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cross-head 7, it will be seen that the end of start. I accomplish this as shown above 
the cross-head is provided with dovetailed 
channels 7 and 7 on opposite sides thereof s arranged to receive the inclined sides of a . 
slidable shoe 7. The head 7 has a recess 7d 
in which is a block 7 which is secured to 

by using pistons, which are a fraction 
shorter than the length of the stroke. 
I claim: 
1. In an engine, a cylinder, a pair of pis 

tons in Said cylinder, each of said pistons the shoe 7 by means of the screws 7. At having a length slightly shorter than the 
each end of the block 7 are adjustable 
screws 7 and 7", which are adapted to bear 
against the block, so as to move the shoe. 
It will be seen that a movement of the screws 
‘7 or 7 will cause a bodily movement of the 
shoe 7 up or down the inclined plane 7, 
thereby bringing the shoe nearer to, or far 
ther away from, the sides of the run-way 6, 
in order to compensate for any wear of the 
cross-head. The pistons 11 and 13 are made 
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hollow for the sake of lightness, and are 
provided with the packing rings 11" and 13, respectively. 
From the foregoing description of the va 

parts of the device the operation 
thereof will be readily understood. The 
steam enters the inlet pipe 29, thereby com 
municating with the interior of the valve 
chest V. In the position shown in Fig. 2, 
the pistons 11 and 13 are relatively near to 
each other. The steam passing through the 
passage v and the channel 1 expands and 
drives the pistons in opposite directions. 
This will tend to turn the eccentrics formed 
by the double plates 20, 21 and 20 and 
21, thereby turning the shafts 17a and 17b. 
The spent gases will be exhausted now 
through the end channels 1" and 1 through 
the passages v, v', v, v' and v'. In order 
to facilitate the exhaust of the engine with out interfering in any way with its efficiency, 
I provide exhaust openings X and Y di 
rectly in the cylinder frame 1. In the posi 
tion of the piston, shown in Fig. 2, it will 
be seen that some of the spent gases will be 
forced directly through the ehaust open 
ings X and Y, the exhaust then continuing, 
by means of the end channels, as described. 
When the pistons are at the ends of their 
strokes the exhaust ports X and Y are again 
opened. When the return stroke is to be 
made part of the spent gases are forced out 
through the exhaust openings X and Y, the 
remainder being forced out through the cen: 
tral channel 1, and passages v, v' and v', 
since the slide valve has moved. 
I regard the use of the exhaust ports X 

and Y as an important feature of this in 
vention, since it decreases the back. pressure of the spent gases when the pistons first 

stroke of the piston, means for delivering 
steam at the center of the cylinder between 
the pistons, means for delivering steam at 
the ends of the cylinder, a slide valve for 

60 

65 

directing the steam toward the center of the 
cylinder or toward the ends, said means for 
delivering steam at the ends and at the cen-. 
ter of the cylinder serving alternately as ex 
haust passages, and an additional exhaust 
port disposed between the center of the cyl 
inder and each end thereof, said port being 
arranged to be just cleared by the passage 
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of its respective piston in the travel of said 
piston in each direction. 

2. In all engine, a cylinder, a pair of pis 
tons in Said cylinder, each of said pistons 
ha ving a length slightly shorter than the 
stroke of the piston, means for delivering 
Steam at the center of the cylinder between 
the pistons, means for delivering steam at 
the ends of the cylinder, a slide valve for 
directing the steam toward the center of the 
cylinder or toward the ends, said means for 
delivering steam at the ends and at the cen 
ter of the cylinder serving alternately as 
exhaust passages, and auxiliary exhaust pas 
sages leading directly through the side of 
the cylinder, said auxiliary passages being 
so disposed between the center of the cylin 
der and each end thereof as to be cleared 
by the respective pistons in their movement 
in either direction. 

3. In an engine, a horizontal cylinder pro 
vided with supports at each end thereof, an 
integral frame at the end of said cylinder, 
said frame having a ring shaped end and 
serving as a guide way, end supports, side 
braces connecting said end supports with 
said ring shaped end, a piston arranged to 
reciprocate within said cylinder, a crosshead 
carried by said frame and adapted to slide. 
therein; a crank shaft carried by said end 
supports, and connections between said 
crank shaft and Said cross head, said con 
Ilections passing through and working in 
Said ring shaped end. . 

EIDGAR JAMES. 
Witnesses: 

E. W. KERNEs, 
SILAs P. HoUSE. 
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