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To all whom, it may concern: 
Beit known that I, JoHN FRANCIS BRICE, 

a citizen of the United States, and a resi 
dent of the township of Bensalem, in the 
county of Bucks and State of Pennsylvania, 
have invented a new and Improved Valve 
Action, of which the following is a full, 
clear, and exact description. 
My invention relates to a valve action, and 

aims to provide a structure of this character, 
particularly adapted for use in connection 
with an explosive motor of the two-cycle 
type. - 

Tn two-cycle engine practice it has been 
common to compress the unexploded fuel 
charge within a case or compartment at the 
lower end of the cylinder, and usually the 
crank case. In combination with this con 
struction it has been usual to admit the com 
bustible charge to the base by means of a 
port in the cylinder wall uncovered by the 
skirt of the piston at one end of its stroke. 
This entails periodic variations above and 
below atmospheric pressure in the crank case, 
giving rise to irregularities of operation due 
to leakage around the bearings and the joints 
of the crank case, also a rather low limit is 
placed on the revolution speed because of the 
very short interval during which the fuel 
port remains open. With a view to correct 
ing the latter fault, another construction has 
been used in which the so-called third port 
for admittitng the mixture to the base is 
replaced by some form of check valve auto 
matically opened by the suction beneath the 
rising piston and closed at the return of 
the piston by excess pressure over atmos 
pheric, usually with the addition of a light 
spring to hasten the closing. The structural 
considerations limit the size of such a valve 
and the inertia of the mass of the valve lim 
its the speed of its action very materially. 
With these and further difficulties in mind 

the present invention has reference to a valve 
structure by means of which primarily no 
loss of compression will be experienced. 
A further object of my invention is that 

of providing a device of the character stated 
by means of which a high compression will 
be provided. 
A still further object of my invention is 

that of providing a device of the nature 
stated in which an unprecedentedly large 
opening is provided for the admission of the 
combustible charge by means of a valve ac 
tuated both automatically and positively 

of the operating cycle. 
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without the use of springs or any added part 
other than the piston rod itself. 
Another object of the invention is that, of 

providing a device of the type stated which 
will employ an extremely simple construc 
tion of parts, and arrangement of the same, 
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and by means of which the efficiency of the 
motor will be generally improved, aside 
from the fact that mechanical difficulties 
will be reduced to a minimum. 
With these and further objects in mind my 

invention contemplates the combination of 
a motor embracing a cylinder- and a piston 
movable within said cylinder, together with 
a combustion chamber beyond the piston, 
and a compression chamber below the same, 
as well as a valve mechanism actuated by 
the motor operations, and Serving to control 
the flow of unexploded fuel into the combus 
tion chamber. 

Reference is had to the attached sheet of 
drawings as illustrating one practical em 
bodiment of my invention and it will be seen 
in these views that 

Figure 1 is a sectional side view of a mo 
80 

tor generally embracing a conventional con 
struction with which there is associated, 
however, my improved type of valve action 
and showing the parts in one position; 

Figure 2 is a somewhat diagrammatic 
view on the order of Figure 1, and showing 
the position which the parts assume when 
the motor is in a different stage of its cycle; 
and - 

Figure 3 is a view similar to Figure 2 and 
showing the motor parts in the position 
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which they assume during still another step 
It will be seen in these views that the refer 

ence numeral 11 indicates a cylinder provid 
ing the usual combustion chamber 12, said 
cylinder, if desired, being provided with a 
jacket 13, and also mounting, in the usual 
manner, a fuel igniting device 14. Moreover, 
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in accordance with conventional construction, 
a piston 15 is mounted for reciprocation 
Within the cylinder, and this piston is opera 
tively attached to a crank shaft 16 by a con 
necting rod 17 all of which is in accordance 
with the usual construction. 

However, contrary to the conventional con 
struction, it will be noted that a cylinder 11 
has a base 18 attached to its inner end, and 
this base provides a space 19 into which a fuel 
charge is introduced through a pipe 20, it 
being noted, however, that an inwardly ex 
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tending flange portion 21 is provided ad 
jacent the inner end of the cylinder and acts 
as a valve seat in a manner hereinafter 
Specified. 
Normally the motor operates as follows: 
The compressed fuel charge flows as in cus 

tomary two-cycle engines through a by-pass 
22 and is introduced into the combustion 
chamber 12, through an opening 23 upon the 
piston 15 moving inwardly beyond said Open 
ing. This fuel charge is then compressed 
into the chamber 12 and subsequently ignited 
to force the piston 15 inwardly, and upon the 
said latter member reaching a point in line 
with the opening 24 the products of combus 
tion flow from within the cylinder through 
the exhaust manifold 25. 

However, it will be noted that an initial compression of the unexploded fuel charge 
is obtained incident to the fact that a suitable 
valve 26 is slidably mounted upon the rod 17, 
and the movement of this valve on the One 
hand is limited incident to contact with the 
valve seat provided by the flange 2i, while 
on the other hand any suitable stop means 
such as inwardly extending pins 27 may be 
provided for limiting the outward movement 
thereof. 
Thus in operation, reference being had to 

Figure 3, it will be noted that the piston 15 
is upon its outward stroke, and due to the 
frictional contact existing between the valve 
26 and the rod 17, the said valve will be in 
its completely unseated position or, in other 
words, in contact with the pins 2. Due to 
the outward movement of the piston, a fuel 
charge will be sucked in through the pipe 20 
as has been indicated in arrows in the figure 
referred to, and this fuel charge will enter 
first the space 19 and flow past the valve 26, 
and so into the space existing between the 
valve and the piston. This operation will 
be continued until the piston reaches the out 
ermost point of the stroke and upon the same 
again traveling inwardly as in Figure 1, in 
cident to the explosion of the fuel charge 
within the combustion chamber 12, it will be 
obvious that the valve 26 will be carried with 
the rod 17, and seat upon the flange 21 thus 
sealing the space aforementioned. 
A fuel charge will now be trapped within 

this space, and, due to the continued inward 
movement of the piston, will be compressed, 
and, upon the piston clearing the opening 
24, the products of combustion will be dis 
charged from within the combustion cham 
ber, and, upon the piston further advancing 
as in Figure 2, the compressed unexploded 
fuel charge aforementioned will flow through 

50 the opening ol' port 23 into the combustion 
chamber, and this entire cycle will be re peated again and again as the engine is oper 
ated. 

it is to be noted in this connection that any suitable packing means such as a stuffing 
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box 28 may be associated with the base 18, 
and encircle the rod 17, So that an escape of 
fluid from within the space 19 is prevented, 
it being further noted that a similar packing 
29 is preferably associated with the valve 23 
for the purpose of preventing a fioW of fluid 
also past this point. 
An alternative construction may be en 

ployed in which the space 19 is not separated 
from the main body of the crank case which 
must, of course, be a completely closed chann 
ber in this instance, attention being called to 
the fact that this space is never subjected 
to any compression above atmospheric and 
that the periodic suction below atmospheric 
is so slight, as to be almost negligible. 

I would state in conclusion that while the 
illustrated example constitutes a practical 
embodiment of my invention I do not limit 
myself strictly to the exact details herein 
illustrated since manifestly the same can be 
considerably varied without departing from 
the spirit of the invention as defined in the 
appended claims. 

Claims: 
1. in an internal combustion engine in 

cluding a cylinder, a charge receiving cham 
ber formed on one end of the cylinder and 
coininunicating with the latter through an 
opening formed in the end of the cylinder, 
and a piston rod extending through the 
chamber and opening into the cylinder, 
means for controlling the flow of the charge 
between the charge receiving chamber and 
the cylinder, comprising means slidably 
mounted on the piston rod for closing said 
opening, and means mounted in the cylinder 
for limiting the movement of said means for 
closing the opening with the piston rod. 

2. A device of the class described, com 
prising a cylinder having a plurality of in 
let and outlet port openings extending 
through its Wall and open at One end, a 
jacket surrounding Said cylinder and spaced 
therefrom forming a channel for directing a 
charge through the inlet openings in the cyl 
inder Wall, a charge-receiving chamber 
formed on the lower end of the jacket and 
Separated from the jacket and cylinder by an 
annular plate, a piston having a piston rod 
connected thereto slidably mounted in the 
cylinder, means mounted on the piston for 
directing the charge entering through the 
inlet ports in a desired direction, a valve for 
closing the opening in the annular plate slid 
ably mounted on the piston rod, and means 
carried by the jacket for limiting the move 
ment of said valve. 

3. In an internal combustion engine in 
cluding a cylinder, a charge receiving cham 
ber formed on the end of the cylinder and 
communicating with it, and a piston rod ex 
tending through the chamber into the cyl 
inder, means for controlling the flow of the 
charge between the charge receiving cham 
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ber and the cylinder, comprising a valve 
slidably mounted on the piston rod, and 
means mounted in the cylinder for limiting 
the movement of the valve with the piston 
rod. 

4. In an internal combustion engine, a cyl 
inder, a casing formed on one end of the cyl 
inder providing a charge receiving chamber, 
said casing having an opening formed in One 

10 wall establishing communication with the 
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cylinder, a piston rod extending through the 
charge receiving chamber and said opening, 
a valve, adapted for seating over the open 
ing in the casing Wall to close the same, slid 
ably mounted on the piston rod, said valve 
frictionally engaging the piston rod, and a 
plurality of radial projections mounted in 
the cylinder for limiting the movement of 
the valve with the piston rod. - 

JOHN FRANCIS BRICE. 
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