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tion I will now describe the operation of my 
invention, first supposing the pistons C C to 
be moving to the left as shown in Fig. 1. The 
valve is now at the right hand end of its stroke, 
the port f being open to admit steam to the 
bore A, and the portf' being open to the main 
exhaust port e. The inner ends of the ports 
if are covered and closed by the engine pis 
tons but when the latter have moved a little 
farther to the left they will uncover and open 
the said ports and steam will be allowed to 
pass from the cylinder through the porti to 
the corresponding end of the valve-chest to 
act on the valve piston a and the opposite end 
of the valve-chest will be opened through the 
port, i' to the exhaust space in the cylinder A 
A between the pistons. The valve will then 
be quickly moved to the left and will assume 
the position shown in Fig. 2, opening the high 
pressure bore A to the low pressure bore A' 
through the port f, valve cove g and portf'. 
The pressure on the outer faces of the two pis 
tons now being in equilibrio and their inner 
faces open to the exhaust, they will move to 
the right by reason of the greater area of C. 
In this movement the pistons will again cover 
and close the portsii and keep them closed 
until they have moved far enough to again 
uncover and open the said ports when steam 
will pass through the porti' to the left hand 
end of the valve-chest to act on the valve pis 
ton a, and the right hand end of the valve 
chest will be open to the exhaust space be 
tween the pistons C C. The valve will then 
move to the right and assume the position 
first deseribed with reference to Fig. 1 and 
the pistons Will again make their stroke to 
the left. 

In order to provide for starting the engine 
whenever it has been used in an upright or 
nearly upright position, the pistons should 
have arrived in their lowest position as, owing 
to the Weight of the drill, they almost invari 
ably would, I provide as shown in the trans 
verse sectional view Fig. 4 and partly shown 
in Figs. 1 and 2, a branch passage lc between 
the steam space of the valve-chest and the port 
f'. This passage will, when the engine is in 
operation, be closed by a screw valve lar 
ranged to be manipulated by hand. By open 
ing this valve steam is admitted through the 
said passage k and portf' to the cylinderbore 
A and when the engine is thereby started, the 
said valvel is closed and the engine proceeds 
with its Work under the control of the valve E. 
One important feature of this valve is that 

there are at both ends of the valve-chest in 
the cylindrical bores provided for the valve 
pistons, ports each of which provides both for 
the supply of the steam from the cylinder to 
its respective end of the valve-chest and for 
the exhaust of the steam from its respective 
end of the valve-chest, making the action of 
the valve very positive and prompt. 

I have herein referred to the motive fluid 

525,801 

to be employed in the engine as “steam' and 
to the valve as “steam-actuated’ but of 
course the invention might be applied to en 
gines in which air or other fluid might be 
used as the motive agent. 
What I claim as my invention is 
1. In a direct action compound engine hav 

ing its high and low pressure cylinders and 
corresponding connected pistons in line with 
each other, the combination with an induction 
and eduction valve common to both cylinders, 
of a valve-chest which contains said valve 
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and in which there is at one end a direct com 
munication with the high pressure cylinder 
and at the other end a direct communica 
tion with the low pressure cylinder at such 
points in said cylinders as to be passed by 
and opened and closed by their respective 
pistons in their movements in both directions, 
whereby communication is opened and closed 
between each end of each of said cylinders 
and the corresponding end of the valve-chest 
for admitting steam to said valve-chest from 
said cylinders and exhausting it from said 
valve-chest into said cylinders, substantially 
as herein set forth. . 

2. In a direct-action compound engine hav. 
ing the two ends of its cylinderbored of smaller 
and larger diameter, and connected pistors 
having corresponding smaller and larger di 
ameters, the combination of a valve for con 
trolling the supply and exhaust of steam to 
and from the ends of said cylinder, a valve 
chest containing said valve and provided with 
a steam inlet and cylindrically bored at its 
ends, tWO pistons connected with the valve 
and Working in the said cylindrically bored 
ends, the said cylindrically bored ends each 
containing a port communicating with the 
Corresponding end of the cylinder and the said 
ports each constituting both a supply port 
to the valve-chest from its respective end of 
the cylinder and an exhaust port from the 
valve chest to its respective end of the cylin 
der, substantially as and for the purpose here 
in set forth. 

3. The combination with the high and low 
pressure Cylinders A A' and their contained 
pistons CC" all in line the said cylinders hav 
ing a valve-seat from which two ports fif' lead 
one to the outer end of each cylinder and a 
third porte, communicates with both cylin 
ders and With an exhaust opening h, between 
the Said pistons, of the valve-chest D and its 
contained valve E having a coveg in its face 
and having pistons a a? at its ends, the said 
valve-chest having at its end ports if' com 
municating directly with the said cylinders 
A. A respectively for controlling the move 
ment of the valve by the movement of the pis 
tons C C, substantially as herein described. 

HENRY C. SERGEANT. 
Witnesses: 

FREDK. HAYNES, 
C. E. LUNDGREN. 
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