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Spemﬁmtmn formmn pfm:t of Lettew Patent No. 199 961, dated Febrmzty b, 1878 apphmtmn ﬁled |
January 29 1877’

To all whom it may concern: ' l

Be it known that I, JAMES G. OOOPER of
the city of Brooklyn, in the county of Kin o8
and State of New York, have invented new
and - useful Improvements in Steam-Engines,
which improvements are fully set forth in the |
following specification, reference being had to
the accompanying drawings.

This invention more especially relates to .
steam-engines in which an annular valve sur-
101111(1111& the ends of the engine-cylinder, and
ananged between the latter and an outer
steam case or jacket,is used to control the
motion of the engm&pmton -
~ The invention consists in certain novel con-

structions and combinations of parts, whereby
the cylinder-covers are made to partly form
the valve-seat, also fo provide for a iree pas- |
sage of the exhaust-steam thr ough them, and,
in eonnectlon with the ends of the cylinder, to
form inlet and outlet ports, likewise whereby
- the annular valve has combmed with 1t pis-
tons moving in the same line or course to aid

in the movement of the valve.

- Referring to the accompanying drawings,
Figure 1 represents a side elevation of a sta- |

tionary engine designed to rotate mainly in
one and the same direction, and having my
invention applied. Fig. 2 is a top view or
plan of the same. Fig. 3 18 a longitudinal

~ vertical section upon a larger scale of an en-
gine, in part, having my mvent,lon applied in
connection with a revermble valve-gear and
link motion applicable to locomotive and other
reversible engines. Fig. 4 is a horizontal see-.
tion of the same, and I I‘w D a transverse sec-
tion thereof. . Flﬂ 61s a Vertmal longitudinal
section upon an enhrged scale of one end of
the cylinder with the main valve applied there-
to. Fig. T7is a transverse section of one of |
~ the cylmder ‘heads, with attached inner ring |
constructed to form a portion of the vwlve-
seat, and Fig. 8 a view of said valve- rmg de-
‘tached from the cylinder-head. Kig. 91s an
‘inside face view of the cylinder- head with 1ts |
attached inner valve-ring. Tig. 10 1s a longi-
-tudinal section of a por tion of the valve with

“the engine-cylinder and its head In connec- j

tion with a valve-gear applicable to stationary
~engines. Iig. 11 represents a top ﬂew of a

cam used in such valve-gear. o |

R/, around the Workmg cylinder B/.

A IFigs. 1, 2, 1s the frame of the engine,
c*mrrymo at 1ts one end the engine-cylinder B,
and at its opposite end the bearings C of the
engine-shatt D. 1 Is the cross-head of the
engine, secured to the piston-rod T, and ar-
ranged to shde in guides K/ 14/ on the engine-
ir&me and. connected by a rod, H, with the
crank G on the main shaft.

I is a rock-shaft, having its bemmgs in the
main frame a l1ttle in advance of the forward
end of the engine-cylinder. Said rock-shaft
has attached o it, on opposite sides of the
axial line of the piston-rod, two upwardly-pro-
Jjecting arms, I’ 1”7, which are connected by
rods K with the slide or main: valve of the en-
gine. One of said armsis also connected with
the eccentric or ¢cam rod L of the valve-gear,
which rod is operated by means of a cam or
eccentric, M, mounted upon the main shaft D,
to control the motion of the main valve.

- N N are the two cylinder-heads, which are

of a similar general construction, but the for-

ward one of which has three stuffing-boxes—
viz., one for the piston-rod of the engine and
two for the rods K—which work the main valve
and two pistons on the rear end of the main
valve working in small auxiliary cylinders O
O, which pistons serve to assist the movement
of the main valve or valves I D.

Q is the piston of theengine. The main cyl-
inder B of the engine 1s constructed with an
interior or WOI‘klllﬂ cylinder, B/, within which
the piston Q kas Around said working-
cylinder B’ is an exterior cylinder, R, lezwmff
a space between them to form a steam- Jacket,
This
steam jacket projects beyond both ends of the
working-cylinder, and the cylinder-flanges, to
which the heads N N are bolted, are formed
on the jacket, and are of like (11&111 eter with
said heads. Said jacket 1s connected with the
working-cylinder B’ by means of radial ribs or
strips B’ /., which extend longitudinally for a

certain or 11n11ted distance within the cylinder
B, toward opposite ends of the latter.

'Each end of the jacket and the outer or op-
posite ends of the cylinder B’ are both turned
smooth and cylindrical from the faces of the
flanges S S of the jacket to the endsof the ribs
B, In each of the annularspaces thus produced
at theends of the cylmdel B/, bew eenthe latter |




| open the ports.. By empl@ym@ separate. larger = TR
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tha,n the boxe ---of 'the eylmder B’ thh Te- :  '-:

g prefelred to employ steam plStOllS o’ 0’ for the
purpose, and simply to use the cam to lock
and unlock the valve, and thereby to control

duced portion and inner surface of the rin
opposite the end of the eylmder B’ is made
tapering or conical. The engine - piston Q
works, when at the end of its stroke, close up
to Such inwardly-protruding portlon of the
ring. Hither end of the cylinder B’ is also of
a tapering or conical form, but in reverse di-
rection to the conical Surf“l,ce of the ring V,
thereby leaving an annular tapering Spa(,e |
d, between the ring V and the end of the
cylmder B’. Said ring V is provided with
landings or prcgecﬁmm ¢ on or around it.

- These landings meet the conical faces of the
end of the cylmder B’ and of the head N,

but leave an annular space between s‘ud
ring and the head of the end of the cylinder.

The space between the ring and the head of
the cylinder is made cons:mdembly larger than
that between the ring and the end of the ¢yl-

inder. The latter of these spaces forms the
induction-port g, and the former of them an
exhaust-port, h, to and from the ecylinder.
The area of SEle spaces ¢ and &, being dis-
tributed over or around the mnner end Of the
cylinder, admits of said spaces being of very
restricted dimensions relatively to the length
of the eylinder, to obtain a quick or free in-
let and escape for the steam during a rapid
motion of the engine, and but a very limited

stroke of the V&IVE', P i is necessary to elose and

the motion of the valve These plstons o' o'
are connected Dby rods s (see Fig. 4) with the
back head of the valve P, m1d work in cyl-
inders O O at the rear end of the engine-cyl-

inder, and are controlled by passages ¢ con-
neetmg the annular seat of the valve P with

the cylinders O O.  Apart froin this combina-
tion of the auxiliary pistons o’ o and their
cylinders O O in direct line and in combina-
tion with the annular valve P and the cham-
ber or space in which said valve works, no
claim is made in this application to the valve-
gear, which latter may be variously changed.
[11 further explanation of the aumhary Pis-
tons o o' and their cylinders O O, it may be
observed that the area of the rear head of the
valve P is such as to insure the movement of

‘the valve backward by the pressure brought

to bear on the opposite end of the valve when

| the cam M is adjusted to admit of such move-

ment. The forward motion of the valve P is
obtained by means of the pistons o’ o/, the area
of which is sufficient to insure an excess of
pressure on the vaive to move it in a reverse
direction so soon . as the cam M permits of
such movement.

To obtain a cut-off action to the valve P,
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~the cama M may be arranged to slide on the
main shaft, and be adjusted either by hand or
by the engine-governor, and be suitably con-
structed to vary the period of its releasing
action of the valve. |
- I claim—
- 1. The combination, with the double-headed
annular valve, the annular steam chestor jacket
In which said valve works, and the engine-cyl-
Inder, of the cylinder-covers, constructed to
~partly form the valve-seat, substantially as
specified. -
- 2. The combination, with the cylinder-heads
N and the cylinder B’, of the rings V on the
- Inner faces of the cylinder-heads, constructed

to leave an exhaust-passage between them.

- and the outer portions of said heads, and to
~ form tapering ports ¢ » at the ends of the cyl-
inder, essentially as described. o

0. The combination of the cylinder B, the
Jacket R/, the cylinder-heads N, the rings V,
constructed to leave an exhaust-passage be-
tween them and the outer portions of said
heads, also to form tapering ports ¢ » at the
ends of the cylinder, and the double-headed
annular valve P, substantially as specified.
4. The combination of the pistons o’ o’ and
their cylinders O O with the double-headed

annular valve P, the cylinder B/, its heads N,

and the ports g %, essentially as described. -
In witness whereof I hereunto set my hand
this 25th day of January, 1877.

JAMES (. COOPER.
| In preSence 0 -

" "B.R. WELLS,
R. BOCKLEY.
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