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UNITED STATES PATENT OFFICE, 
ROBERT H. FLETCHER, OF BROOKLYN, NEW YORK. 

BALANCED ROTARY WALWE. 

SPECIFICATION forming part of Letters Patent No. 294,216, dated February 26, 1884. 
Application filed October 24, 1883. (No model.) 

To all whon, it Turtly conce77 : 
Be it known that I, ROBERT H. FLETCHER, 

a citizen of the United States, residing at 
Brooklyn, in the county of Kings and State of 
New York, have invented new and useful Im 
provements in Balanced Rotary Valves, of 
which the following is a specification. 
This invention relates to an improvement in 

balanced rotary valves, which is intended par 
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ticularly for direct-acting steam - engines or 
steam-pumps, but which can also be used in 
other classes of engines or pumps. 
The peculiar and novel construction of my 

valve is pointed out in the following specifica 
tion, and illustrated in the accompanying draw 
ings, in which 

Figure 1 represents a transverse section of 
my valve as applied to a direct-acting steam 
pump, the linea ac, Fig. 2, indicating the plane 
of section. Fig. 2 is a longitudinal section of 
the valve in the planey), Fig. 1. Fig. 3 is a 
side elevation. Fig. 4 is a section in the plane 
a 2, Fig. 2. Fig. 5 is a horizontal section in 
the plane a'a', Fig. 2. 

Similarletters indicate corresponding parts. 
In these drawings, the letter A. designates a 

steam-cylinder, in which works the piston B. 
C is the piston-rod, on which is firmly se 

cured an arm, D, which connects by a rod, E, 
with a lever, F, that swings loosely upon the 
spindle G, which serves to transmit motion to 
the valve H. This valve is made in the shape 
of a hollow conical plug, and it works in a 
shell,I, situated in the steam-chestJ, and fast 
ened on the bottom of this steam-chest by screws 
(, or other suitable means. 
In the side of the shell I are ports b l', Fig. 

1, and in its bottom are the ports c c'd, which 
correspond with and form continuations of the 
steam-ports c: c’8 and the exhaust-port d8 in 
the bottom of the steam-chest. The shell I is 
provided with two cavities, ee, each of such 
an extent that it can cover two of the ports 
b b c c'd, respectively. In the position which 
the valve occupies in Fig. 1, for instance, the 
cavity e covers the ports cd, and the cavity e' 
the ports c b', steam is admitted behind the 
piston B, which moves in the direction of ar 
row 1, and the steam before the piston exhausts. 
If the valve His changed, so that the cavity e 
covers the ports be, and the cavity e' the ports 
c'd, the motion of the piston is reversed. If 

desired, the ports b bec' d may be so located 
in relation to each other that it requires three 
cavities in the valve to produce the desired 55 
change of steam, and in that case the two out 
side cavities control the admission of steam to 
the steam-cylinder, and the central cavity con 
trols the exhaust. 

By referring to Figs. 1 and 2 of the draw 
ings, it will be seen that the valve His bal 
anced as far as the pressure of the live stealm 
is concerned; but I have balanced my valve 
also in regard to the pressure of the exhaust 
by the following means: The shell I, which 65 
forms the seat of the valve, bears close against 
the inner Surface of the cover K of the Steam 
chest, and it is provided with one or more open 
ings, f, which communicate by means of a chan 
nel, g, in the cover Kwith a channel, h, in the 7O 
side of the steam-chest, which leads into the 
exhaust-channel di. The combined area of 
the opening or openings if in the top of the 
shell J is equal to the combined area of the 
opening or openings d in the bottom of said 75 
shell, so that the upward pressure exerted by 
the exhaust-steam upon the valve is counter 
balanced by the downward pressure through 
the channels h g and openings f. 
My valve may be operated as follows: The 

spindle G has its bearing in the side of the 
steam-chest, and on its inner end is mounted 
a double-armed lever, L, provided in its ends 
with recesses i, which engage with pins j, pro 
jecting from the valve. (See Fig. 4.) In the 85. 
valve is also secured a pin, k, which engages 
with a recess, l, formed in a lug, n, extending 
upward from the shell I, so that the valve can 
not be turned beyond the desired limits. As 
already stated, the lever F swings loosely on 9o 
the spindle G, and inside of this lever is situ 
ated a segment, M, which is firmly secured on 
the spindle. This segment is provided with 
two ears, in n', which are exposed to the action 
of a double-armed spring, oo, which is firmly 95 
secured to the lever F. If desired, two sepa 
rate springs may be used without deviating 
from my invention. On the bottom edge of 
the segment Mare formed two shoulders, pp', 
which co-operate with latches N N', swinging Ioo 
on pivots (, Fig. 2, and exposed to the action 
of springs ' ', which have a tendency to force 
the same upward. On the outer ends of these 
latches are formed inclined planes S s', which 
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are acted upon by a toe, t, projecting from the 
inner surface of the lever F, Fig. 2. In the 
position which the parts occupy in the draw 
ings, the latch N' is depressed by the toe of 
the lever F, and the shoulder p of the seg 
ment M bears against the inner edge of the 
latch N, so that the valve His retained in the 
position shown in Fig.1. As the piston moves 
in the direction of arrow 1, the lever F swings 
in the direction of arrow 2, Fig. 3, causing the 
spring 0 to bear upon the earn of the segment, 
and when the piston approaches the front end 
of its stroke the toe t of the lever Frides up 
on the incline s of the latch N, this latch is 
depressed, the segment M is free to follow the 
action of the spring o, and the valve His Sud 
denly turned so as to change the steam and to 
reverse the motion of the piston. When the 
segment M turns by the action of the spring 
o, the latch N' has been released by the toe t 
of the lever F, and it is free to follow the ac 
tion of its spring, so that it rises behind the 
shoulder p' of the segment and retains the 
valve in position until, on the reverse stroke 
of the piston, the latch N' is again depressed 
by the toet, and the valve is changed by the 
action of the spring o' on the ear ...of the seg 
ment. 
In order to produce these changes of the 

valve by the action of the springs o o', it is es 
sential that the valve shall turn freely in its 
socket, and it is thereforeimportant to balance 
the valves not only in relation to the live steam, 
but also in relation to the exhaust. 

I do not claim the devices shown and above 
described for operating the rotating valve, for 
the reason that other means can be employed 
for the same purpose; but the mechanism set 
forth will be found practicable and is clearly 
illustrated, in order to show one means of op 
erating the valve. 
What I claim as new, and desire to secure 

by Letters Patent, is 
1. The combination, substantially as here 

inbefore described, of the hollow plug-valve 
H, seated in the shell I, which is secured to 
the bottom of the steam-chest, the cover K, fit 
ting the top of the shell I, the opening or open 
ings d in the bottom of the shell and commu 
nicating with the exhaust-port d, and the 
opening or openings fin the top of said shell 
and communicating through channels g h with 
the exhaust-port di. 

2. A rotary valve having ports and cavi 
ties for balancing it in relation to the livesteam, 
and also ports and cavities for balancing it in 
relation to the exhaust-steam, substantially as 
Set forth. 

In testimony whereof I have hereunto set 
my hand and seal in the presence of two Sub 
scribing witnesses. 

ROBERT H. FLETCHER. L. s. 
Witnesses: 

RUDOLPH. T. KRIETE, 
HENRY D. STRUSE. 
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