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To all whom it MaY CONCErn:
Be it known that 1, QRTHUR ROLLASON, 2 subject of

the King of Great Bl‘lt&_lll and 1rela11d, residing at

Long Eaton, in the county of Derby, England, engi-
neer, have invented certain new and useful Improve-
menis 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,
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and has for 1ts object to increase the economy and effi-
clencey of such engines and to prevent or reduce shof:k
and avold sirains which arise in operating. o

With this object 1n view a double or differential pis-
ton 18 eniployed one part constituting the working pis-;

ton and the other a pump piston rec1procat1ng 8yn-

“chrvnously with the working piston 1n an extension of
the working cylinder, and the admission valve, the gas

and mixing valve, and the air valve are made separate

. and are mechanically operated in such a manner that .
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during the suction stroke a stratified charge 13 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 1.}05 the bvrmi No. of
which is 280115. - -

“In the present invention thf, alr and .:LdIllI%blf}Il valves
remain open until the piston begins to return on the
compression stroke, the vvlouty of the air through the
valves being utilized to increase the mass of the charge

- taken into the cylinder and raise the pressure thereo
taken into the cylinder and raise the pressure thercol
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" and P the working piston, O th pump cylinder and P72
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as much as possible beiore d‘ir{:ct.(:mupresﬁitm com-
Mences. | -
. These and other features constituting the present

invention will be more spectfically deseribed with ref-

erence to the accompanying drawings in which

Figure 1 shows a longitudinal section ol the improved.
engine.  Fig. 2 is a section through the air inlet valve,

Fig. 3 is a scction through the mixing valve, Fig. 4 1s a

-di&gmm'hhuwiug the relative 'pt riods at which the
varlous valves open aml close during one complete

cvele,
Referring to the drawing, C s the working cylinder

the pump piston.

A 18 a port communic ating with the .n,!,mml;lu re and
(:()ntr:.}ll.td hy a slide valve D which s eporated by a

cam B on a longitudinal lay shaif M and is held open

for fully: three strokes of the engine eyele to allow the

air to he freely drawn and expelled by the pump ]}i%i'tm
¢‘ommunication between the working eylinder and

| 50 ‘the at mnaplwrf is ostablished through the inlet valve [

pmt.H in the valve J, passage B, shde valve D and port

A, The vaive d L,nntmlh the admission of the atr and
gas into the, cylinder on the suction stioke wnd forins |

‘the air is at atmospheric pressure.
spindle J/ is now depressed by the action of a second
cam N.on the lay shaft, taking with it the valve J which
cuts off the entrance of air thraugh the valve ports, the |

| & mixing or dlffllBlﬂQ‘ valve when opened, and when

closed and in the normal position shown in the drawing
allows free access of alr for scavenging. o
* K is the exhaust valve admitting to an exhaust cham-

~ber E/ the walls of which are exposed fo the cooling
water which enters at ¥ traverses the exhaust jacket

¥ and passes thence around the water jacket G of the
working cylinder to the discharge outlet G/.

When the suction stroke bégins, 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 opelt,
The -gas valve

gas ports K/ which commumicate with the space K be-
ing at the same tine 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 1s raised and air only is taken into the cylinder, being
drawn through the slide valve D, which is now open,
passage B and ports in valve J and inlet valve 1. The
valves'l, J and D remain open until the piston begins

~te return on the compression stroke, by which tine,.
- since the flow of the entering gases has been ata high
“veloeity, the atr taken in last will by reason of 1ts inertia

have crowded into the cylinder'so as to raise the pres-
sure thereof prd(,tlutlly to that of the atmosphere. The
inlet valve 1 13 now closed and c_lmmg Lhe next two
strokes (:Ulllpl'w:fsiull ignition and v};p;umiun 0
charge occurs.  The exhaust vulve 1 s opened al the

end of the cxp.;umun stroke and at the heginning of the

cxhaust stroke the slide valve D as clos - and the air
now filling the closed space in rear of the piston 17 s
compressed nfo the passages 15, 1B/, while the combus-

tion products are being expalled {rom the working

cvlinder of the piston P Just before the end of the
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cxhaust stroke that 1s to suy when about 6/10ths of the

stroke has been completed the valve §isopened and the
air stored under pressure in the passages 13, B/ sweeps

out the remaining products of combustion and leaves
cool air in the clearance behind the piston P, as stated
to be the condition at the beginning of the cycle.

- Pig. 4 shows diagrammatically the periods at which

the opening and closipg of the various valves, as alluded

to above, oceur, and the relative setting of the cams on
the lay shaft can casily be deduced therefrom.  The

cXpansion stroke, or the commencement of the cyele,

I re Prese nled as heginning at Q and the end of the com-
pression stroke, or the end of the cycle, occurs al ().
The exhaust va!ve I opens at R and closes at. 8; the
air slide valve D opens at T and remalning open during

the suction, compression, and expansion strokes, closes
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at V during the exhaust stroke: the adinission valve
opens at- V and c¢loses at W ; the gas ports open at X ;md
close at Y and ignition of ﬂw charge occurs at Z. |

Having thus deseribed the nature of wy saud inven-
tion and the hest means [ know of mlnlng the saine
into practical effect, T claim:—

A single eylinder four stroke cycle internal combustion
engine having a scavenging piston reciproeated hy the pis-
ton rod of the engine, an air

sion of airto the rear of the scavenging pis{on, said valvoe

-~ heing held open duwring fully three strokes ¢f the engine

cycele and closed (1o cut uﬁ communication with the at-

valve controlling the admijs- .

|

specification in the presence of two

‘mosphere only durmw the nh-mst stroke, a combined rasg
and_air conirol valve, said air econtrol valve heinge inter-
posed hetween the air admission wvalve and the eviindoer
inlet valve and bheing open duris ng the entirve cyele except
for a'portion of the suction stroke. during whiclh ilm s
vilve is open, substantially as described. |
In testimony whereof I have signed my name to this

0 subiscribine witnesses,

- ARTIIUOR ROLLASCN

Witnesses .

Lopwanp (tanupyny,
I. 3 (veess s
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