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To Cull, zv/o7nm, it invat/ co7nce7"ri: 
Be it known that I, BENJAMIN R. PATTEN, of 

Yarmouth, in the county of Yarmouth, Prov 
ince of Nova Scotia, Dominion of Canada, 
have invented a new and Improved Steam 
Actuated Valve, of which the following is a 
full, clear, and exact description. 
The invention relates to steam-engines and 

steam-pumps; and its object is to provide a 
new and improved valve which is simple and 
durable in construction and very effective in 
Operation. 
The invention consists in certain parts and 

details and combinations of the same, as will 
be fully described hereinafter, and then point 
ed out in the claims. 

Reference is to be had to the accompanying 
drawings, forming a part of this specification, 
in which similar letters of reference indicate 
corresponding parts in all the figures. 

Figure 1 is a sectional side elevation of the 
improvement. Fig. 2 is a transverse section 
of the same on the line acac of Fig. 1. Fig. 3 
is a like view of the same on the line if y of 
Fig. 1. Fig. 4 is an under side view of the 
piston-valve, parts of the steam-chest being 
in Section; and Fig. 5 is an under side view 
of the steam-chest. 
The cylinder A, to which the improved 

Valve is applied, is provided with the usual 
piston B, held on the piston-rod C, connected 
with the machinery to be driven. In the cyl 
inder A are formed the usual inlet-ports a 
and lo and the exhaust-ports c, and it also 
Supports the steam-chest D, cylindrical in 
form and provided in its bottom with the 
side ports C, and a, registering with the in 
let-port a and also with the side ports lo' andl 
bº, registering with the inlet-port lo. A port 
c' extends transversely in the bottom of the 
steam-chest D between the ports Ct' a' and b' 
t", said port c' registering with the exhaust 
port c in the cylinder A. 

In the steam-chest D is held to travel a pis 
ton-valve E, provided with two pistons E' and 
E, connected with each other by arms F and 
F', of which the former is flattened on top to 
form a seat for the auxiliary slide-valve G, 
secured on a valve-stem H, passing loosely 
through the centers of the pistons E' and E, 
and through suitable stuffing-boxes in one 
end of the steam-chest D. The valve-stem II 
is operated by a suitable tappet or other con 
nection from the piston-rod C. The steam 

inlet D' in the steam-chest D opens into the 
interior of the steam-chest between the two 
pistons E' and E, as is plainly shown in 
Fig. 1. 
In the bottom of the steam-chest D are ar 

ranged the ports d and e, adapted to connect 
the outer ends of the steam-chest D with the 
middle or steam compartment of the said 
steam-chest. The inner ends of the ports d 
and e are adapted to register with ports f 
and g, formed in the arm F of the steam-actu 
ated valve E. In the middle of the said arm 
F is formed a port h, over which and above 
the ports fand g operates the auxiliary slide 
valve G, previously mentioned. The slide 
valve is adapted to alternately connect the 
ports f and g with the port h, which latter is 
adapted to connect with the port c', leading 
to the exhaust C. In the under side of the 
arm F is formed a cavity i, adapted to regis 
ter with the port c', leading to the exhaust c, 
and also with the ports a? a and b'l' alter 
nately. 
In the valve-stem II, near the pistons E 

and E°, are arranged the portsj and k, adapted 
to connect the steam-space in the steam-chest 
D with cylindrical recesses E and E", respect 
ively, formed in the outer ends of the pistons 
E' and E. In the recesses E*and Eareheld 
to slide pistons I and I", respectively, Secured 
by suitable means on the valve-stem II, and 
each provided on its outer end with an annu 
lar flange I, adapted to abut against the outer 
face of the respective piston E' or E. 
The operation is as follows: The live steam 

entering through the opening D' into the 
steam-chest D fills the space in the latter be 
tween the two pistons E' and E. When the 
steam-actuated valve E is in the position 
shown in Fig. 1, live steam passes through the 
port f into the port d, and from the latter to 
the left-hand end of the steam-chest ID, so as 
to press against the outer face of the piston 
E", thus holding the steam-actuated valve in 
the position shown. The live steam also en 
ters through the port a' into the port a. This 
forces the piston B into the position shown. 
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The exhaust steam in front of the piston B 
passes through the port l into the ports band 
U, and from the latter into the cavity i, 
formed in the under side of the arm F. As 
the cavity i is connected with the port c', the 
exhaust steam passes into the exhaust-port c, 
and from the latter to the outer air. When 
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the piston B is at the inner end of its stroke, 
the tappet on the piston-rod C shifts the valve 
stem H, so that the auxiliary slide-valve G is 
moved to the left and closes the portf to the 
live steam, while it opens the port g to the 
live steam between the pistons E' and E°. 
The movement of the Valve-stem H also moves 
the piston I against the live steam in the re 
cess E", so that the steam-actuated valve E is 
moved slightly to the left until the piston E 
opens the porte. The live steam in the steam 
chest D can now pass through the port g into 
the porte, and from the latter to the right 
hand end of the steam-chest D, thus pressing 
against the said piston, E° and forcing the en 
tire valve E to the left. The piston E' now 
causes the steam in the left-hand end of the 
steam-chest D to exhaust through the port d 
into the portf, and from the latter through 
the cavity in the slide-valve Ginto the porth, 
and from the latter the exhaust steam passes 
into the port c' and to the exhaust c during 
the time that the valve E shifts to the left. 
When the valve E shifts to the left, as previ 
ously described, the ports U' and b open into 
the steam compartment of the steam-chest D, 
So that the live steam can pass through the 
port b' and b into the port b, and from the 
latter to the right-hand end of the cylinder 
A, so as to force the piston B to the left, the 
exhaust steam in front of the piston passes 
through the port C. into the ports a? and a', 
and from the latter through the cavity i into 
the ports c' and c and to the outer air. When 
the piston Barrives at the outer end of its 
stroke, the valve-stem. His again shifted, and 
the above-described operation takes place in a 
manner similar to that previously described. 

It is understood that the pistons I and I’ 
are steam-cushioned by live steam from the 
Steam-chest D, so that the movement of the 
Said steam, the auxiliary valve G, and the 
pistons I and I', as well as of the steam-actu 
ated valve E is very easy and without noise. 
It will further be understood that the port h. 
in the steam-actuated valve E forms the ex 
haust-port for the auxiliary slide-valve G, 
and in traveling to the exhaust-port c' passes 
over the bridges between the ports a? and b, 
So as to cut off the exhaust-steam from the 
recesses E and E of the valve E, thereby en 
trapping some of the exhaust-steam at the 
respective end as well as preventing the live 
steam admitted through the portsjor lc from 
passing out through the ports d or e, respect 
ively, thence to the ports for g, respectively, 
and port h to the outer air. It will also fur 
ther be seen that the entire valve is very 
simple in construction, and can be easily re 
paired when worn out. 
Having thus described my invention, what 

I claim as new, and desire to secure by Letters 
Patent, is 

1. In a valve, the combination, with a steam 
chest provided with ports, of a steam-actuated 
piston-valve held to travel in the said steam 
chest and provided with two pistons connected 

s 

with each other by arms of which one has a 
flat upper side which forms a valve-seat, a 
flat auxiliary slide-valve held on the said 
valve-seat of one of the Said arms, and a 
valve-stem to which the auxiliary valve. is 
attached and operated from the cylinder-pis 
ton, substantially as shown and described. 

2. In a valve, the combination, with a steam 
chest provided with ports a 'b' c' at its cen 
tral port and the opposite ports de leading 
to its ends, of two pistons held to slide in the 
Said steam-chest over the said ports, an arm 
connecting the said pistons with each other 
and forming a valve-seat, which valve-seat is 
provided with the ports ih, operating over 
ports a b' c', and the ports fg, operating in 
connection with ports de, and an auxiliary 
slide-valve held to travel on the said valve 
seat, substantially as shown and described. 

3. In a valve, the combination, with a steam 
chest provided with ports, of two pistons held 
to slide in the said steam-chest over the said 
ports, an arm connecting the said pistons 
with each other and forming a valve-seat, an 
auxiliary slide-valve held to travel on the 
said valve-seat, and a valve-stem carrying 
the said slide-valve and provided with sepa 
rate and independent ports j k beyond the 
ends of the auxiliary valve, substantially as 
shown and described. 

4. In a valve, the combination, with a steam 
chest provided with ports, of two pistons held 
to slide in the said steam-chest over the said 
ports, an arm connecting the said pistons 
with each other and forming a valve-seat, a 
slide-valve held to travel on the said valve 
seat, a valve-stem carrying the said slide 
valve, and provided with ports, and a second 
set of pistons secured on the said valve-stem 
and adapted to slide in the ends of the said 
first-named pistons, Substantially as shown 
and described. 

5. In a valve, the combination, with a steam 
actuated valve, provided with two pistons 
connected with each other, of a valve-stem 
passing loosely through the said pistons and 
provided with ports, and a second set of pis 
tons Secured on the said valve-stem and 
adapted to slide in the said first-named pis 
tons, substantially as shown and described. 

6. A steam-actuated valve comprising two 
pistons, and arms connecting the pistons with 
each other, one of which forms a valve-seat 
and is provided with ports if g and h i, sub 
stantially as shown and described. 

7. A steam-actuated valve comprising two 
pistons, and arms connecting the pistons with 
each other, one of which forms a valve-seat 
and is provided with ports fig and I, i, and an 
auxiliary slide-valve held to slide on the said 
valve-seat, over its ports, substantially as 
shown and described. 

BENJAMIN R. PATTEN. 
Witnesses: 

W. O. GRAY, 
NORMAN S. PORTER. 
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