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(C. 123-75) 5 Cairns. 

This invention relates to an internal combus 
tion engine, and more particularly to the supply 
ing of fuel and air to the engine to prevent the 
latter from failing to develop a maximum 
amount of horse power When operating at high 
speed for the lack of fuel and air reaching the 
cylinder of the engine for ignition. 
The primary object of this invention is the 

provision of means for permitting the exhaust 
valve of the engine to be employed for admitting 
air to the cylinder of said engine in addition to 
the fuel admitted by the intake valve, When said 
engine is operating faster than a normal or pre 
determined speed to assure maximum horse 
power development by the engine, the additional 
amount of air as Well as the amount of fuel being 
controllable by a means so that the speed of the 
engine may be varied When operating above nor 
mal or the predetermined speed, both of said 
means being manually controllable. 

VVith these and other objects in vieW as Will 
become more apparent as the description pro 
ceeds, the invention consists in certain novel fea 
tures of construction, combination and arrange 
ment of parts as will be hereinafter more fully 
described and claimed. , g 
For a complete understanding of my invention, 

reference is to be had to the folloWing descrip 
tion and accompanying drawings, in Which 
º Figure 1 is a fragmentary vertical sectional 
view illustrating a portion of an internal combus 
tion engine equipped with the present invention 
and showing the valve operation and flow of fuel 
to the cylinder under normal speed ora Speed be 
low a predetermined speed. 

Figure 2 is a view similar to Figure 1 showing 
the fioW of fuel to the cylinder of the engine When 
the latteris operating at a high speed or a speed 
above a predetermined Speed. 

Figure 3 is a sectional view taken on the line 
3-3 of Figure 1. 

Figure 4 is a fragmentary sectional vievV illus 
trating a means of shifting the position of the 
cams that operate the exhaust valve. 
Figure 5 is a detail sectional view taken on the 

line 5-5 of Figure 4. 
Referring in detail to the drawings, the nu 

meral 5 indicates generally a fragmentary portion 
of an internal combustion engine consisting of a 
cylinder 6, piston 7, cylinder head 8 provided 
with intake and exhaust passages 9 and C con 
trolled by intake and exhaust valves and 2. 
Connected to the intake passage 9 is a car 

buretor construction 3 consisting of a fuel 
chamber 14, an air passage 5 in the form of a 
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manifold connected With the head 8 and includ 
ing a Venturi element 6 through Which air 
passes to the cylinder of the engine from the at 
mosphere, as indicated by the arrows in Figure 
1. The fuel from the chamber 4 enters the 
Venturi element 46by a nozzle i 7. 
An exhaust manifold i 3 including an exhaust 

pipe opening to the atmosphere is connected to 
the exhaust passage C of the head. Also con 
nected to the exhaust manifold 8 is an air pipe 
9 connected to the air passage. È between its 

air intake and the Venturi element so that air 
may fioW into the exhaust manifold, as shown by 
the arrowys in Figure 2. This air may enter the 
cylinder by Way of the exhaust Valve 2 during 
certain operations of the engine. 
The head 8 is provided with supports 2 for 

rotatably supporting cam shafts 24 and 22, The 
cam of the cam shaft 2 is indicated by the char 
acter 23 for operating the intake Valve 4 in a 
normalfourcycle manner. The cam Shaft 2 is 
provided with a square portion on which is slid 
ably mounted a sleeve 24 provided with cams 23 
and 26. The cams 25 and 26 move With the sleeve 
and either may be brought into operative rela 
tion With the exhaust valve 2 for the operation 
thereof on a four cycle principle. 

It is to be noted that the cam 26 has a longer 
high face than the cam 25 so that the cam 28 
will hold the exhaust valve i 2 open longer than 
the cam 25. 
The sleeve 2 is engaged by a fork 27 secured 

to an operatiagshaft 28 slidable in the supports 
2. The operating shaft 28 is adapted to slide 
in opposite directions for engaging and disen 
gaging either the cam 25 or the cam 26 With the 
exhaust Valve. 
Connected to the operatingshaft 22 is a man 

ually controlled operating means 30 whereby the 
Operator may cause a force to be applied to the 
operatingshaft 22 in either direction for the pur 
pose of shifting the position of the cams 25 and 
28 with respect to the exhaust valve when the 
low7 faces of the cams are opposite the exhaust 
Valve. The operating means 30 may be varied as 
to construction and in the present showing con 
sists of a sleeve 3 slidably receiving one end of 
the Operating shaft 22 Which is provided With a 
head 82 forming a spring Seat. The sleeve 3 is 
slidably secured to the operatingshaft by a head 
32 having slidable engagement with the operating 
shaft and fixed to the sleeve 3. 
A spring Seat 34 is formed on the sleeve and 

apertured to freely receive the operating shaft 
and has bearing thereagainst coll springs 35 and 



3D. One end of the spring B bears Against the 
head SS, vhile one end of the Spring i bears 
againstthe head 82. 

hug it will be seen that When the sleeve is 
slid in either direction, one or the other of the 
springs will be placed under tension so that an 
endvise force will be exerted on the operating 
shaft 22 sufficient to move the operatingshaft to 
bring about shifting of the positions of the cams 
2S and 2E when the low faces are oppositè the 
exhaust valve. --- I 

Control valves 37 and 3 are mounted in the 
intake and exhaust passages 9 and 19 and include 
an operating arm 3 to which are connected 
springs 40 acting to normally position the valves 
3T and B in open position, Any suitable man 
ually operated control means-is connected to the 
arm 39 for moving the valves 37 and 3D simul 
taneously, toward and into closed position. 
The cam shafts 2 and 22 are operatively con 

nected With the crank shaft of the engine (not 
shown) in any Well known nanner so that the 
engine Will operate on a fourcycle principle. 

- Stops sare arranged on the head of the en 
gine to beengaged by the arm 39 to limit the 
movement of the control valves 37 and 3 into 
closed position. , - 
The carbureter construction 3 will include a 

main control valve si operated in any suitable 
manner for the control of air and fuel to the 
intake passage 9. 
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the exhaust stroke of the piston and pass to the 
exhaust pipe. The rapid novement of the ex 
haust gases as specified past the inlet of the 
pipe 9 to the exhaust manifold may dravi air 
with the exhaust gases to the exhaust pipe so 
that when exhaust valve acts to admitair to the 
cylinder on the intake stroke of the piston, only 
air free of exhaust gases Will enter the cylinder 
because the exhaust gases on the previous cycle 
has been cleared at the point of connection of 
the pipe il with the exhaust manifold. 
While. I have shown and described the pre 

ferred embodiment of any invention, it will be 
understood that minor changes in construction, 
combination and arrangement of parts, may be 
made without departing from the spirit and 
scope of the invention as claimed. 

Having thus described my invention, what I 
clain s: 
a 1. In an internal combustion engine, a cylin 
der having intake and exhaust passages, a pis 

: ton in sald cylinder, intake and exhaust valves 
forsaid intake and exhaust passages, a carbu 
reter construction connected to said intake pas 
sage for furnishing fuel and air to the cylinder 
under the control of the intake Valve, means for 
operating said intake Valve, and exhaust valve 

. , operating means for operating the exhaust valve 

In operation, it is to be understood that the 
engine operates on the four cycle principle either 
wherà the engine is operating above orbelovy nor 
mal speed or a predetermined speed. When the 
engine is operating at normal or below a prede 
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termined speed, the cam 25 operates the exhaust 
valve sothat said exhaust valve merely acts in 
its original capacity of scavenging the cylinder of 
spent. gases on the exhaust stroke of the pisto. 
At this operation the control valves 7 and SB 
are in open position. The fuel from the carbu 
reter enters the cylinder on the suction or intake 
stroke of the piston, as shown in Figure 1. 

In orderthat the engine may developmaximum 
power at Speeds above normal or a predetermined 
speed, the cam 2B operates the exhaust valve 2 
so that during the intake stroke of the piston 
the exhaustValve is Opened along with the intake 
valve li he fuel filows into the cylinder from 
the carbureteras indicated by arrows in Figure 2 
and also air flows into the cylinderby way of the 
cxhaust valve, asshown by arrows in said Figure 
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2. This additional supply of air to the cylinder 
will assure the engine of operating at its maxi 
mum capacity of horse pover developmentata 
speed above normal ora predetermined speed. 
The carbureter may be provided with means (not 
ghova) for supplying an additionali amount of 
fuel into the air stream passing through the Ven 

for exhausting the cylinder of spent gases at a 
selected speed of the engine and under other se 
lected speeds for operating the exhaust Valve to 
admitair to the cylinder. during the admittance 
of fuel and air to said cylinderby the intake valve 
and to exhaust spent gases from the cylinder. 

2. In an interna combustion engine, a cylin 
der having intake and exhaust passages, a piston 
in said cylinder and operating on a four cycle 
principle, intake and exhaust valves for said in 
take and exhaust passages, a carbureter con 
struction connected to said intake passage for 
furnishing fuel and air to the cylinder under the 
control of the intake valve, a cam mechanism for 
operating the intake valve, and a manually shift 
able cam mechanism for operating the exhaust 
valve for exhausting the cylinder of spent gases 
under a selected speed of the engine and under 
other selected speeds for operating the exhaust 
valve to admit air to the cylinder during the 
admittance of fuel and air to said cylinderby 
the intake valve and to exhaust spent gases from 
the cylinder. . . . 
- 3. In an internal combustion engine, a cylin 
der including a head having intake and exhaust 
passages connecting with the cylinder, intake 
and exhaust valves for said intake and exhaust 
passages, a carbureter construction connected to 

- the intake passage for furnishing air and fuel to 

turi elementi B When the engine is operating 
faster than normal or a predetermined speed. 

i The operator may controll the speed of the en 
i gine above normal or a predetermined speed 
through the movement of the control valves 37 
and 38, the main control valve l' at this time 
is left open and is only employed when the en 
gine is operating at a speed below normal speed 
or the predetermined speed. It is also to be un 

i derstood that when the exhaust valve is actingto 
admit air to the cylinder on the suction stroke 
of the piston, also acts in its normal manner of 
permitting the spentasesto escape from the cyl 
inder on the exhaust stroke of the piston. The 
pxhaust gases travel rapidy from 
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the cylinder on 75 
operation. 

the cylinder under the control of the intake 
valve, an exhaust manifold connected to the ex 
haust passage and including an exhaust pipe 
open to the atmosphere and a pipe connected 
to the carbureter construction for receiving air 
therefrom, a cam mechanism for operating the 
intake valve on the four cycle principle, and a 
cam mechanism for operating the exhaust valve 
on the fourcycle principleto scavenge the cylin 
der of spent gases during the exhaust cycle and 
manually shiftable to open the exhaust valve 
during the admittance offuel and air to the cyl 
inderby the intake vaive when said engine is 
operating at speeds faster than a predetermined 
speed and to open the exhaustivalve for scaveng 
ing the cylinder during the scavenging cycle of 

4. In an internal combustion engine, a cylin 
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der including a head having intake and exhaust 
passages connecting with the cylinder, intake 

º and exhaust valves for said intake and exhaust 
passages, a carbureter construction connected to 
the intake passage for furnishing air and fuel to 
the cylinder under the control of the intake · 
valve, an exhaust manifold connected to the ex 
haust passage and including an exhaust pipe 
open to the atmosphere and a pipe connected 
to the carbureter construction for receiving air 
therefrom, a cam mechanism for operating the 
intake valve on a four cycle principle, a cam 

i mechanism for operating the exhaust valve on 
a four cycle principleto scavenge the cylinder 

- of spent gases during the exhaust cycle and man 
ually shiftable to open the exhaust Valve during 
the admittance of fuel and air to the cylinder 
by the intake valve when said engine isoperat 
ing at speeds faster than a predetermined speed 
and to open the exhaust valve for scavenging the 
cylinder during the scavenging cycle of opera 
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tion, and simultaneously operated control valves 
located in the intake and exhaust passages and 
including Spring means for Ormally urging said 
control valves into open position. 25 

8 
5. In interna combustion engine, a cylinder 

having intake and exhaust passages, intake and 
exhaust valves for said intake and exhaust pas 
sages, a piston operating in the cylinder on a 
four cycle principle, a carbureter construction 
connected to the intake passage for furnishing 
the cylinder with air and fuel under the control 
of the intake Valve, an exhaust manifold con 
nected to the exhaust passage and including an 
exhaust pipe and an air pipe connected to the 
air intake of the carbureter construction, simul- . 
taneously operated control valves in the intake 
and exhaust passages, cam mechanism for oper 
ating the intake Valve on a four cycle principle, 
and a manuallyshiftable cam mechanism includ 
ing double cams for the operation of the exhaust 
valve on a four Cycle principleto scavenge the 
cylinder of spent gases during the cycle of ex 
haust for the cylinder and to open the exhaust 
Valve during the admittance of fuel and air to the 
cylinder by the intake valve during predeter 
mined speeds of operation of the engine and to 
allow the exhaust valve to scavenge the cylinder 
on the scavenging stroke of the piston. 

BURLEY A. PYATT. 

  


