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To all whom it may concern: 
Be it known that I, DAVID H. SMITH, of St. 

Louis, Missouri, have made new and useful 
Improvements in Steam-Engines, of which the 
following is a full, clear, and exact descrip 
tion, reference being hereby had to the an 
nexed drawing, making part of this specifica 
tion, where 

Figure 1 is a central sectional side eleva 
tion; Fig. 2, a plan, the top of steam-chest be 
ing removed; Fig. 3, a cross-section on the 
line aca', Fig. 1. 

Like letters indicate like parts. 
The object of the present invention is to 

provide a steam - engine wherein steam is 
Worked expansively, but in such manner as 
to produce an almost uniform thrust on the 
crank, and impart an even steady movement 
to the Working parts. It consists in the pe 
culiar combination and operation of the parts, 
substantially as is hereinafter described. It 
also relates to the cut-off valve and mode of 
Operating it. 

Referring to the accompanying drawing, A 
A represent a compound cylinder composed 
of two cylinders arranged side by side, and, 
preferably, similar in dimensions and capac 
ity. They are similarly provided with pis 
tons, connected with the main shaft B by the 
usual rods C C, the cranks D D, on the shaft 
being arranged at right angles to each other. 
The steam is admitted to and liberated from 
either cylinder by any suitable valves, E. E.', 
operated in any suitable manner. F repre 
sents a steam-chest, arranged transversely 
over the cylinders. Therein at either end are 
chambers G G', wherein the valves E E op 
erate. Between these chambers is arranged 
another chamber, H, wherein a cut-off valve, 
I, works. From this central chamber H, and 
leading into either chamber G G', are two 
ports, J J', arranged at different levels, as 
shown. K. K represent passages, opening 
into the chamber H, and, respectively, above 
and below the limit of the movement of the 
valve I. L. represents the exhaust-port. M 
represents the supply-pipe leading to the pas 
sages K. K. The valve I is attached to a rod, 
N, which is pivoted to a fulcrum, O, arranged 
between the chest and main shaft. At its 
other end the rod N is provided with a roller, 
in, which rides upon a duplex cam, P, arranged 
on the main shaft. This cam is provided with 
two similar projections, pp. 

The operation of the invention is as fol 
lows: Steam is admitted through the pipe M. 
into the cut-off chamber H. The valve Itherein 
is so operated as to alternately admit the 
steam through the upper port J to the cylinder 
A, and through the lower port J to the cylin 
der A', either port being closed while the 
other is opened. The steam passes to the cyl 
inder A until the piston therein has made 
half its stroke. The valve I then operates to 
cut off the steam in that direction, and to di 
vert the current into the other cylinder A' 
until its piston has also made a half-stroke, 
when the steam, by means of the valve I, is 
again turned into the first cylinder A. The 
movement of the pistons in the cylinders A 
A is that one follows a half-stroke after the 
other. After the steam is cut off in either 
cylinder it continues to work expansively 
therein. 

By this arrangement and operation a full 
head of steam is working upon the piston in one 
cylinder, while against the piston in the other 
cylinder it is working expansively. In conse 
quence a very even movement is secured. 
In carrying out my invention, while I pre 

fer to cut the steam off at half-stroke I do not 
Wish to be confined to that precise point. It 
may, for instance, be cut off at one-fourth 
without departing from the principle of the 
invention. In such case the valve in the cut 
off chamber is suitably operated. 
Having described my invention, what Iclaim 

as new therein, and desire to secure by Let 
ters Patent, is 1. The compound cylinder A A', provided 
With suitable pistons, the shaft B, rods C C, 
cranks DD", valves E. E., chest F, provided 
with the chambers G-G and H, valve I, ports 
J J KK", and pipe M, combined and operat 
ing Substantially as described and shown. 

2. The valve I, chamber I, ports J J KK, 
pipe M, rod N, cam P, and shaft B, combined 
and operating substantially as shown and de 
scribed. 

3. The valve I, chamber H, ports J J K K, 
pipe M, combined and operating substantially 
as described and shown. 

DAVID H. SMITH, 

Witnesses: 
C. M. WHITNEY, 
CHAS. D. MOODY, 

  

  


