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to fit asion, it may 2026er?. 
Be it known that, I, ARTHUR CoNSTANTIN 

SREBs, a citizen of the Republic of France, 
ind resident of Paris, France, have in 
ented slew and useful improvements in 
Valves for Explosion-Engines, which in 
provements are fully set forth in the follow 
g specification. . 
This invention is characterized by the Con 

Centric arrangement of suction- and exhaust 
es of a cylinder of an explosion engine, 

the said valves being controlled by a double 
acting ever receiving its movement from a 
controlling rod in contact with a cam of a 
suitabie cross-section mounted on the cam 
shaft of the engine. w 
The accompanying drawings give by way 

if cxample the shape and the arrangement 
if the valves, of the lever and of the con 
trolling rod aid the can the rotation of 
which is insured in the usual way by the 

ine shaft. The said shaft. and the other 
parts of the motor, such as the frame, con necting rod, pistoia, gear wheels controlling 

The valve is hollow throughout its 
length and is provided with a diaphragm. 
8 located above the annular Suetion cham 
ber 4. Openings 9 provided in the wall of 
the valve, below the diaphragin 8, establish 
communication with the suction opening. 
The apper end of the valve 7 is closed by 
a cap 10, against the outer edges of which 
rests a spring 12 resting on the other hand . 

... on the breech. Under the action of the ten 
sion of the spring in question, the widened 
edges of the valve 7 are held in contact, 
with a certain aimount of pressure, with the 
ground surface of the breech 2 and thus pre 
vent any communication between the cylin 
der and the exhaust, condit. The valve 7 
is called the exhaust valve. Through this 
exhaust valve itself passes, along its axis, 
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the spindle i2 of the suction valve. To that 
end, the diaphragm 8 is provided with a 
hole provided with a sleeve 13 forming a 
guide for the spindle of the suction valve. 
The widened portion of the said waive closes 
the central orifice of the exhaust valve at 

the can shaft, and various accessories, are the side of the cylinder, by resting against 
not shown, heir usual construction being 

i. - 

Figure is a vertical section through the 
roved valves: Fig. 2 is a cross-section 
g. 3, showing the paris in the position 

ci; they assume when the suction valve 
is open: Fig. 2 is a detail view showing the 
paris in the position which they assume 
when the suction valve is closed. Fig. 3 
shows a detail of a modification, 

in Fig. i. () is the cylinder with its water 
jacket, for cooling its walls. The opening 

t; the upper end of the cylinder is closed 
y a breech part 2 held in place by means 

of iianges and boits not shown in the draw 
ing, but, arranged in the usual manner. The 
- is provided along its axis 
with a cylindrical orifice in communication 
with two stiperposed annular recesses: the 
bottom recess 3 being for exhaust, and the 
upper recess 4 for Suction. These two re 
cesses communicate with the exterior respec 
tively by means of exhaust orifice is and suc 
tion orifice 6. Through the central opening 
of the breech part passes a valve 7 sliding 
with a slight, amount of friction in the ori 
fice in question, the widened edges of the 
said valve resting against the ground bot 
for surface pf the breech which constitutes 
the upper end of the cylinder 0. 

the ground surface of the breech as shown 
at 14 in Fig. i. 
The suction valve is held against its seat, 

by a spring 16 resting on the diaphragm of 
the exhaust valve and pressing against a 
cross-bar 17 of the spindle of the suction 
valve. The control of the said valves is 
effected by means of fine balance beam 18 
mounted on a bracket 19 by means of a 
spindle or pin 20 about, which it can oscil 
late. The end of the balance beam at the 
side of the valves is bifurcated and passes 
above the cap 10 of the exhaust, valve 7. 
Above the ends 21 of the said fork of the 
balance bear (Fig. 2) are arranged two 
small balance beams 22 22, the plane of os 
ciliation of which is at a right angie to that, 
of the balance beam i8. The pivot pins 23 
of the said small balance beams 2222 are 
secured to the cap 10 of the exhaust valve 
and the beams 22 have one end contacting 
with the upper surfaces of the ends 2 of 
the fork of the beam 18 and their other 
ends with the top of the spindle of the suc 
tion valve 12. Finally, the end of the bal 
ance beam 18 opposite the valves, is pivoted 
at 24 (Fig. 1) to a rod 25 resting on a cam 
26 by means of a roller 27. A spring 28 
resting at 29 on the frame of the motor, 
keeps the roller 27 always in contact with 
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the cam. In order to obtain that result the 
spring 28 combined with the leverage of 
the balance beam 18, must produce a greater 
momentum than that produced at the other 
side of the same balance beam by the spring 
16 of the suction valve and the small bal 
ance beams 22 22. 
For describing the working of the device, 

it will be assumed that the piston of the 
engine is at the beginning of the Suction 
stroke. At that moment, owing to the shape 
( the cam, the rod 25, under the action of 
the spring 28, descends and oscillates the 
balance beam 18, the ends 21 of the fork of 
which oscillate the small balance beams 22 
22 and open the suction valve 12. The com 
bustible gases enter the cylinder through the 
orifices 6, 4, 9 and through the exhaust valve, 
the latter holding the exhaust opening 
losed by the pressure of the spring 11 and 
the force exercised in the same direction by 
the small balance beams 22, 22 on their. 
Supports 23, 23 secured to the said valve. 
At the end of the suction period, the can 

brings the balance beam 18 back to its hori 
zontal or central position corresponding to 
the closing of the two valves. The two 
periods of compression and of combustion 
followed by expansion succeed each other 
afterward, without any modification in the 
closed position of the valves. At the end 
of the expansion period, the cam, by rais 
ing the rod 25, oscillates the balance beam 
18 which, by pressing on the cap of the ex 
haust valve, forces the latter to open the 
opening of the exhaust conduit through 
which the combustion gases can escape. 
The exhaust valve carries in its movement 
the suction valve which keeps the communi 
cation with the suction conduit cut off. At 
the end of the exhaust,the cam causes the rod 
25 to rise, to oscillate the balance beam 18 
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and to close the exhaust opening, before un 
covering the suction opening, as already 
stated. The opening and closing move 
ments of the suction and exhaust valves 
take, therefore, place in the usual working 
conditions of a four-stroke explosion engine. 
The arrangement shown in the drawings 

for working the valves by means of a single 
cam and a single rod, is given merely by way 
of example, for it is obvious that any other 
constructions fulfilling the same conditions 
could be used, for instance the construction 
shown in Fig. 3. In this modified construc 
tion, the two small balance beams 22 22 are 
replaced by a single small balance beam 30 
arranged in the same plane of oscillation as 
the balance beam 18. On the one hand, it 
rests with one of its ends on the spindle of 
the suction valve, and on the other hand, on 
a suitable boss provided on the balance 
beam 18. The length of the lever arms or 
leverages are calculated so as to obtain the 
necessary travel. - 

Claim. 
In an explosive engine, the combination 

with concentrically disposed intake and ex 
haust valves having slidably associated 
stems, of a lever operating on one of the 
stems to move its valve to open position, and 
another lever mounted on said stem and en 
gaging the first mentioned lever and the 
stem of the other valve to transmit motion. 
from said first mentioned lever to said other 
valve. 
In testimony whereof I have signed this 

specification in the presence of two subscrib 
ing witnsses. 

ARTHUR CONSTANTIN KREBs. 
Witnesses: 

EMILE LEDRET, 
H. C. Cox.E. 
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