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UNITED STATES PATENT OFFICE. 
INTERNAL-COMBUSTION ENGINE. . . . . 

No. 868,017. Specification of Letters Patent. Patented Oct. 15, 1907. 
Application filed August 28, 1906, serial No. 332,313, 

To all whom it may concern. 
Be it known that I, ARTHUR ROLLASON, a subject of 

the King of Great Britain and reland, residing at 
Long Eaton, in the county of Derby, England, engi 
neer, have invented certain new and useful Improve 
ments in Internal-Combustion Engines, of which the 
following is a specification. 
This invention relates to single cylinder internal 

combustion engines working on the four-stroke cycle, 
and has for its object to increase the economy and effi 
ciency of such engines and to prevent or reduce shock 
and avoid strains which arise in operating. 
With this object in view a double or differential pis 

ton is enployed one part constituting the Working pis 
ton and the other a pump piston reciprocating syn 
chronously with the working piston in an extension of 
the working cylinder, and the admission valve, the gas 
and mixing valve, and the air valve are made separate 

during the suction stroke a stratified charge is taken 
into the cylinder, first air, then gas, and finally air, as 
described in a prior application filed by the present 
applicant on 26th September 1905, the Serial No. of 
which is 280Il5. . . 

In the present invention the air and admission valves 
remain open until the piston begins to return on the 
compression stroke, the velocity of the air through the 
valves being utilized to increase the mass of the charge 
taken into the cylinder and raise the pressure thereof 
as much as possible before direct compression coin 
????81???:8 . 

. These and other features constituting the present 
invention will be more specifically described witla rei 
erence to the accompanying (lrawings in which 

Figure 1 shows a longitudinal section of the improved. 
engine. Fig. 2 is a section through the air inlet valve, 
Fig. 3 is a section through the mixing valve, Fig. 4 is a 
diagrain showing the relative periods at which the 
various valves open and close di ring olne conplete! 
cycle. , 

Referring to the drawing, C is the wrking cylinde 

the pump piston. . 
...A is a port céimniunicating With the at niosphere and 

controlled by a slide valve I) which is parated by a 
cam H. on a longitudinal lay shaft M and is held open 
for fully, three strokes of the engine cycle to allow the 
air to ie freely drawn and expelled by the lump piston. 

(loinnunication between the working cylinder and 
50 the atmosphere is (stablishel through tle indet valva I, 

ports in the valved, passage 13, slitle valve I) and port 
A. The valve J controls the admission of the air, and 
gas into the cylinder on the suction stroke and forius 

a mixing or diffusing valve when opened, and when 
closed and in the normal position shown in the drawing 
allows free access of air for scavenging. 
E is the exhaust valve admitting to an exhaust cham 

ber E/ the walls of which are exposed to the cooling 
Water which enters at F traverses the exhaust jacket 
F and passes thence around the water jacket G of the 
working cylinder to the discharge outlet G/. 
When the suction stroke begins, the clearance space 

in rear of the piston P is filled with air and as both the 
inlet and exhaust valves I, E, are at the moment open, 
the air is at atmospheric pressure. 
Spindle J is now depressed by the action of a second 
cam. Non the lay shaft, taking with it the valve J which 
cuts off the entrance of air through the valve ports, the 
gas ports K^ which communicate with the space K be 
ing at the Sanne time uncovered, thus admitting gas 
only to the cylinder. When near the end of the suc 
tion stroke according to the quality of the gas the valve 
J is raised and air only is taken into the cylinder, being 
drawn through the slide valve D, which is now open, 
passage 3 and ports in valve J and inlet valve . The 
valves, J and D remain open until the piston begins 
to return on the compression stroke, by which tine, - 
since the flow of the entering gases has been at a high 
velocity, the air taken in last will by reason of its inertia, 
have crowded into the cylinder so as to raise the pres 
sure thereof practically to that of the atmosphere. The 
inlel valve I is now closed and during the next two 
strokes compression, ignition and expansion of the 
charge occurs. The exhaust valve E is opened at the 
end of the cxpansion stroke and at the leginning of the 
cxhaust stroke the slide valve I) is clos and the air 
now filling the closed space in rear of the piston P is 
compressed into the passages i, 37, while the coin) tis 
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tion products are being expelled ion the working . 
cylinder of the piston P. Just before the end of the 
exhaust strike that is to say when about 6/10ths of the 
stroke has been coupleted the valve is opened and the 
air stored inder pressure in the passages 13, 37 sweeps 
out the remaining products of combustion and leaves 
cool air in the clearance behind the pistol P, as stated 
to be the condition at the beginning of the cycle. 

Fig. 4 shows diagrammatically the periods at which 
the opening and closing of the various valves, as alluded 
to above, occur, and the relative setting of the cans U1. 
the lay shaft can easily be deduced therefroin. The 
expansion stroke, or the commencement of the cycle, 
is represented as beginning at Q and the end of the coul 
pression stroke, or the end otlae cycle, O'cut's at Q. 
The exhaust valve E opens at R and 'lost's at S: the 
air slide valve I) opens at T and remaining open during 
the suction, compression, and expansion strokes, closes 
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at W during the cxhaust stroke; the admission valve 
opens at W and closes at W; the gas ports open at X and 
close at Y; and ignition of the charge occurs at Z. 

0. 

Ilaving thus described the nature of my said inven 
tion and the best means I know of carrying the saine 
into practical effect. I claim:- 
A single cylinder four stroke cycle internal combustion 

engine having a scavenging piston reciprocated by the pis 
ton rod of the engine, an air valve controlling the adnais 
sion of air to the rear of the scavenging piston, said valve 
being held open during fully three strokes Qf the engine 
cycle and closed to cut off communication with the at. 

mosphere only during the exlaust struke, a trombined gas 
:undair control valve, said air control valve leing inter 
posed letween the air admission waive and the cylinder 
inlet valve and being open during the entire cycle xcept 
for a portion of the suction struke, during whicll the gas 
vaal ve is open, substantial y as desºriloed). . 

In testimony whereof I have signed muy name to this 
sectification in the presence of two suscribing witnesses. 

AIRT IIU ER IROI, AS(I)N 

Witnesses: 
lEI) WA ) (A1)N E!, 
I. . . . . . . . ." 
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