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To all whom it may concern:

Be it known that I, FRED W. BRUCE, a citi-
zen of the United States, residing at Mayport,
in the county of Duval and State of Florida,
have invented certain new and useful Im-
provements in Rotary Valves for Engines; and
I'do hereby declare the following to be a full,
clear, and exact deseription of the invention,
such as will enable others skilled in the art
to which it appertains to make and use the
same.

My invention relates to rotary valves for
engines adapted to be propelled by steam,
compressed air, naphtha, or other gaseous ma-
terial, and it is equally applicable tosingle or
multiple cylinder engines or to engines run-
ning at a slow or a high speed and perform-
ing any kind of work; and it is specially in-
tended to include certain improvements in
the valves described in my patent No. 470,978,
dated March 15, 1892. ‘

Reference is had to the accompanying draw-
ings, wherein the same parts are indicated by
the same lefters. Figure 1 represents a sec-
tion of an engine having four eylinders closed
at one end only and opening at the other into
theexhaust. Thissection is madeby theplane
@ x, in Fig. 2. Fig. 2 represents a section of
the device shown in Fig. 1 made by the line
Y ¥, looking down. - Fig. 3 represents a sec-
tion of the device shown in Fig. 1, made by
the plane z z, looking down. Fig. 4 repre-
sents a view of the lower side of a rotating
valve adapted to cut off at half stroke.

The cylinders ‘A’, A% A% and Afhave their
outer ends only closed and open at their in-
ner ends to a common exhaust pipe E/. The
four cylinders have a common steam chest
B, connected to the boiler by the steam-pipe
B’. Within the steam chest B the rotary
valve C is keyed on a prolongation D? of the
main shaft D.

Kach piston F has rigidly connected thereto
the piston-rod f, the inner end of which ter-
minates in a flat guide f” which together with
the opposite guide, the sleeves 12 and bolts 3
constitute a yoke in which the brasses D3 of
the crank pin D’ slide freely. The various
piston rods f are bent, as shown in Fig. 1, so
that each pair may have its own collar D3
around the erank-pin D’. “

The rotary valve C has two steam ports ¢
and ¢/, the one radially exterior to the other.
The position of the cut-off may be varied by
increasing or decreasing the length of these
ports. The rotary valve has two exhaust
ports ¢® and ¢ These exhaust ports are
preferably divided by ribs ¢! into a number
of small ehambers or pockets, as shown in
Fig. 4. This arrangement prevents the ne-
cessity of the valve setting everywhere flat
on its seat, and renders it possible to have a
balancing pressure from beneath, as will be
hereinafter deseribed.

Beneath the rotating valve, and acting asa
seat for the same, the reversing-valve H is
provided. This valve preferably consistsofa
number of radial arms %, one over the steam
and exhaust ports of each eylinder. This re-
versing valve has four pairs of similarly-dis-
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posed ports for admitting and exhausting -

steam whilegoingahead and foursimilar pairs
of ports forbacking: The go-ahead ports i’ h?
may be either radially exterior to the back-
ing ports A* 1%, or vice versa. The cam K,
moved by the handle %', is adapted to shift
the reversing valve from the go-ahead to the
backing pesition, or vice versa. Immediately
beneath the radial arms % of the reversing
valve H are the steam-ports o’ connected to
the eylinder, and a® connected tothe exhaust.
The ports 2’ and 22 are made slanting inward,
and the ports 2%, 24, slanting outward as shown
in Fig. 3, so that but two ports ¢’ and ¢? may
suffice for each cylinder, thus differing from
the device shown in my patent No. 470,978,
wherein four ports are required.

The reversing valve and cylinder ports are
so arranged that the one position of the cam
K causes the go-ahead ports of the reversing
valve to register with the ports ¢’ and a?, while
the reverse position of the cam K will cause
the backing porfs of the reversing valve to
register with the said ports ¢’ and ¢® The
reversing valve may be so constructed that a
third or middle position of the cam K may
cause all the ports to be closed, which would
stop the engine. By cutting away the revers-
ing valve between the ports, g8 shown at 75,
the bearing surface of the rotary valve on the
valve seat is diminished, and steam entering
the spaces between the radial arms 7 exerts
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a balancing pressure on the lower side of the
valve. The ribs ¢! in the exhaust portion of
the valve prevent this steam between the said
arms /v from running through the exhaust
passages of the valve into the exhaust; but
as each pocket passes over the ports o’ and o?
as shown to the left in Fig. 1,it opens a free
passage from the cylinder to the exhaust.
Should these ribs ¢t be omitted, it will be nec-
essary to have the valve C fit firmly in its
seat, which will not only greatly increase the
frictional surface, but do away with the bal-
ancing effect of the steam between the radial
arms h.

The valve C may be either ribbed, as shown
at ¢t in Fig. 4, or may have a plane face fit-

> ting closely on its seat with continuous ex-
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haust passages. Moreover, the valve may be
manufactured to cut off at any portion of the
stroke. : :

From an inspection of Fig. 1 it will be seen
that wheneveronecylinder isadmitting steam
the opposite eylinder is exhausting and that
two of the pistons are always at work driving
the shaft D.

I have shown an engine having foursingle
acting cylinders but it will be seen that my
invention is equally applicable to an engine
having any number of single-acting cylin-
ders, or with slight modifications, to an en-
gine having any numberof double acting cyl-
inders.

It willbe obvious that whileT have referred
to the various parts as belonging to a steam-
engine, that my device is equally applicable
to engines driven by all sorts of gases under
pressure.

It will be obvious that many modifieations
might be made by any one skilled in the art
which could be used without departing from
the spirit of my invention.

‘What I elaim, and desire to secure by Let-
ters Patent of the United States, is—

1. In a valve mechanism for engines im-
pelled by steam or other gas under pressure,
the combination, with a eylinder and piston
reciprocating therein, of a steam-chest, a ro-
tary valve rotating in said steam-chest and
having annular ports near the periphery
thereof, the exhaust being divided by radial
ribs into a plurality of pockets, a hand-oper-
ated reversing-valve pivoted beneath the ro-
tary valve and constitutinga valve seat there-
for, the said reversing-valve having double
sets of ports sloping as shown, and the said
valve being cut away between the said ports,
whereby the steam is admitted between the
said ports beneath the rotary valve, tending to
balance thesame, and avalve-seat beneath the

said reversing valve attached to or integral
with the said cylinder, the said valve seat hav-
ing one set of steam and exhaust ports therein
opening into the eylinder, substantially as de-
seribed.

9. In a valve mechanism for engines im-
pelled by steam or other gas under pressure,
the combination, with a cylinder and a piston
reciprocating therein, of a steam chest, a ro-
tary valve rotating in said steam chest and
having annular ports near the periphery
thereof, a reversing valve pivoted beneath the
rotary valve and constituting a valve seat
therefor, the said reversing valve having dou-
ble sets of ports sloping asshown, and a valve
seatbeneath the said reversing valve, the said
valve seat having one set of stéam and ex-
haust ports therein opening into the cylinder,
and registering with said sloping portsin the
reversing valve, substantially as described.

3. In a steam-engine, the combination, with
a steam-chest and a eylinder, a reversing
valve having two sets of double portssloping
as shown, and a valve seat attached to or in-
tegral with the said cylinder and having two
ports adapted to register with either set of
said double ports in the reversing valve, sub-
stantially as described, of a rotary valve hav-
ing two open annular ports therein, the one
exterior to and coneentric with the other, and
two closed annular exhaust ports therein, the
one interior to and concentric with the other,
substantially as and for the purposes de-
seribed.

4. In a steam engine, the combination with
a shaft, of a plarality of piston rods connect-
ed to and driving the same, a plurality of sin-
gle-acting cylinders whose pistons are con-
nected to said piston rods, the said eylinders
having one end open to the exhaust and the
other open alternately to steam and the.ex-
haust,a hand-operated reversing valvehaving
ports sloping as shown and forming a valve
seat for the rotary valve, a. valve seat at-
tached to or integral with each of said eylin-

‘ders and having two ports to each cylinder

adapted to register with the ports in the re-
versing valve, and a rotary valve having dou-
ble sets of steam and exhaust ports corre-
sponding to the number of said cylinders, and
interior radially the one to the other, substan-
tially as described.

In testimony whereof I affix my signature in
presence of two witnesses.

FRED W. BRUCE.
Witnesses:
F. J. BROCK,
J. G. MERRILL.
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