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To all whom it may concern: 
Be it known that I, ROBERT L. STEVENS, 

of Albany, in the county of Linn and State 
of Oregon, have invented a new Improvement 
in Double Oscillating Engines, of which the 
following is a full, clear, and exact descrip 
tion. 
My improvements relate to engines having 

two cylinders with pistons connected to a sin 
gle shaft, and have the object to overcome 
dead-centers and obtain economical applica 
tion of the steam or air pressure and expau 
SO, 

The invention combines sector-shaped cyl 
inders, vibrating pistons, and crank-arms, with 
a slide and connections to the crank-arms, 
Whereby a rulejoint or toggle action is obtained 
and continuous power applied to the main 
shaft, as hereinafter described and claimed. 

In the accompanying drawings, Figure 1 is 
a sectional side elevation of an engine embody 
ing my invention. Fig. 2 is a plan view of 
the same, and Fig. 3 is a side elevation, show 
ing cylinders of modified form. 

Similar letters of reference indicate corre 
Sponding parts. 

A. A. are two separate cylinders placed side 
by side. These cylinders are sector-shaped, 
and are each fitted with a rock-shaft, a, from 
which a piston-arm, b, projects to the curved 
outer side of the cylinder. The shaft of each 
cylinder projects at the side and carries a 
crank-arm, c. 
B B are slides fitted in slideways did on a 

line With the centers of the shaft a. e. e are 
rods connecting the slides B with the crank 
aS C 

C is the shaft to be driven, carrying a bal 
ance-wheel, J, and also having two cranks or 
crank-disks, from which rods g g pass to the 
slides B. The connections of rods g to the 
cranks are at opposite sides of the shaft. 
At h, in the side of each cylinder A, is a 

steam-port. The exhaust may be arranged in 
any suitable manner, either through the pis 
tons b, as shown at i, or otherwise. . 

Suitable valves fitted for operation by con 
nections from the shaft C will be provided. I 
do not limit myself to any special form of 
valve or Valve-operating mechanism. 
Steam being admitted behind the pistons, 

they are moved forward, and the connections 

from shafts a move the slides B and shaft C. 
It will be seen that the arm c of each shaft a 
and its connecting-rod e work as toggle-bars. 
The greatest angle occurs when the piston is 
in the backward position. The arm and rod 
are in line, or nearly so. The power required 
to move the piston, therefore, diminishes as the 
piston moves forward, so that the expansive 
force is utilized to the greatest extent. The 
pistons are moved forward alternately by ad 
mission of steam, so that each effects the half 
revolution of the driven shaft. 
stroke of each is made by momentum and at 
mospheric pressure. When steam is used at 
a pressure below atmospheric pressure the re 
turn - stroke will be aided by the vacuum 
formed behind the cylinder; when there steam 
is exhausted into a condenser. 

In Fig. 3 the cylinders D D, instead of be 
ing sector-shaped and placed side by side, are 
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of circular form in cross-section, and are placed 
end to end in the arc of a circle concentric 
with the rock - shafts a, which have double 
crank-arms, connecting, respectively, with pis 
ton-rods o and rods e to the slides. The op 
eration in this case is the same with respect 
to the change of angle between the crank-arms 
and rods, and it is to be understood that the 
relation of the parts-that is, the angle-may 
be greatest at the end of the stroke, thus re 
versing the usual method of using steam by 
expansion and giving the greatest power at 
the end of the stroke. 
Having thus described my invention, What I 

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

1. The coubination of two sector - shaped 
cylinders, A, rock-shafts a (, provided with 
piston and crank-arus b c, slides B, crank 
shaft C, and connecting-rods e.g., substantially 
as shown and described, for operation as set 
furth. 

2. The combination of two vibrating pis 
tons, separate rock-shafts connected with the 
pistons, separate slides connected by rods to 
crank-arms of the shafts, and a double-crank 
shaft connected to the slides, substantially as 
shown and described. 

ROBERT LIVINGSTON STEVENS, 
Witnesses: 

R. S. STRAHAN, 
L. BILYEN. 
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