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UNITED STATES

PaTEnT OFFICE.

GEORGE E. WRIGHT, OF NEWARK, NEW JERSEY.

REVERSING-VALVE FOR COMPOUND ENGINEé.

SPECIFICATION forming part of Letters Patent No, 510,665, dated December 12, 1898,
Application filed October 29, 1892, Serial No, 450,338, (Nomodel.)

To all whom it may concern: .

Be it known that I, GEORGE E. WRIGHT, a
citizen of the United States, residing at New-
ark, Essex county, New Jersey, have invented
certain new and useful Improvements in Re-
versing-Valves for Compound Engines, fully
deseribed and represented in the following
specification and the accompanying drawings,
forming a part of the same.

This invention relates especially to valves

for small compound engines; and its ‘object
is to provide a single valve to govern both the
quantity and direction of the steam admitted
to the cylinders, and to conduct live steam

directly to the low pressure cylinder from the’

boiler, when desired.

The invention consists essentially in the
combination, with a suitable casing provided
with a supply aperture at one end and an ex-

haust aperture at the other end, and con-

strueted with lateral openings connected, re-
spectively, with both ports of each of the
valve chests-of a compound engine, of a ro-
tary valve plug fitted within such casing be-
tween its supply and exhaust apertures and
having three passages; one being adapted to
direct live steam to the high pressure valve
chest, another to conduct the exhaust steam
therefrom to the low pressure valve chest,and

a third passage to direct the exhaust steam

from the low pressure valve chest to the ex-
haust aperture in the casing.

The invention also consists in additional:
. means for condueting live steam from the

boiler directly to the low pressure valve chest,
when desired. -

The invention will be more fully under-
stood by reference to the annexed drawings,
in which— ) )

Figure 1 is a central vertical section of my
improved valve interposed between the valve
chests of a compound engine, only that por-

- tion of each cylinder containing the steam
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portsbeing shown. Fig.21s a horizontal sec-
tion of the same online 2 « in Fig.1, with the
portions of the cylinders omitted. Fig. 3 is
a plan of the parts sliown in Fig. 2; and Fig.
4 is a vertical transverse section of the valve
on line y ¥ in Fig. 1. Figs. 5, 6,7 and 8 are
diagrams indicating the operation of the valve
under the various conditions for which it is
designed.

The valve casing a is shown of cylindrieal
form with the cap o’ constructed with a boss
o® having the supply aperture into which is
serewed the steam pipe s (shown only in dot-
ted lines in Fig. 4) which supplies all the
steam for both eylinders of the engine. The
casing is provided with four diametrically-
opposed lateral openings b, ¢,d and e, the op-
posite openings being connected respectively
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with the induction port of one of the valve. -

chests and the eduction port of the other.

‘The casing is provided at its lower end with

a boss ¢® having the exhaust aperture into
which is screwed the pipe s’ (indicated by
dotted lines in Fig. 4). A ecylindrical valve
plug v is fitted to the inner periphery of the
casing, and is provided with a stem 2" pro-
jected through the cap o’ and having a léver
[ for turning the valve plug. The valve plug
v is provided with three passages ¢, » and 1,
each terminating in the periphery and adapt-
ed to register simultaneously with the lateral

-.openings in the easing; the passage g lead-

ing to the upper face of the plug, the pas-
sage h terminating at both extremities in the
periphery, and the passage ¢ léading to the
lower face of the plug. The casing is made
a little longer than the valve plug, which lat-
ter is suspended therein by its stem, thereby
affording a conneection in all positions of the
valve between the supply and exhaust pipes

-anid the passages in the plug .

The entrance and exit of the steam through
the ports A and B of the high pressure eylin-
der and the ports A’ and B’ of the low press-

- ure eylinder is effected by means of the ordi-

nary “piston-valves” p and p’, respectively,
in the valve chests C and C’, which are pro-
vided with the induction ports m and m’
and the éduction ports n and n’. The piston
valves are reciprocated -in the ordinary man-
ner by means of the valve stems ¢ and ¢’, A
pipe s is applied to the valve chest C and the
casing a to-connect the induction port m with
the opening b, and a similar pipe connection
I is provided to conneet the eduction portm’
with the opening ein the casing. The casing
being interposed betweenthe two valve chests,
the opening ¢ communicates directly with the

05

70

75

8o

Qo

95

I0Q

eduction port n of the high  pressure valve |

chest, and the opening d cominunicates simi-
larly with the induction port m.
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The position of the valve plug shown in
TFigs. 1 to 4 inclusive directs the steam to the
two valve chests as follows as indicated dia-
grammatically in Fig. 5 by the arrows:—Upon
the entrance of the live steam through the
supply aperture in the cap o/, the same passes
through the passage g and the pipe j to the
induction portm, whence it is directed by the
piston valve p to the high pressure eylinder.
On the return stroke of the piston it passes
through the eduction port » and the passage
hinthe plug v to the induetion port m’, whence
it passes to the low pressure cylinder. On its
return to the valve chest C” as exhaust steam,
it passes through the eduction port»/, through
the pipe k and downward through the passage
7 in the plug v to the exhaust pipe.

The diagram in Fig. 6 indicates the effect of
turning the lever [ through an angle of forty-
five degrees, whereby the supply of steam is

wholly cut off from the valve chests, as the’

passages in the valve plug cease to register
with anyin its casing. By turning the lever
through another angle of forty-five degrees,
as indicated in dotted lines in Fig. 3, and in
the diagram in Fig. 7, the supply passage g
in the plug v is made to register with the port
n of the high pressure valve chest; the pas-
sage N connects the port m with the port n’;
and the exhaust port ¢ registers with the port
m’; whereby the direction of the steam is re-
versed from that given by the valve in its
normal position, as indicated by the arrows
in the diagram. .

It will be observed that the induction and
eduction ports of the two valve chests are re-
ferred to in conneection with the main valve
initnormal position in the description of Figs.
1 to 4 inclusive; but that the reversal of the
engine, ag indicated in FFig. 7, necessitates the
reversal of the operation of these ports,—the
normal induction port becoming the eduection
port of the valve chest when the engine is re-
versed, and the normal eduction port becom-
ing the induction port.

In order to temporarily inerease the power
of the engine, a transverse hole o is formed
in the stem ¢ a little above the valve plugw
to intersect a longitudinal hole o’ extending
the whole length of the stem ¢’ and termi-
nating in the passage h. A valve seat 0? is
formed in the hole o’ below the transverse
hole. o to which is fitted the conical valve r
having its stem ' threaded at its upper end
to fit a similarly threaded portion of the hole
o and having a hand wheel for turning the
same to move the valve » to and from its seat.
By opening this auxiliary valve,live steam is
supplied through the passage I to the ports n
and m’, and also by meansof the passage g to
the port 7 when the valve plugis inits normal
position,as indicated by the arrowsin IFig. 8;
whereby the pressure in the induction and
eduction portsof the high pressure valve chest
is equalized and the high pressure enginethus
becomes of no effect, but the large increase
of piston area afforded by the low pressure
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eylinder subjected to the impulse of the live
steam direct from the boiler serves to mate-
rially increase the power of the engine as a
whole, by overbalancing theloss of thesmaller
high pressure eylinder. It it obvious that
the effect of the so-called “ bleeding valve” »
may be applied in the opposite direction by
turning the valve plug v into the position in-
dicated in Fig. 7, when the live steam would
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be admitted to the valve chest C’ through the -

port »n’. :

From the foregoing description it will be
evident that the essential feature of my in-
vention consists in the counstruction of the
rotary valve plug with three passages each
terminating in its periphery, one passagelead-
ing from one end, one leading from the oppo-
site end, and a third terminating at both ex-
tremities in the periphery of the valve plug,
the same being combined with a suitable cas-
ing and passages conneeted with both ports
of the high and low pressure valve chests;
but that the precise form of the valve plug
(whether cylindrical or conical) and the exact
arrangement of the passages therein,asshown
in the drawings, are not material to the in-
vention.

By applying the valve plug to the casing
between the supply and exhaust apertures,
I am enabled to secure certain advantages.
First, as none of the passages are required to
pass one another through the body of the plug,
their form and arrangement may be much
more simple and thus effective than in other
construetions; second, only a single passage
terminating at both ends in the periphery
is required, and consequently the upwardly
and downwardly extending passages may be
formed in the body of the plug with only one
end of each in the periphery, whereby the
provision of lateral passagesin the periphery
may be avoided, the effect of such passages
being to diminish the peripheral bearing sur-
face of the plugand thereby diminishing the
durability of the valve through rapid wear;
third, the live steam being let intothe casing
above the plug, theconstant downward press-
ure produced npon the valve stem operates
to force thelowerface of the shoulder formed
by the handle [with the stem downward upon

‘the end of the perforated boss (bearing the

letter ¢” in Fig. 1) through which the stem is
inserted, thereby forming a tight joint be-
tween such surfaces and avoiding the neces-
sity of a stuffing box for the valve stem.

‘While the inclosed passages in the ends of
the plug are preferable for the reasons set
forth above, it is evidently not material to
the essential feature of the invention that
they should be of the preciseform shown and
described herein; as mere notches of sufficient
area would operate as equivalent passages
for the steam between the ends of the plug
and the peripheral apertures in the casing, ag
before described. k

I am aware that it has been proposed here-
tofore to construet a valve for a ecompound
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engine for directing the live steam from the
boiler at once to the low pressure cylinder
when it is desired to temporarily increase the
power of the engine, and that a valve has
been constructed with three transverse pas-
sages to effect this result; but in such case a
separate exhaust has been provided for the
low pressure cylinder as well as a separate
supply pipe for the high pressure cylinder,
and a throttle valve in addition has been ne-
cessitated tocutoff the wholesupply of steam
In myinvention, the sin-
gle valve serves both toreceiveand dlSChal ge

a,ll the steam used in both eylinders, to deln er

it in either direction to each cylinder, and to
regulate or to wholly cut off the supply of
steam when it is desired to stop the engine.

Although the auxiliary valve r is prefer-
ably apphed to the valve plug v to adapt the
engine for increased power in emergency, it
is evident that it is nota material part of my
invention;-as such valve could readily be ap-
plied to a branch of the supply pipe connect-
ed directly with the valve ¢hest of the larger
cylinder, or omitted entirely, without affect-
ing the operation of the main valve.

It will further be observed that one of the
chief advantages of my invention is that the

valveis adapted to be interposed directly be-

tween the high and low pressure valve chests,
and that the straight transverse passage 7 in
the plug thus serves, in conjunction with the
similar passages ¢ and d leading from the
valve plug to the eduction port of the high
pressure valve chest and the induction port
of the low pressure valve chest respectively,
to form a straight continuous passage to con-
duct the exhaust from the high pressure valve
chest to the low pressure valve chest.
a passage of the shortest possible length is
provided to lead the steam from one valve
chest to the other,and forms the smallest pos-
sible space for the expansion of the steam in
passing from one cylinder to the other. It
will thus be seen that provision is made for
the least possible loss of steam pressure be-
tween the high and low pressure cylinders.

Having thus set forth the nature of thein-
vention, ‘What I claim herein is—

1. The combination, with a valve casmtr
having a supply and an exhaust aperture at
the 0ppos1te ends, and four lateral openings,
of a rotary valve plug fitted within such cas-
ing between its supply and exhaust apertures
havmu three passages terminating in its pe-

Thus,

riphery adapted to register with the lateral
openings in the casing, to wit:—one passage

‘leading from one end of the plug to its pe-

rlphely, one leading from the opposite end of
the plug to its periphery, and one terminat-
ing at both extremities in the periphery of
the plug, as and for the purpose set forth.

2. The combination, with the valve chests
of a compound engine, of the valve casing o
having at one end the eap ¢’ with supply aper-
ture ¢?, the exhaust aperture ¢® at the oppo-
site end, and the lateral apertures b, ¢, d and
e, the pipe connections j and k, the valve plug
v having the passages g, h and ) adapted to
register m‘oh the said lateral openings in the
casing and to connect the same with the sup-
ply and exhaust apertures, and means for
turning the valve plug, substantially as here-
in shown and deseubed

3. The combination, with the valve chests
of a compound en(rme, of the valve casing o

‘having the cap o’ with supply aperture a?at

one end the exhaust aperture a®at the oppo-
site end, and the lateral apertures b, ¢, d and
¢, the pipe connections j and %, the valve plug
v having the passages g, and A arranwed as
descubed the hollow valve stem o’ havmu
transverse passages o and the valve seat o2

the valve r with stem s/, and means for inde-.
pendently turning the said valve plug v and
valve r, substantially as herein set forth.

4. The combination, with the valve chests
of a compound engine, of a valve casing in-
terposed directly between the same having a
supply and an exhaust aperture at opposite
ends and connected by lateral aperiures with
both ports of each of the valve chests, and a
valve plug fitted within the casing between
its supply and exhaust apertures and pro-
vided with a transverse passage adapted to
form a straight continuous connection be-
tween the eduction portof the high pressure
valve chest and the induction port of the low
pressure valve chest and to conneet the sup-
ply and exhaust apertures of the valve cas-
ing with the other ports of the valve chests,
respeemvely, as and for the purpose set forth,

In testimony whereof I have hereunto set
my hand in the presence of two subseribing
withesses. '

GEORGE E. WRIGHT.
Witnesses:

ROBERT H. MARTIN, -
HENRY J. MILLER.
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