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To ail whom it may concern :

Be it known that we, CHARLES ALGERNON
P ArsoNs, RIciARD CLERE PARsoNs,and JOHN
Hawrnory KITSON, citizens of England, all
residing at Leeds, in the county of York, Eng-
land, have invented an Improved Construec-
tion of Four-Cylinder Rotary Engine suitable
for high speed, (for which we have obtained a
patent in Great Britain, No. 4,797, dated Oc-
tober 9, 1882,) of which the following is a
specification.

This invention consists in an improved con-
struction of that kind of four-cylinder rotary
engine which works in the manner illustrated
by the diagrams, Figures 1, 2, 3, 4, and 5, of the.
accompanying drawings. There are four sin-
gle-acting eylinders, a pair, ¢’ «%, opposite to
and in line with one another, and a pair, ¢*a?,
also opposite to and in line with one another,
but situated at right angles to the pair o'
and at one side of them, so that the two sets
of piston-rods and parts connected therewith
are clear of one another. These four cylin-
ders are all fixed on aframing free to revolve
on trunnions b. The pistons of « ¢’ are rig-
idly connected together, their connection hzw
mo at its middle an eye taking on to a crank,
¢, and in like manner the plstons of & a* are
connected to a crank, ¢*, These cranks are
opposite to one 'mothel on ashaft. d, free to re-
volve in bearings eccentric to the trunnions b,
theeccentricity belno equal tothe crank-throw.
The pistons being caused to reciprocate by
steam or other ﬁuid pressure acting at the
outer ends of the cylinders in succession, the
framing carrying the four cylinders is caused
to revolve round the axis of the trunnions b,
and the cranks are caused to revolve with
twice the angular speed of the cylinders.

Tigs.1,2, 3, and 4show diagrammatically four
suceesswe posmons ofthe partsastheyrevolve,
and Fig. b shows diagrammatically one of these
ph%es corresponding with Fig. 2, from which
it will be seen that the anouhr deparbure of
one of the cylinders—such as ¢*—from a fixed
point, m—that is to say, the angle m b a? is

ing angular departureof the crank ¢ from the
point &. It is to be understood that in what
has-preceded it is intended merely to explain
the kind of engine to which this invention ap-

known, no general claim is made to if, butonly
to the p‘u*tleulfu features in its COHStI‘U(th]l,
which will now be described. Referring to the
otker figures of the drawings, Fig. 6 is a lou-
gitudinal section. T'ig. 7 is.-a plan with the
cover of the casing removed to show the parts
of the engine below. Fig. 8 is a transverse
section ou z 2, Fig. 7. Tig. 9 is a part eleva-
tion and part section of a -connected pair of
pistons. Fig. 10 is a lengitudinal, and Fig.
11 a transverse, section to an enlarged scale of
part of the right-hand trunnion, showing de-
tails of the stemm -passage joinf.

A’ A% Fig. 6, are a pair of the cyhndels
and A® is the mouth of one of the other pair.
All the cylinders are cast in one piece with
the barrel or framing 15, which has projecting
ab each end a hollow boss, ¢, fitted to revolve
on the trunnions B’ B? which project inward-
ly from the casing I, having flanges bolted
thereto. The two pistons a ¢, Fig. 9, have
frames projecting from them, which meet in
the middle between them,.forming an eye, ¢,
to embrace one of the cranks ¢’ (" on the shaft
D, the two pistons being secured together by
a pair of bolts passing lengthwise through the
frames, one on each side “of the eye ¢. The
right- hand end of the barrel I has cast in it
two passages, ¢’ ¢’, which extend radially from
an annular ca‘vity, ¢', Fig. 10, at the trunnion,
and have mouths opening outward, near the
periphery of the barrel, into the cavity ¢, with-
in a slide-case, G, that is bolted onto the end
of the barrel. From the cavity g four ports
and passages, 1’ h* 1° I, lead, one to the end
of each of the four cylinders. On the face of
the barrel in which the ports and passages
are formed, and Dbetween that face and the
slide-case G, is the circular slide H, which has
a spring packing-ring, »°, near its periphery,
bearing against the mterlm surface of G. The
slide I has a hollow projecting neck, h%, which
is embraced by an eccentrie .strap, K, Tinked
to a stationary pin, k, carried in a bracket
projecting inward from an internal partition,
J, of the casing I'.  To the eccentric strap K
is linked a screw-spindle, %, which passes
through a stuffing-box in the side of the casing
I*, and can be turned by an external wheel or
handle, 2*. By means of this serew the slide
H, while it is free to revolve within the strap

plies. As this is a type of engine already

K, can be made to take a central position, or
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can be moved to the one hand or the other, | vention and the best means we know of carry-

according as the engine is to be driven in the
one direction or the other, with more or less
cut-off. The steam or fluid under pressure for
working the engine, supplied by the passage
L to a cavity in the trunnion B’, passes thence
by slits 7 and through packing-rings, as shown
in Figs. 10 and 11, to the annular cavity ¢* in
the barrel. From ¢'it passes by the conduits
¢ ¢ to the space g, surrounding the slide H,
and as the four ports »' »* #* #* become suc-
cessively uncovered by the exterior periphery
of the slide IL it passes to the four cylinders
in succession. The exhaust from the eylin-
ders issues by the same four ports as they are
suceessively uncovered by the interior periph-
ery of the slide, and passes through the hol-
low of the slide-boss 2° into the interior of the
casing. On issuing from 7° the exhaust is de-
flected outward by a disk, ¢, attached to and
revolving with the barrel E, this disk arrest-
ing particles of water and oil and throwing
them outward into the cavity of the casing F.
The packing-rings shown in Figs. 10 and 11,
through which the working-fluid passes from
L to ¢*, overlap each other and are pressed to
right and left by the pressure of the fluid in the
middle, so that the outer edges of the rings,
where they bear against the shounlders of ¢/, do
not permit leakage of fluid past them.

For the purpose of lubricating the working
parts, there is an oil-pump, M, and an adjoin-
ing piston-slide, m, which acts as the supply
and discharge valves of the pump, both Mand
m being worked by eccentrics on the trunnion
B® of the revolving barrel X. The pump
draws oil from the oil-well m' from under a
filter-sereen, %, and it forces the oil by the
pipes N and branches n 2’ to the two bear-
ings of the shaft D, supplying cavities sur-
rounding the shaft just within the stuffing-
boxes through which theshaft passes. Along
the shaft chases are cut, and oblique holes #*
%’ are drilled, by which the oil passes to the
cranks ¢’ C%, as shown in Fig. 6. There are
also passages from the shaft-bearings to the
trunnion-bearings. The oil issuing from the
bearings and water of condensation collect on
the partition f of the casing and flow down
into the oil-well, whence the oil-pump takes
its supply. ~ The water, owing to its greater
specific gravity, becomes to a great extent
separated from the oil flowing down to the
compartment I below the oil-well. From I
it is caused, by excess of column in the oil-
well, to ascend the passage p, and it overflows
into the compartment ), whence it can be
drawn off from time to time by opening a cock,
q. As the ascending passage popens from the
bottom of P, only the heaviest partof the lig-
uid escapes by it.

‘When fresh lubricant is required, it issup-
plied by a grease-cock, R. There are lateral

. holes provided with removable covers S and

T, for giving access for cleaning to the filter
m?* and to the bottom of T.
Having thus desefibed the nature of ourin-

ing it into practical operation, we claim—

1. In four-cylinder engines of the kind de-
scribed, the barrel E, having cast in one piece
with it the four cylinders, having at its ends
trunnions B’ B? one of the trunnions made
with an annular cavity, ¢', and having in its
one end passages ¢’ ¢ from the annular cavity 75
e, and ports i’ kI h* to the four cylinders,
having also bolted on its said end the circular

70.

slide-case @&, open in the middle, as deseribed.

2. In four-cylinder engines of the kind de-
seribed, in combination with the end of the 8o
barrel X, having passages ¢* ¢ and ports ' I*
1Y, and having the slide-case G bolted there-
on, the circular slide H, having a hollow boss
fitted to revolve within the eccentricstrap K,
and the fulerum-pin % and screw-spindle ¥,
whereby the position of the strap is held and
adjusted, as and for the purpose set forth.

3. In four-eylinder engines of the kind de-
seribed, in combination with the end of the bar-
rel B and its passages ¢’ and ¢*, and trunnion B’
and annular cavity ¢', the cavity I. and slits
7in the stationary trunnion B, and the pack-
ing-rings with passages through them, as de-
scribed. ‘ ‘

4. In four-cylinder engines of the kind de-
scribed, the combination of a pair of the pis-
tons, as ¢ a* and their projecting frames bolt-
ed together and forming at their joining the
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eye ¢ for the erank, as described.

5. In four-cylinder engines of the kind de- 100
scribed, the combination of the trunnion I3
the cccentries thereon, the oil-pump M, its
piston-valves m, the oil-well m” and filter m*
and the oil-pipes N, %, and »’.

6. In four-cylinder engines of the kind de-
seribed, the combination of the oil-well w/, the
compartments P and Q at the bottom of the
casing F, and the overflow-passage p.

In testimony whereof we have signed our
names to this specification, in the presence of 110
the subseribing witnesses, the 15t¢h and 29th -~ -
days of May, A. D. 1884.

CHARLES ALGERNON PARSONS.
RICHARD CLERE PARSONS.
JOUN HAWTHORN KITSOXN. -

Witnesses to the signature of Charles Al-
gernon Parsons:
Ropr. SPENCE WATSON,
Solicitor, Newcastle upon Tyne.
Frep. W. DENELY,
Notary Public, Neweastle upon Tyne.
Witnesses to thesignature of Richard Clere
Parsons: , .
Traoxas HENRY WOOD,
Cashier, Airedale Foundry.
HiNxry OWEN,
Olerk, Airedale Foundry, Leeds.
Witnesses to thesignature of John Hawthorn
IKitson:
I P. RuAy, _
Engineer, Airedale Foundry, Leeds.
HieNrRY OWEN,
Clerk, Airedale Foundry, Leeds, -
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