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To 22, Luthor:2, it pay co-face?"F2. 
Re it known that , THOMAS J. MITCHELL, 

8, citizen of the United States, residing at Con 
nellsville, in the county of Fayette and State 
of Pennsylvania, have invented or discovered 
a certain new and useful improvement in. 
Fluid-Pressure Cylinders, of which improve 
ment the following is a specification, 
This invention relates to certain improve 

meats in fluid-pressure cylinders, especially 
cylinders of that class used in mine-pin ps 
where the pumps are actuated by coin pressed. 
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One of the principal difficulties attendant 
in the use of compressed-air pumps is that 
the sudden expansion of the air leading from 
the exhaust, port, or ports will absorb the 
heat at a point of discharge and the moisture 
in the airwill become congealed and accumu 
late at the exhaust-ports, in some cases en 
tirely closing the same and seriously inter 
fering with the operation of the pump. 
The principal object of the invention is to so arrange and construct the exhaust-ports 

and control the valves that the air exhausted from the cylinder may pass directly into the 
outer air the expansion and consequent re 
duction in temperature occurring at a point 
distant from the valves and exhaust-port. 
With these and other objects in view, as 

will more fully hereinafter appear, the inven 
tion consists in the novel construction and 
arrangement of parts hereinafter described, 
illustrated in the accompanying drawings, 
and particularly pointed out in the appended 
claims, it being understood that various changes in the form, proportions, size, and 
minor details of the structure may be made 
without, departing from the spirit or sacrific 
ing any of thé advantages of the invention. 
The accompanying drawing illustrates in 

Sectional elevation a pump cylinder con 
structed in accordance with the invention, 
The cylinder i is arranged to contain a pis 

tion 2, of ordinary construction. On the lower 
side of the cylinder are two valve-chambers 
3 and 4, arranged at or near the ends of the . 
cylinder and connected to a chest 5, to which the air-pressure-supply pipe extends. These 
valve-chambers are connected with the cyl 
inder by ports 6, and within said chambers 
are osciliatory valves 7, which may be turned 
to permit the passage of air under pressure 
from the chest through the port at one end of 

which condensation could occur. 

the cylinder and to permit the discharge of 55 
the exielasi-air through the cylinder-port to 
the outer air. The outer wais of the valve 
chambers are cut away at points adjacent to 
the ports 3, only so much of the walls of said 
chanibe's being left between the openings 6 
2nd the openings 8, formed in said wall, as to 
provide seats 9 for the Yalves when the latter 
are uraed to permit the flow of air unde. 
pressure into tie cylinder. . 

Each , is cut away on its outer side 
to form a straight waii-port, which may be 
brought into airement with the inner wall 
of the por: 6, which it, controis, and these 
straight, Wali-ports extending nearly the full 
length of the valves, cylindical portions i0 
being ief at the ends to for the waive 
journals. . . . - 

it will be readily understood that by re 
ducing to a minimum the distance to be ray 
ersed by the fluid from the cylinder to the 75 
open air no material expansion will occur un 
til the air has passed beyond any surfaces on 

i have 
found by experience that in mines where the 
air is very moist there is practically no col 
lection of congealed moisture around the out 
lets, and when, as in the preferred construc 
tion, the outlets are arranged on the under 
side of the cylinder the fluid cooled by ex pansion will fail away froin the parts likely 
to be chilled thereby. - 

iiaving this described the invention, what, 
is claimed is 

1. The combination with a fluid-pressure 
cylinder having a valve-chamber provided 
with a circular wali in which are two ports of 
different area, the larger port being open, and 
at all times permitting free communication. 
between the velve-channber and the outer 
air, and an oscillatory valve arranged within 95 
said chamber and having a straight wall-port 
that is movable to a position in alinement 
with one of the walls of the Smalier port lead 
ing from the cylinder, the ports opening 
downward to permit the escape of moisture : 
by gravity. 

2. The combination with a fluid-pressure 
cylinder having a valve-chamber in which a 
portion is cut away to form an exhaust-port, 
of extensive area, open at all times to the at- Ios mosphere, a cylinder-port leading between 
the cylinder and the valve-chamber, and an 
oscillatory valve disposed within said cham 
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ber and movable to place the port either in in testimony whéreof I have hereunto set communication with a source of pressure- my hand. 
supply, or directly with the outer air, the dis 
charge-opening formed by the valve and its THOMAS J. MiTCHELL, 

5 casing at the end of said cylinder-port, being Witnesses: 
of gradually-increasing area from the end of F. E. GAITHER 

a y the cylinder-port to the final discharge-port. . MARSHALL A. CHRISTY. 


