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To all whom it may concern: 
Be it known that I, CARL P. BRooKwAY, 

a citizen of the United States, residing at 
Toledo, in the county of Lucas‘ and State 
of Ohio, have invented certain new and 
useful Improvements in Internal-Combus 
tion Engines, of which I declare the follow 
ing to be a full, clear, and exact descrip 
tion. ' 

This invention relates to the adjustment. 
of the ports of a two cycle internal combus 
tion engine of the sleeve valve type. 
One object of the invention is to furnish 

simple means for conveniently adjusting the 
area of the exhaust openings of a two 
cycle internal combustion engine under 
various loads. 
Another object is to provide means for 

adjusting the timing of the exhaustports 
of the engine without effecting the timing 
of the intake ports. 
A further object is to provide a cylinder 

having sleeve valves and an adjustable com 
pression chamber, the length of the cylinder 
being a minimum. 
Another object is to vary the exhaust 

openings and compression chamber auto 
matically with the amount of fuel charge. 

Other object-s and advantages relating to 
details of construction and economies of_ 
manufacture will appear as I proceed with 
the description of that embodiment of the 
invention, which for the purpose of the 
present application I have illustrated in 
the accompanying drawings: _ 
Referring to the drawings: I 
Figure I is an elevation of the cylinder 

and head members embodying the principle 
of my invention. 
Figure II is a vertical sectional view of 

the cylinder showing the adjustment of the 
cylinder head at full load with the throttle 
wide open. . _ _ ' 

Figure III is a sectional view slmilar to 
Figure II but shows an adjustment of the 
cylinder head for light load wlth the en 
gine throttled down. ,. . _ 

rFigure IV is a cross sectional View of 
the cylinder taken along the line IV-IV 
in Figure II looking 1n the direction of the 
arrows. 
Figure V is a cross sectional view of the 

cylinder taken along the line V-—V in F 1g 
ure III looking in the direction of the ar 
rows. ‘ . 

In_Figures I and II the cylinder wall is 
provided .with exhaust ports 2, 2 and con 
tains the piston 3, having a cylindrical 
sleeve 4:, extending therefrom to perform' 
the functions of a sleeve valve. The sleeve 
4 is provided with exhaust ports 5, 5 to 
register with the ports 2, 2 in the wall of 
the cylinder, while at the piston end of 
the sleeve arethe intake ports 6, 7 which 
register with the internal transfer port or 
by-pass 8 in the cylinder wall. At the 

' outer end of the cylinder is mounted the 
re-entrant cylinder head 9, secured to the 
outer surface of the cylinder wall by the 
screw threads 10 of large pitch, which per 
mit the head to be rotated with respect .to 
the cylinder wall thereby varying the posi 
tion of the inner face of the cylinder head 
with respect to the exhaust ports 2, 2 and 
sleeve ports 5, 5 while the relation of the 

‘ intake ports 6, 7 to the port 8 remains un 
changed. At diametrically opposite points 
upon the inner face of the cylinder head 
are cut away portions forming the recesses, 
or ports, 11, 11 which may be made to regis 
ter with the exhaust ports 2, 5 as in Fig 
ure V, or may be rotated to a point between 
the exhaust ports, as in Figure IV, where 
they will have no effect upon the opening of 
the ports 2, 5. 
The threads 10 are of such a pitch that 

when the cylinder head 9 is rotated through 
an arc of less than 180 degrees the compres 
sion chamber is decreased in volume to such 

‘ a degree that proper compression may still 
be obtained for small fuel charges. Any 
means may be used for rotating the cylin 
der head but I prefer to rotate it by means 
of a link mechanism between the throttle 
valve (not shown) and the operating rod 
15 which is attached to the lug 16 which 
is integral with or rigidly mounted upon 
the cylinder head 9. When the throttle is 
wide open the head is screwed up to give 
a larger compression space and at the same 
time the area of the exhaust passageway is 
lessened to prevent part of the large fuel 
charge to escape therethrough. In Figures 
II and IV, the cylinder head 9 is shown 
adjusted to a position corresponding to full 
power output with the throttle Wide open. 
It will be seen with this adjustment that 
the opening of the exhaust passageway by 
way of the clearance between the face of 
the cylinder head, and ports 5, 5 is limited, 
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when the piston sleeve ‘valve approaches 
the limit of its downward travel. In the 
position shown the intake ports 6, 7 are open 
through the by-pass 8, whereby the inrush 
ing supply of gas will scavenge the explo 
sion chamber, and drive out the exhaust 
gases e?iciently through the limited open 

. , lugs created by way of the _ports 5, 5 as 
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these ports are uncovered by the downward 
motion of the sleeve 4, and ‘register with 
cylinder ports 2, 2. 
In Figures III and V the cylinder head 

9 is shown adjusted to a position correspond 
ing to small power output where the engine 
is subjected to a light load. The position 
of the recesses 11, 11, is such that they reg 
ister with exhaust. ports 5, 5 as shown in 
Figure V. By reason of the position of 
these recesses, the sleeve 4, - in traveling 
down, will uncover the ports 5, 5 at an earlier 
time than in the case of Figure II, and will 
'thus afford a larger opening ‘for a longer 
period of time than in the case of Figure 
II. With this adjustment of the cylinder 
head, and the more limited supply of in 
rushing gas occurring at light load, the 
products of combustion can be easily ejected 
through the exhaust openings, which are 
rendered large by the registering of the re 
cesses 11,11 with the ports 5, 5 and 2, 2. 

It is obvious that the cylinder head may 
be made to assume positions intermediate 
of those shown in Figures II and III, whore 
bya portion only of the recesses 11, 11 will 
register with the ports 5, 2 thus providing 
for intermediate load conditions. The cyl 
inder head may be turned manually, or by 
mechanism associated with the engine, to 
accommodate the engine to the various load 
conditions. 
Inengines of the sleeve valve type, the 

' ‘cylinder is generallyof greater length than 
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in other types of engines, and it is therefore 
desirable to reduce this length as much as 
possible. By threading the head 9 to the 
outer surface of the cylinder wall 1, the 
sleeve 4 may travel to the extreme end of 
the cylinder, thus utilizing the fulllength' 
of the cylinder wall to the best advantage, 
and permitting the use of any desired len h 
of the threaded portion upon the outside 
surface of the cylinder wall, without increas 
ing the. length of the cylinder. ‘ 

I am aware that the particular embodi 
ment-of my invention above described, and 
illustrated inthe accompanying drawing is 
susceptible of considerable variation without 
departing from the spirit thereof, and there 
fore-I desire to claim my invention broadly, 
as well as speci?cally, as indicated by the 
appended claims. ~ 
I claim as myinvention: 
1. In an internal combustion engine, a 

cylinder, a piston therein, said cylinder-hav 
‘ing a head co-operating with said piston and 

‘ and a hea 
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the walls of said 0 linder for varying the 
time of exhaust independently of the time 
of intake. - I 

2. In an internal combustion engine, a 
cylinder, a piston therein, said‘ cylinder hav 
ing a rotary head co-operating with said 
piston and the walls of said cylinder for 
varying the time of exhaust. ' 

3. In an internal combustion engine, a 
cylinder, a piston therein, said cylinder hav 
ing a head co-operating with said piston and 
the walls of said cylinder, and adjustable 
rotatably within said cylinder for varying 
the time of exhaust independently of the 
time of intake. , 

4. In “an internal combustion engine, a 
cylinder member, a piston including a sleeve 
member, and a cylinder head member ?ttin 
within said sleeve member, ports in each 0 
said membersregistering with each other at 
.one portion of the stroke, and means to vary 
'the time of registering of the ports in said 
sleeve and cylinder members. 

5. In an internal combustion engine, a 
cylinder member, a piston including a sleeve 
member, and a cylinder head ?tting within 
said sleeve member, ports in both ofwsaid 
members, the ports in said sleeve member 
being covered and uncovered by said head 
assaid piston reciprocates, and means sup 
porting said head for varying the time of 
covering and uncovering-of said sleeve ports 
by said head. 

6. In an internal combustion engine, a 
cylinder, a piston therein, said cylinder hav 
ing an inwardly extending head co-operat 
ing with said piston and the walls of said 
cylinder for varyin the time of exhaust. 

7. In. an internaI combustion engine, a 
cylinder having ports. in the walls, a_ piston 
having a sleeve extension thereon" contain 
ing ports to register with said cylinder 
ports, said cylinder having a head ?tting 
within said piston sleeve and provided with 
_means to vary the time of opening of said 
piston sleeve ports, including a cut away 
section at a portion only of the. innermost 
end of said head adjacent said sleeve. 

8. In an internal combustion engine, a 
cylinder having ports in the walls, a piston 
having a sleeve extension thereon containing 
ports to register with said cylinder ports, 
"said cylinder having a head ?tting within 
said piston sleeve and provided with means 
to vary the' time of opening of said piston 
sleeve ports including two recesses at d1a 
metrically opposite sidesof the .inner face 
of said head.v 

9. In an internal combustion engine, a 
cylinder, a iston including a sleeve valve 

_revolubly .supported on said 
cylinder, and co-operating with said sleeve 
valve for varying the area of the exhaust 
openin of‘the cylinder. _ I 

10. lgnS an internal combustion engine,-a 
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cylinder, a ‘piston including a sleeve valve, 
and a head supported on said cylinder and 
co-operating with said sleeve valve, said 
head being adjustable in an axial and an 
angular'direction for varying the compres 
sion space and the exhaust openings of the 
engine. 

11. In an internal combustion engine, a 
cylinder, .a piston including a sleeve valve, 
and a head threaded upon said cylinder and 
co-operating with said sleeve valve for vary 
ing the size of the exhaust openings of the 
engine. 

12. In an internal combustion engine, a 
cylinder, a piston including a sleeve valve, 
and a head threaded upon the outer surface 
of said c linder, and co-operating With said 
sleeve Va ve for varying. the size of the ex 
haust openings of the engine. 

13. In an internal combustion engine, ‘a 
cylinder having exhaust opening, ‘a throttle 
valve, and means for varying the compres 
sion space in said cylinder, and varying the 
exhaust openings simultaneously With the 
varyin of the throttle position. 

14. n an internal combustion engine, a 
cylinder having exhaust opening, a’throttle 
valve, and means for varying the compres 

8 

sion space in said cylinder, and varying the 
exhaust openings automatically by varying 
of the throttle position. ' 

30 
15. In an internal combustion engine, a.v 

cylinder having a movable head, a throttle 
valve, common means for ‘varying the com 
pression space in said cylinder and the size 
of the exhaust opening of said cylinder. ' 

16. In an internal combustion engine, a 
cylinder having a movable head, a throttle 
valve, common means for varying the .com 
pression space in‘ said cylinder and the size 
of the exhaust opening of said cylinder si 
multaneously with the varying of the 
throttle position. 

17 . In an internal combustion engine, ‘a 
cylinder havingv exhaust opening,‘a throttle 
valve, and means for varying the exhaust 
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opening simultaneously With the varying'of , 
the throttle position.v 

18. In an internal combustion engine, a 
cylinder having exhaust opening, a throttle 
valve, and means for varying the exhaust 
opening automatically by the varying of ‘the 
throttle osition. - 

In testimony whereof, I a?ix my signature. 

C'ARL P. BROO'KWAY. 
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