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To all whom it may concern: 
Be it known that I, How ARD E. CoFFIN, 

a citizen of the United States of America, 
residing at Detroit, in the county of Wayne 

5 and State of Michigan, have invented cer 
tain new and useful Improvements in Ex 
plosion-Engines, of which the following is 
a specification, reference being had therein 
to the accompanying drawings. 

10 The invention relates to explosion en 
gines, and has particular reference to the 
construction and arrangement of the valve 
as hereinafter set forth. 
In the drawings-Figure 1 is a longitudi 

i5 nal section partly in diagram through an 
engine of the two-cycle type to which my 
improvement is applied: Fig.2 is a similar 
view illustrating the valve as applied to a 
four-cycle engine; and Fig. 3 is a section 

20 at right angles to Figs. 1 and 2 illustrating 
a modified construction. 

It is the object of the invention to obtain 
a simple construction and arrangement of 
valve, which will control-first, the ex 

25 haust port-and, second, a transfer passage 
connecting the crank case with the cylinder. 
Where applied to an engine of the two-cycle 
type, this valve alone will control the oper 
ation of the engine, but with a four-cycle 

30 type of engine it is preferably employed 
as an auxiliary to the main valve, and per 
forms the function of controlling an aux 
iliary exhaust, and the transfer of the com 
pressed air from the crankcase to the cylin 

35 der to augment the explosive charge. 
As illustrated in Fig. 1, A is the engine 

cylinder, B the crank case, C the piston, 
and D the crank shaft. E is the valve 
which is preferably of the rotary type, and 

40 is seated in the engine case at one side of 
the cylinder. F is an exhaust passage ex 
tending transversely through the engine cas 
ing, and G is a longitudinally-extending 
passage which connects the engine cylinder 

45 with the crank case. These passages cross 
the seat of the valve in directions transverse 
to each other, and thus may be alternately 
opened by the registration therewith of the 
transfer port H in the valve. The valve E 

50 is preferably rotated at crank-shaft-speed, 
and may be driven from the latter by any 
suitable intermediate connection-such as 
the sprockets and chain J. The timing is 
Such that the exhaust port F is first opened 

55 and closed, and then the transfer port G is 

opened while the piston is still at the lower 
end of its stroke to permit the passage of 
the explosive charge from the crank case 
to the cylinder. If desired, the timing of 
the opening of the exhaust port may be 60 
controlled by the movement of the piston 
C, instead of by the valve. E, but, as illus 
trated, the piston will uncover the port F 
at precisely the same time that the valve 
E comes into registration therewith. 65 
The construction illustrated in Fig. 2 is 

a four-cycle engine, which may be provided 
with any suitable construction of main in 
let and exhaust valves (not shown). It has 
been found that increased power may be 70 
obtained from such an engine by providing 
an auxiliary exhaust port for more quickly 
reducing the pressure within the cylinder, 
and further that an increase in power may 
be obtained by the injection of air con- 75 
pressed in the crank case into the cylinder 
in conjunction with the explosive mixture. 
Both functions are performed by the valve 
E’ which is arranged to control the trans 
versely-extending ports F and G', the 80 
former constituting the auxiliary exhaust, 
and the latter the transfer passage for the 
compressed air to augment the explosive 
charge. The valve E is preferably driven 
from the crank shaft, but is so timed that 85 
a quarter turn of the valve corresponds to 
a full revolution of the crank shaft. Thus 
the cross port H in the valve E will register 
with the ports F. G' alternately after each 
revolution, opening each of said ports once 90 
in every two revolutions of the crank shaft. 
It will be understood that the port F is 
opened at the proper point in the power 
stroke of the piston and that after the scav 
enging stroke and during the suction stroke 95 
the port G' will be opened to transfer the 
augmenting air. 
Both of the constructions above described 

have the advantage that the axes of the ro 
tary valve may be arranged parallel to the 100 
crankshaft so as to permit of a direct drive 
connection from the one to the other. Fur 
thermore, the exhaust and transfer ports 
may be located at any point desired and still 
may be controlled by the same valve. 105 

In Fig. 3 have shown a modified con 
struction in which the valve is capable of 
being shifted angularly to advance or re 
tard its operation. Various constructions 
may be employed for this purpose, but, as 110 
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illustrated, the valve E is connected to a 
drive gear K by a spiral key L. The gear 
K forms a member of a train M driven from 
the crank shaft and the width of the gear 
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K is sufficient to permit of lateral adjust 
ment and to still remain in mesh with the 
adjacent gear. Thus by laterally shifting 
the gear K, as by the lever N, a rotation of 
the valve is effected, which will alter its time of operation. 
While I have described the valve E as 

controlling the transfer and exhaust ports, 
it is obvious that this control may be effected 
in conjunction with other means. Thus the 
piston may be employed to time the opening 
of the ports and particularly, the exhaust 
port, while the rotary valve will perform the 
function of closing the port. In such modi 
fications, the rotary valve will still control 
the ports in the sense in which that term is employed in the claims. 
What I claim as my invention is: 
1. In an explosion engine, the combination 

with a crank case forming a compression 
chamber, of a cylinder having a transfer 
passage connecting with said crank case, and 
an exhaust port, and a single valve control 
ling said transfer and exhaust ports. 8 p 
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2. In an explosion engine, the combina 
tion with a crank case forming a compres 
sion chamber, and a cylinder having a con 
necting passage with said crank case, and an 
exhaust passage, of a single rotary valve 
controlling Said exhaust and transfer pas 
Sages. - 

3. In an explosion engine, the combination 
with a crank case forming a compression 
chamber, and an engine cylinder having a 
connecting passage with said crank case, and 
an exhaust port, of a rotary valve control 
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ling both of said passages arranged with 
its axis parallel to the crank shaft, and a 
direct drive connection between said crank 
shaft and valve. 

4. In an explosion engine, the combination 
with a crank case forming a compression 
chamber and a cylinder having a connecting 
passage with said crank case, and an exhaust 
port, both formed in the wall of the cylin 
der, of a rotary valve seated in the wall of 
said cylinder and controlling both of said 
passages. ... ' 

5. In an explosion engine, the combination 
with a crank case forming a compression 
chamber, of a cylinder having formed in the 
wall thereof a transfer port connecting with 
said crank case, and a transversely-arranged 
exhaust port, and a rotary valve seated in 
the wall of said cylinder to alternately open 
said exhaust and transfer ports. -. 

6. In an explosion engine, the combination 
with a crank case forming a compression 
chamber, of a cylinder having a transfer 
passage connecting with said crank case, and 
an exhaust port, and a valve having a single 
port controlling said transfer and exhaust ports. 

7. In an explosion engine, the combination 
with a crank case forming a compression 
chamber, of a cylinder having a connecting 
passage with said crank case, and an exhaust 
passage, and a rotary valve having a single 
passage controlling said exhaust and trans fer passages. 

In testimony whereof affix my signature 
in presence of two witnesses. 

HOWARD E. CORFN. 
Witnesses: 

LENA. M. CARLE, 
C. O. EGERTON. 

Copies of this patent may be obtained for five cents each, by addressing the 'Commissioner of patents, 
Washington, D. C.’ 

45 

50 

55 

60 

65 

70 

75 


