pressure-block in
sald passage, substantially as described.

In testimony whereof I have hereunto set
my hand in presence of two subseribing wit-

nesses.
- C. W. EDWARDS.
Witnesses: -
HeNrY G. CowL,
H. B. WILLSON.
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