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To all whom it may cOncern:

Be it known that I, JOHN JARDINE, of Glas-
gow, Scotland, Empire of Great Britain, have
invented a new and useful ‘Tmprovement in
Rotary Engines, which improvement is fully
set forth in the following specification and ac-
companying drawings, in which latter—

Figure 1 is an elevation of my improved
rotary engine, from which the revolving end
plate containing the induction-ports has been
removed to fully exhibit the inner mechanism
of the engine. JTig.21is alongitudinal central
section of the whole engine in the line x x of
Tig. 1. Fig.3isa similar section in the line
y y of Tig. 1, the standard-frame being omit-
fed. Tig. 4 is a transverse section of a trun-
nion containing the steamways of the station-
ary piston. Fig.5 is a detail view of the end
plate containing the induction-ports and a
fransverse section along its face and through
the supporting-trunnion. :

The nature of my invention consists in cer-
tain constructions, combinations, and arrange-
ments of parts, hereinafter fully described and
specifically claimed, whereby a rotary engine
is produced which has a stationary piston,
which forms abutments for the steam, and a
revolving cylinder with swinging abutments,
and which engine combines many advantages
not found in other rotary engines, as will be
hereinafter seen.

In the drawings, A represents a supporting-
frame; B, an oval-shaped piston, having two
trunnions, b 0!, which are firmly secured in
the said frame. C is a revolving cylinder,
having removable end plates D B, which re-
volve around the trunnions b b and keep the
cylinder concentric with them. The trunnion
7\ has an induction-passage, F,and an eduction
or exhaust passage, G. The passage F com-
municates by means of openings J with a
chamber, F!, on the periphery of the trunnion
0%, which chamber communicates with a circu-
lar chamber, F2, in the end plate BE. The end
plate E has three equidistant ports, ¢, which
by turns communicate with two stationary
steam-passages, 0%, of the piston B, whence
the steam is conducted into the working
steam-chamber by means of ports b’. Below
the indunetion-passage F an exhaust-passage,
G, extends longitudinally through the trun-

nion b' and asuitable distance into the piston
B, and there branches off laterally into & num-
ber of exhaust-ports, g. The exhaust-ports ¢
are arranged on the off side of the . steam-
abutments bt of the piston B, while the receiv-
ing steam-ports 0° are on the abutting side.
The vertex of each abutmentis provided with
a packing-strip, 0%, of suitable material. The
ends of the piston B are provided with con-
centric packing-rings H, which are caused to
pack the joints either by steam or other means.
At three equidistant points the cylinder C
is provided with swinging abutments I, which
have cylindrically-formed end bearings ¢ fitted
to similar seatsin the metal of the cylinder,
and which swinging abutments thereby are
enabled to articulate and swing Dback and
forth in recesses I, which are provided in the
cylinder. The freeends of the swinging abut-
ments I are provided with downward-project-
ing heads 4 and packing-strips 4%, and their
abutting surfaces ¢* are concentric with their
falerums 4. The corresponding end surfaces 7
of the recesses I’ are of the same shape as the
abutting surfaces ¢, and the two surfaces are
very accurately fitted to each other, Three -
packing-strips, ¢, of suitable construction, are
inserted into the cylinder C, and at a right
angle or thereabout to the abutting surfaces
i, to prevent leakage of steam there and at
the fulerums 4, which latter are firmly kept in
their bearings by the lateral pressure of the
said packing-strips. To preventthe lifting of
the swinging abutments I by the steam they
are provided with pressure-springs J of suffi-
cient strength to resist such action. :
Operation: Steam is admitted into the pas-
sage F, which, by means of theports f, enters’
the concentric chamber F2 andkeeps it filled.
In Fig. 1 the portion N of the steam-chamber
is ready to receive steam, and its supplying-
passage b? is just opposite one of the revolv-
ing supply-ports e. The steam thereby enters
the portion N of the steam-chamber, and im-
pinges upon the abutment 1, which it forces

off toward the next exhaust-port g. Before it
arrives there the preceding valve I has passed
over the abutment b*and the steam-port b,
and one of the ports e begins to move over the
upper passage, 0%, and supplies steam between
the said npper abutment and the said valve,
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When the first-described abutment T arrives
at the upper exhaust, g, the second or pre-
ceding abutment is at the middle of its stroke,
and-the third valve becomes now active in the
same manner the first one has been, and the
described action of the abutments now is re-
peated over and over, turning the cylinder B
in the direction of the arrow X. By making
the ports e shorter or longer the engine will
work with more or less expansion.

It will be noticed that the supply - and ex-
- haust ports open in the swells or slopes of the
abutments, and not in the cylindrical surface
of the piston, the consequence of which is that
before the steam begins to exhaust, as from
portion XK of the steam-chamnber in Fig. 1, the
swinging abutment operated thereby "has
partly receded into its recess I/, and the press-
ure upon it has been considerably reduced, so
that the exhaust begins without the shock
generally experienced when steam is suddenly
discharged while operatin g a fully-exposed
abutment.

The cylinder may be provided in a proper
manner with a cog-wheel or pulley to drive
the line-shafting of a shop or other working
machinery. If power is applied. to the cylin-
der B, and the same is revolved in the direc-
tion of arrow Y in Fig. 1, the engine serves as

a rotary pump for lifting water. In this case
the action of the ports ¢ 4° and conmnectin g-
Dassages will be reversed. The water then
enters through the passage G and is discharged
from the passage F.

Having described my invention, what I
claim as new, and desire to secure by Letters
Patent, is—

1. In a rotary engine, a stationary piston
having two abutments, and supply and ex-
haust ports * 3% g on opposite sides of each
abutment, and exhaust and supply passages
F G £ in one of its trunnions, in combination
with a revolving cylinder having three swing-
ing abutments and a rotary steam cut-off with
three steam-ports, e, in range with the supply-
passages b* and ports 0°, substantially as here-
inbefore set forth.

2. In a rotary engine, the combination of
the piston B, having ports ° §* and passages
F T f, and the revolving steam-chamber,
having ports e, substantially as set forth.

Witness my hand, in the matter of my ap-
plication for a patent for a rotary engine, this
9th day of Janunary, A. D. 1878, )

JOHN JARDINE,

Witnesses:

THoS. Ross,
HENRY F. MELD.




