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?? ??? ????? ?? ???? concer?? ' 
Be it known that I, WALTER BURNRLL 

subject of the King of Great Britain and 
Ireland, residing at 3 Ashcombe Park, Wes 
ton-super-Mare, iun the county of Somerset, 
England, have made a new and useful Im 
provement in Internal-Combustion Engines, 
of which the following is a full and complete specification. . . . . 
This invention relates to internal combus tion engines of the two-cycle type in which 

a displacer cylinder is employed, and it con 

20 

25 

30 

the two cylinders is closed 
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sists of the improved construction herein 
afterspecified whereby the construction is 
simplified and the number of parts reduced, 
the object being to pass into the working cyl 
inder a charge of air in advance of the E. 
of explosive mixture of gas and air so as to 
more effectually scavenge the working cyl 
inder of the exhaust gases without the loss of 
any of the gaseous mixture. , 
According to the present invention ???: 

placerylinder is connected with the work ing cylinder by a single port or passage and 
is provided with an induction pipefitted 
with an inlet valve for the admission of the 
gaseous mixture, the trangement of the sin 
gle port Ur. passage and ?orelative nove 
ments of the pistons of the two cylinders be 
ing such that during a predetermined period 
? suction stroke of the piston of the dis 
placer cylinder the port or ??? between 

i y the piston of the working cyliitler so that gaselius mix 
ture is drawn into the displacerbylinda 

- through the ibilet valve of the induction 
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pipe, i hdl li ring tilne remidler of tlue suc 
tion strok o?zaid ist le port or passige 
liet were le two cylindlers is peiled by the pistol of the working cylinder so as place 
said passige il communication with the for 

I ward cuid of the working cylinder whicli is 
open to ihe atmosphere thiougl a suitable 
opening, where upom tle ilet wnlyein) (lein 
ductioni pipei clases antlluring the ruinler 
of the ?????????? stroke of tle iston of thc dix 
placer cylinder air alone is hawn into the 
said cylinder so that when the port or pils. 
sage between the cylinders is opened as the 
piston of the working cylinder rentles the 
eld of its working stroke the air passes into the said cylinderih advance of R gascos 
1nixture and thua se: Venges. dhe cylindar 
without the loss of any gas 

In the accompanying drawing which illus 
tratés this invention:- Figure 1 is a view in 
sectional elevation showing the piston of the 
power cylindei at the commencement of its 
working stroke and the piston of the di. placeir cylinder approaching the end of its 
suction stroke; Fig.2 is a similar view show ing the piston : the power cylinder ap 
proaching the end, of its working stroke and the pistoi of the displacer cylinder rather. 
nuore tlhan half-wayº its disclarging 
stroke; ? is a similar view slowing the 

|2\, cylinler ut the en of its piston oft 
working stroke and the list on of the lis 
plicer cylinde".approaching (lic gou pletion 
of is discharging stroke; and fig. - is a similar view showing the piston of the power 
tyrlitler approeling the end of its compres 
sia stroke and the pistol of the displacer 
eyli i?ler rall?'r' ?n? ol’e tl?an half-way o? i? 
stotionu struke. 

"Throughout the views sinilar parts are 
murkerl, wit li like letteurs of reference, 
"The working cylindler ut his the sil ex 

hast port a“ locatel ut sich a positio. that 
it is tinrovered by the working piston h.just. 
lxºfoire it. reuelues the eie of its forward. (or 
working stroke. The piston it is of such a 
length that it does not uncover lhe exhas 
port wl?c? i? i? at the ead of its in ward uy 
retur" i strok. , "lhe pisten di is connecte 
to lhe rank-pin e of the crink-slaf e by a 
conectig tl is the lastill name. "It': 
lack ent of the displacer cylinder c is in 

| collection with tle working cylinder ( by 
li'a))s of it port in lias:lge k the opening of 
which into the lisplacer cylinder is so lo 
en tid hat it is never coverrl by the pistol f ad (le pening of said passage into the 
working cylinlei' is sa locatel that it is in 
rolununication with the front end of suid 
ty littler which the piston l of the worling 
tylinder is zit the fruit eind of its return 
stroke. The relative positions of the ex 
lia 1st por tu" a J 1 tl tlhe port o1: passage k:º are 
stacli tlhat bot li areº .pe cd to the closedend of 
the \\'t rking! (:ylinitler as the pistoli i reache:8 
th' end of its forwarlor working stroke, the 
cxlpa list port ta' lx*ing uncouvered ilin advanunces 
of the port or passage k, and when said pis 
(in is a tlhe end of its in wurd or ureturn 
stroke the exhaust port a' is covered and 
losed by said pistoli and the port qrpassage 
is is open communication with the front 
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end of the working and therefore the displacer cylinder through the front end 
with the atmosphere through the opening of the working cylinder until the port or 
in the crank-chamber. As the froit end of passage between the two cylinders is closed 
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port, and as it reaches the end of said stroke 

60 
of the return stroke and the coininencement 

der. The induction pipe p from the carbu 

return stroke of the piston of the working 

the piston b does not clear the port or pas- by the pistol) of the working cylinder. Dur. 
sage k when said piston is at the end of its ig lic remainder of the working stroke of 
eturn stroke a gap of recess, d' is cut or the piston of the working cylinder the pis 
formed in the front edge of the piston for ton of the lisplacer cylider is making its 
tlhe ???: of opening said port or passage retir") (1 lischarge stroke which operates to the front end of ???ie working cylinder. to coupless the gaseous mixture and the air 
The back end of the piston b may be fitted 
with a deflector fof diverting the air and 
ij mixture flowing out of the passage 
k toward the back end of the working cylin 

intil the passage between the two cylinders 
is opened by the piston of the working cyl 
ilder which allows first the air and theitlle 

cylinder. The air operates to scavenge the 
said cylinder and passes out by the exhaust 
Port until said port is closed by the piston 
of the working cylinder on its return stroke. 
During the return stroke of the piston of the 
Working cylinder when the passage between 
the two cylinders is closed the piston of the 
displacer cylinder is on its suction stroke 
drawing in gaseous mixture through the 
inlet pipe or passage until said piston opens 
the passage between the two cylinders and 
puts the displacer cylinder into communi 
cation with the atmosphere through the 
front end of the working cylinder when the 
inlet valve closes and air only is drawn into 

reter leads into the closed end of the dis 
placer cylinder e and is fitted with an auto 
matic non-return valve j. The piston f of 
the displacer cylinder is coupled to the crank 
ping of the crank-shaft g ? a connecting 
rod h in the usual manner. The two crank 
shafts c and g are geared together by spur 
wheels m and n of equal size so that theyro 
tate at the same speed in opposite directions 
and said wheels are so meshed that the pis 
ton f of the displacer cylinder is moving on 
its suction stroke during the whole of the 
time the passage k is open to the atmosphere 
through the front end of the working cyl 
inder, so that during the latter part of the the displacer cylinder as before described. 
said suction stroke air is drawn into the dis- WWhat ??{{?? my invention and desire 
placer cylinder through the passage, the Josecure by Letters Patentis:- 
cylinder a, the crank-chamber, and hole o, The combination in an internal combus 
3. inlet valve it closing immediately the tion engine of the two-cycle type, of a work 
vacuum in the cylinder is destroyed by the ing cylinder the front end which is open 
opening of the passage k to the atmosphere. 
A stratum of air is thereby obtained in the 
displacer cylinder above the gaseous mixture 
which air is first discharged into the work 
ing cylinder which thus scavenges it in ad 
vance of the introduction of the gaseous 
mixture. The valve i may be mechanically 
operated without departing from the spirit 
and scope of my invention. 
The cycle of operation is as follows:- 

Commencing with the working stroke of the 
working cylinder, the piston of Said cylin 
der first closes the passage between the two 
cylinders to the front end of the working 
cylinder and then as it approaches the ent 
of its working stroke it first uncovers the 
exhaust port aid subsequently opens the 
assage between the two cylinders to the ???? end of the working cylinder. On the 

to the atmosphere, a piston in said cylinder 
an exhaust port located at the forward en 
of said cylinder so as to be opened by the 
piston as it approaches the end of its work 
ing stroke, a displacer cylinder, a piston in 
Said cylinder, a single port or passage be 
tween the displacer and working cylinders, 
the opening 
working cylinder being so located that it is 
uncovered by the piston of the working 
cylinder as it approaches the ends of both of 
its strokes thereby placing the displacer cyl 
inder in communication alternately with the 
back and frost, ends of the working cylinder, 
and the opening of Said port or passage into 
the displacer cylinder being so located that 
the piston of said cylinder does not operate 
as a valve to said port or passage, a recess 
in the front edge of the piston of the work 
ing cylindler to coincide with the orifice - of 
the port or passage between the two cylin 
tlers when said pistol is at the end of its 
return stroke, crank-shafts to which the pis 
tons of the two cylinders are coupled by 
connecting rols, spur wheels on the two 
crank-shafts for gearing said shafts to 
gether, the angularity of the crank of one 
shaft with respect to that of the other being 
sich that the piston of the displacer cylin 
der is noving oil its suction strolke during 
the whole of the time the port or passage 

cylinder it first closes the passage between 
the two cylinders, next closes the exhaust 
it opens the passage between the two cylin 
clers to the atmosphere through the front 
end of the working cylinder. At the end 
of the working stroke of the piston of the 
working gylinder the piston of the di? 
plucer cylinder is ????? the end of its outer or suction stroke grid draws air into 
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gaseous Jaixture to flow into the working 
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said port or passage into the 
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between the two cylinders is open to the at- In testimony whereof I have signed my 
mosphere through the front end of the work- name in the presence of two subscribing wit ing cylinder, a port or passage in the back nesses. 
end of the displacer cylinder for the admis- WALTER 13 U IRNICILI. 
sion of the explosive mixture, and a non- . 
???! valve in said port or passage, as set orth. 

Witnesses: 
W. M. A PLETON, 


