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—

To all whom it may concern » -
Be it known that I, ArBION VILE, of the
town and county of Southampton, England,
have invented anewand Improved Compound
Steam-Engine; and I do hereby declare that
the following is a full, clear, and exact descrip-
tion of the same, reference being had to the F
accompanying drawings, forming part of this

specification.

My invention relates to improvements in
compound engines of that kind in which the
piston of the high-pressure cylinder 18 made
b to act as the valve to open and close the ports
leading from the high-pressure to the low-
pressure cylinder or cylinders for controlling
the passage of the steam from the oneé to
‘the other. The steam, after it has acted on
the piston of the high-pressure cylinder, is
passed directly into the low-pressure cylinder
or cylinders without the intervention of any
slide-valve between the cylinders, and with- |

out exhausting ‘into jackets or receivers of |

any kind; and my invention consists more
particularly in exhausting in such an engine. |
~+ - directly from the ends of the high-pressure
- cylinder to the condenser or atmosplere, in |
order to avoid compression or back-pressure
- 1 the said cylinder. TFor this purpose I pro-
vide exhaust-valves in connection with ports |
leading from the ends of the cylinder, the
valves being connected together and worked
through a link-motion, or directly by eccen- |
trics or otherwise in engines which do not re- |
quire reversing. These valves are preferably
blank valves—that is to say, solid plates or
pistons, without any exhaustcavity or passage
i them. I also provide a similar arrange-
. ment of valves for the low-pressure cylinder..
; -~ Between the cylinders I provide reversin g-
o valves, which, as well as the ports they ¢on- |
trol, are arranged in a peculiar manner, and
80 as to leave no vacant spaces in which the |
steam can expand uselessly in passing from
the one cylinder to the other. Ilach consists
of a hollow cylinder closed at one end, and
fitting like a piston in a stationary cylinder
or cylindrical casing, made longer than the |

valve-cylinder, the steain, when the engine is |

going ahead, passing from the high-pressure
cylinder to the corresponding ends of thelow-
pressure cylinder over the ends of the valve.

When tlie engine is reversed by shifting the
valves the steam passes through the interior
of the valves, which then place the opposite
ends of the cylinders in communication. The
slide-valve which controls the admission of
steam to the high-pressure engine is an equi-

librium-valve.

In the drawing, Figure 1 is a vertical sec-

| tion of compound-engine cylinders and valves,

as described, the section being taken on a line
passing through the axis of reversing-valve
Ely asat 11, Fig. 2. Fig.2isahorizontal sec-
tion of the same, taken on a line, 2 2, Fig. 1.
Fig. 3 is a vertical section of the reversing-
valves on line 3 3, Fig. 2, looking toward the
cylinder A ; and Figs. 4 and 5 are horizontal

‘Sections of the reversing-valves and the ports

in connection therewith, taken on the lines 4
4 5 5, Fig. 1, respectively. Fig. 6 shows one
arrangement ot gear that may be used in con-
nection with the exhaust-valves of the low-
pressure cylinder, that for the same valves of
the high-pressure cylinder being similar. Fig.
7 18 a part-sectional elevation of compound
cylinders without reversing-valves.

A @ are the high-pressure cylinder and pis-
ton, and B b are the low-pressure cylinder and

| piston.  C is the steam-valve, controlling the

admission of steam through the ports ¢ to the
high-pressure cylinder. D D’ are the ports
leading from cylinder A tothereversing-valves
K EY and d d' d? d® are portsleading from the
latter to the cylinder B. I and I? are the ex-

baust-valves of both cylinders.

- The steam-valve C is an equilibrinm-valve,
being fitted to work between its seat and an
accurately-planed surface at its back on the
cover of the valve-chest, as shown, and it is
also a blank valve—that is to say, without any
exhaust cavity or passage in it. Its weight
and size are thusreduced to less than one-half
of the weight and size of the slide-valves com-
monly In use, and, having no exhaust-passage,
it can be linked up to any required degree of
expansion without causing compression, as the

exhaust takes place when the separate ex-

haust-valves I open. The piston a is of con-
siderable thickness, being preferably equal to
the length of its stroke, and therefore equal to
half the length of its cylinder A, and it acts
as a valve for controlling the admission of
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steam to eylinder B, The piston « is prefera-
bly of the same weight as the piston b, so that
the pistons are balanced.

The ports and reversing-valves connecting
cylinder A to cylinder B are arranged as fol-
lows: I'rom the upper end of eylinder A a port,
D, leads directly into the adjacent end of the
casing of the reversing.valve L, as shown in
Figs. 3 and 4, and from the lower end of cyl-
inder A another port, D’, leads similarly into

the casing of the other reversing-valve, I, as |

shown in Figs. 1 and 5. d d2% Figs. 1 and 4,
are ports leading from the npper ends of the
two reversing-valve casings into the upper end
of the cylinder B, where they meet in a single
orifice ; and d' &3, Figs. 1 and 3, are similar
ports eonnecting the lower ends of the two re-
versing-valve casings with the lower end of
cvlinder B. The valves E E! are of eylindni-
cal or other form in cross-section, and are fit-
ted steam-tight in corresponding cylinders or
chambers I2, constructed integral with the
cylinders A B, or made of a separate piece
joined thereto. These ehambers 152 are rather
longer than the valves L I, so as to leave a
passage for the steam past the ends of the
valves, which, when the engines are working
ahead, are in the position shown at I'ig. 3, the
valve IE being at the bottom, and valve E'at
the top, of its chamber. Iach valveis hollow
or tubular, and open at one end and closed at
the other, the valve E being open at bottom
and closed at top, aund the valve I closed at
bottom and open at top. At the side, and near
the closed end of each valve, there is a port,
e, which, when the position of the valves is re-
versed, coincides with the ecorresponding port
leading from the cylinder A, and the steam,
instead of passing the ends of the valves, then
passes through the hollow valves to the oppo-
site ends of the cylinder B. The valves E E!
are attached to rods passing through stuffing-
boxes in the covers of the chambers and con-
nected to rock-levers I3, IMig. 3, so that the
two valves are moved simultaneously 1in oppo-

site directions when the engine is reversed, |

these rock-levers being operated by hand, or
connected to the same shaft that gives move-
ment to the exhaust-valves, hercinatfter re-
ferred to.

F are the exhaust-valves, one for the high-
pressureend of each cylinder; and fare the ex-
haust-ports, entering the eylinder at the same
orificesasthesteam-portse. I?are the exhaust-
valves of the low-pressure cylinder. These
valves are blank valves—that is to say, with-
out any exhaust-cavity in them, the exhaust-
steam passing the end of the valve on its way
to the exhaust pipe.

The valves F and I are shown as being flat
plates; but they might be cylindrical pistons.
In either case they are fitted to work in cham-
bers of corresponding form against a suitable
seat, provided with a port leading to a re-
ceiver, to which the exhaust-pipe is attached,
as shown,

The chambers of the exhaust-valves of the

high-pressure eylinder and the inlet and out-
let ports thereof are designated by the letters
I\, 7, and f2, and the corresponding parts of
the low-pressure cylinder are denoted by the
letters T3, /3, and f*, as is shown in Fig. 1 of
drawing.

3y the use of blank exhaust-valves sepa-
rate from the steam-valveand from oneanother,
the friction of the exhaust-valves against their
seats is greatly reduced, thereby admitting of
a greater pressure of steam than is at present
practicable with the ordinary arrangement
of valves. These valves are attached to valve-
rods passing throngh stuffing-boxes, and are
preferably coupled in pairs by being attached
to cross-heads connected by rods, forming a
frame, G, as shown in Fig. 6, sliding in guides
g, connected to the frame, and operated by a
link-motion, H, connected to eccentrics on the
crank-shaft in the usual manner.

The links of both pairs of exhaust-valves are
also preferably connected to the same shatt as
the reversing-valves E, as above mentioned,
so that all these valves are shifted at once
when the motion of the engine is to be reversed.

The working of the engine is as follows:
The ports in the position shown, and the pis-
tons moving in the direction of the arrows,
steam isadinitted to the top sidesand exhausted
from the bottom sides of both pistons. The
steam having at first acted on the top side of
piston a only, when the latter arrived at the
middle of its stroke it uncovered the port 1)
and admitted the steam directly through that
port over the end of the valve E, and through
port d to the top side of piston s. On or be-
fore the closing of port D’ by the other side of
piston a, the exhaust-valves opened at the
lower ends of both cylinders. Similarly, on

| the return-stroke, when the piston « has been

raised by the steam acting on its lower face to
the same position, (the piston b being now at
the bottom of its cylinder,) thereby uncovering
the port D/, the steam passes directly under
the valve F', through port d!, to the lower side
of piston b. The steam admitted to cylinder
A thus acts as motive power in both ¢ylinders
in the same direction, there being no exhaust-
jackets, receivers, or spaces where steam can
expand uselessly.

When the valves E E! are reversed, as above
described, the steam passes from the top side
of piston a through port D, port ¢ of valve L,
down through the valve E itself, and through
port d® to the lower side of piston ), and on
thereturn-stroke from thelower side of piston @
throughthe port D/, throughthe port ¢/ of valve
El,up through the valve I&! itself, and through
port d? to the top side of piston b.

I'ig. 7 represents an engine that does not
require to be reversed, and the reversing-
valves are according omitted, the ports lead-
ing directly from the one cylinder to the other,
asshown. Thesteamandexhaustvalvesarethe
same as before, and the working of the engine
is the same, but in one direction only.

I do not claim as my invention the control-
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Iing the admission of steam to the loiv-pressure a blank equilibrinm-valve for controlling the

ﬁylinder by means of the high-pressure piston;
ut

What I claim ig-— |
1. Acompounden gine the high-pressure pis-

ton of which controls the admission of steam
to the low-pressure cylinder, i

Steam is exhausted from eitherend of the high- | gine
the condenser or | trolg

pressuare cylinder directly to
atmosphere on the closing by the high-press-
ure piston of the port connectin g the two cyl-
nders, in order to avoid compression in -the
high-pressure cylinder, substantially as herein
set forth,

2. The combination, with a, compound en-
gine in which the high-pressure cylinder con-
trols the steam to the low-pressure cylinder,
of Separate exhaust valves and ports for each
end of both cylinders, substantially as shown
and described.

. The combination, with a compound en-
gine in which the high-pressure cylinder con- |
trols the steam to the low-pressure cylinder, of |

—

admission of steam to the high-pressure cyl-
inder, substantially -

as set forth.
4, The combination, in a compound engine,

of blank exhaust-val ves, substantially asshown
l and described.

. The combination, with a compound ern-
In which the high-pressure cylinder con-
the steam to the low-pressure cylinder, of

two reversing-valves, as described, fitted in
corresponding cylinders or chambers commnu.
nicating with the
| said valves and ports being arranged to con-
| trol the passage for the steam
to the low

two cylinders by ports, the

pressure cylinder, as specified.
The above specification of my 1nvention

signed by me this 10th day of January, 1878,

ALBION VILE.

Witnesses:
WM. CLARK,
53 Chancery Lane, London.
T. W. KENNARD.
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