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To all whom it may concern: 
Be it known that I, FRANCIs W. BRADY, a 

citizen of the United States, residing at 
New York, in the county and State of New 
York, have invented certain new and useful 
In aprovements in Walves for Internal-Com 
bitstion Engines; and I do hereby declare 
the following to be a full, clear, and exact 
description of the invention, such as will en 
able others skilled in the art to which it 
appertains to make and use the same. 

In the construction of internal combustion 
engines, where. I have attempted to use an 
exhaust valve which is not operated mechan ically from the engine shaft, but is operated 
automatically by the pressure of the exhaust 
gases themselves, I have encountered diffi 
culties, particularly where the engine is de 
signed for great power, or to run at high 
speed, arising from the fact that the throw 
of the valve, resulting from the pressure of 
destroys the spring or cushion against which 
the valve works in its outward movement. 
The construction forming the subject matter 
of this application has been designed to over 
plicable to the construction of valves operat 
ing automatically by the pressure of the 
moving gases. 
The construction and mode of operation of 

my improved valve will be understood from 
ings and this specification. 

In the drawings, Figure 1 illustrates an 
exhaust valve enabodying my invention ap 
plied to an internal combustion engine; Fig. 

Fig. 3 is a modified form of exhaust valve, 
shown in cross-section; Fig. 4 is a showing, 
in cross-section, of an inlet valve embodying 
my invention; and Figs. 5 and 6 illustrate 
further modified forms. 

In Fig. 1 the valve construction, embody 
ing any invention, is shown as applied to an 
internal combustion engine A. This engine 
forms no part of my present invention and 
its general construction will be understood 
from the drawing without detailed descrip 
tion. In the head of the cylinder body of 
the engine is a valve chamber (t separated 
from the combustion chamber of the engine 
by the valve l which is operated, through 
the rocking-arm (, from the engine shaft. 
In the valve chamber 0, the inlet pipe d ter 
minates, and on the other side of the cham 

ber a is formed the outlet or exhaust valve 
chamber e. This chamber is separated from 
the chamber u by suitable partitions carry 
ing the seated valves f and f', the stems of 
which are rigidly connected together by the 
lever (a pivoted on the bracketh projecting 
from the cylinder body. It will be observe 
that the surface of the valve f which opens 
outwardly is greater than the surface of the 
Valve f' which opens inwardly and that the 
valves are held in the position shown in Fig. 
1 by the spring i. 

In operation the exhaust gas?'s pass from 
the engine cylinder across the valve b into 
the chamber a and against the surfaces of 
the valves f and f'. The preponderance of 
pressure upon the greater surface of the 
valve f throws open this valve against the 
action of the Spring i, and the movement of 
the valve is translitted through the ever of 
to the valvé f, which, in opening against 
the pressure of the exhaust gases, cushions 
the valve f. The relative extent of the sur 
faces of the two valyes f and f' may be regu 
lated to suit, the circumstances governing 
any particular design, so that the exhaust 
valve may be unade to open with the desired 
force and speed. - . . . 

In the construction shown in Fig. 3, the 
valve surfaces f and f', instead of being con 
nected through their stems by the lever 9 
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are mounted on a single stem in. The de 
signer may, in particular cases, use a spring 
to seat the Valves, but ordinarily the weight 
of the valve structure is stiflicient for that 
purpose. 
In Fig. 4. '' is an inlet chamber adapted to 

communicate through the valves S s' with 
an engine cylinder. In this case the valve 
stems are intelled to be connected together 
in the same mainer as the valve stems of 
Fig. 1, but the larger Valves is opened in 
wardly by the pressure of the gases and the 
smaller valve y' opens outwardly against 
that pressure. 

In the construction shown in Fig. 5 the 
collars n and n’ on the stem of the valve t, 
instead of fitting tightly the end of the lever 
(f, are so placed as to give a limited play 
to the valve, thus constituting a lost mo 
tion device. In this case the valve t opens 
freely under the pressure of the gases until 
the collar n, strikes the end of the lever arm, 
whereupon the cushioning by the valve t' 
becomes effective. It will be observed that 
in this construction the valve surface t may 
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tion engine of large power and high speed 

be equal to, greater than, or less than the 
valve surface i. 

in the construction shown in Fig. 6 the 
arm v of the lever g is longer than the arm 
'v', whereby the surface of the valve u may 
be smallel than the surface of the valve u?. 
These several structures have each its own 

advantage under particular circumstances, 
but they are all characterized by the fact 
that the valve opening under the pressure 
of the gases is cushioned by a surface open 
ing against that pressure to which surface 
the movement of the opening valve is trans mitted. 

By means of this invention, I am able to 
Successfully employ in an internal combus 
a valve which is automatically actuated by 
the pressure of the gases, thereby retaining 
the many advantages and the large factor 
of safety inhere it in such a valve structure. 
What clainn is:- 
1. In an internal combustion engine, a 

combustion chamber having a port through 
which the contents of the combustion cham 
ber as a whole pass during the reciprocation 
of the piston, a valve opening in the direc 
tion of flow of the gases and actuated by 
the novement thereof and controlling said 
port, and cushioning mechanism for said 
Valve comprising a surface operatively con 
nected there with and moving against the 
pressure of the gases; substantially as de 
scribed. 

2. In an internal combustion engine, a 
combustion chamber having a port through 
which the contents of the combustion chain 
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ber as a whole pass during the reciprocatio: 
of the piston, a valve actuated by the move 
ment of the gases and controlling said port, 
a second valve opening against the pressure 
of the gases, and connection mechanism be 
tween said valves for transmitting the move 
ment of the first valve to the second, where 
by the movement of the first valve is cash ioned; Substantially as described. 

3. in an internal combustion engine, 2. 
combustion chamber having a port through 
which the contents of the combustion chain 
ber as a whole pass during the reciprocation 
of the piston, a valve actuated by the move 
ment of the gases and controlling said port, 
a surface arranged to move against the pres 
sure of the gases, and connectiing mechanism 
between the valve and said surface, said con 
necting mechanism including a lost motion 
device; substantially as described. 

4. An engine having a valve opening out 
Warclly from the combustion chamber and 
through which the contents of that chamber 
are exhausted, said valve being actuated by 
the pressure of the confined gases on the ex 
hast stroke of the piston, il combination 
with means for cushioning said valve com 
prising a plate in echanically connected 
thereto and moving against the pressure of 
the said gases; substantially as described. 

in testimony whereof i affix ny signature, 
in presence of two witnesses. 

! FRANCS. W. BRADY 
Witnesses: 

BURGESs A CURDEY, 
LEW. C. Moore, 
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