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This invention relates to improvements in 

engines. - - 

The principal object of this invention is to 
produce an engine having a power stroke one 
exhaust and two intake strokes of the pistons 
for each revolution of the crank shaft. Another object is to produce an engine 
which will function in the same manner as an 
ordinary internal combustion engine, name 
ly by causing an explosion resulting in a 
power stroke and then exhausting the explod 
ed gas to the atmosphere. . 
A further object is to produce a device 

which is relatively inexpensive to manufac 
ture. 
A still further object is to produce an en 

gine which is positive in operation and there 
fore one which will function in proper Se 
quence. - 

Other objects and advantages will be ap 
parent during the course of the following de 
Scription. . 
In the accompanying drawings forming a 

part of this specification and in which like 
numerals are employed to designate like parts 
throughout the same, 

Figure 1 is a vertical cross section of my engine, 
Figure 2 is a fragmentary vertical cross 

section taken at right angles to that of Fig 
ure 1, in order to show the crank mechanism, 
and 

Figure 3 is a view similar to Figure 1 but 
showing the pistons at substantially the bot 
tom of the power stroke. 
In the accompanying drawings whereinfor 

the purpose of illustration is shown a pre 
ferred embodiment of my invention, the nu 
meral 5 designates the customary crank case 
upon which is secured a cylinder 6 having a 
cylinder head 7 within which the exhaust 
valve 8 and intake valve 9 are positioned. 
Movable within the cylinder 6 is a piston 11 
connected through the medium of connecting 
rods 12 and 13 to the crank of a crank shaft 
14 (see Figure 2). Secured to the crankshaft 
14 are cam discs 16 and 17. The cam disc 16 
has cam grooves 18 formed therein, in which 
a roller 19 carried upon an arm 21 is pivoted 

'' as at 22 to the side of the crank casing 5. A 
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compressed therein and as at this time the 

power through the crank 12 and 13 to the 

travel down drawing in a first charge through 
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link 23 connects the free end of the arm 21 
to a bell-crank 24 pivoted as at 26 to the crank 
case 5. The free end of the bell-crank pro 
jects between the connecting rods 12 and 13 
and is connected by a link 27 to the lower end 55 
of a piston rod 28, which piston rod passes 
through the piston 11 and carries an auxil iary piston 29 upon its upper end. 
A number of by-passes 31 is formed in the 

cylinder and at a point, substantially even 60 
With the bottom of the power stroke. With 
in One of these by-passes is positioned an in 
let valve 32 which operates simultaneously 
With the exhaust valve 8. These valves are 
Operated through a lever 33 traveling on the 65 
cam, 17. .. - - . . . . 

The operation of my engine is as follows:- 
Beginning at the end of the compression 

stroke, a spark occurs in the compression 
chamber above the pistons and ignites the gas 70 
auxiliary piston remains upon the main pis 
ton. The result would be that both pistons will travel downwardly thus transmitting 

75 
crankshaft 14. When the crank shaft ap proaches the point Substantially forty-five 
degrees before lower dead center the roller 
19 Will approach a position in the cam groove . 
18 which will result in the auxiliary piston 80 
leaving the main piston and starting back 
Wardly in an upward direction. At the same. 
time the lever 33 riding upon the cam 17 will 
open the exhaust valve 8 and the inlet valve 
32. As a consequence the burned gas will be 
exhausted and a fresh charge of gas will be 
drawn in at a point between the auxiliary 
piston 29 and the main piston 11. Upon 
reaching the lower dead center, the cam 17 . 
operates to close the exhaust valve and the 
intake valve 32 and the intake valve 9 is 
opened. The auxiliary piston now starts to 

the valve 9, at the same time compresses the 
charge confined between the two pistons. 
At thirty-five degrees beyond lower dead 

center the upper intake valve closes and as 
the auxiliary piston approaches the main 
piston the charge compressed therebetween 
Will pass around the by-pass 31 and enter, 
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into the cylinder at a point above the pistons. 
This double charge is now compressed by 
the upper movement of the pistons and when 
the pistons arrive at substantially top dead 

5 center a spark again occurs and the cycle has 
been completed. 

It is to be understood that the form of my 
invention herewith shown and described is 
to be taken as a preferred example of the 

10 same and that various changes relative to the 
material, size, shape and arrangement of 
arts may be resorted to without departing 
rom the spirit of the invention or the scope 

of the subjoined claim. 
15 Having thus described my invention, I 

claim:- 
In a device of the character described, a 

cylinder, a crank shaft positioned beneath 
said cylinder, a piston movable in said cylin 

20 der and connected to said crank shaft, a cam 
secured to said crank shaft, a second piston 
mounted in said cylinder, a rod extending 
thru said first mentioned piston and con 
nected to said second mentioned piston, levers 

25 interposed between said rod and said cam 
whereby the movement of said second men 
tioned piston may be varied with relation to 
the movement of said first mentioned piston, 
a by-pass formed in said cylinder at a point 

80 adjacent the lower most point of movement 
of said pistons, an intake valve positioned in 
said by-pass, an intake valve positioned 
above said second mentioned piston, an ex 
haust valve positioned above said second men 

85 tioned piston, means for opening said first 
mentioned intake valve and said exhaust 
valve simultaneously, means for opening said 
second mentioned intake valve whereby a 
charge of gas may be delivered above said 

40 second mentioned piston to be mixed with a 
charge admitted thru said first mentioned 
intake valve in the manner and for the pur 
pose described. 

In testimony whereof I affix my signature. 
ARTHUR D. MACFARLANE. 

  


