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- a displacer cylinder is employed, and it con-
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~.the object being to pass into the workin F cyl-
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- through the mlet valve of the induction
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any of the gasecous mixture,

phacer eylinder the port or passage between
Ibe two cylinders is closed Dy the piston of

~suidd ]p‘m:sngu - cotmmunicalion with the for-

opemng, whevenpon the inlet vilyve iy ie -
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To all whom it CONCern:

~ Be it known that I, Wavter Burwerr, a

subject of the King of Great Britain and

" Ireland, residing at 3 Ashcombe Park, Wes-

ton-super-Mare, in 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

_ This invention relates to ihternal combus-
tion engines of the two-cyele type in which

sists of .the improved construction herein-
after specified whereby the construction is
simplified and the number of parts reduced,
mder a charge of air in advance of the charge
of explosive mixture of gus and air so as fo
more ‘effectually scavenge the working cyl-
mnder of the exhaust gases without the Joss of
N T

According Lo the present invention thefdii*s-
placer cylinder is connected with the worl:-
g cylinder by a single port or passage anc
13 provided with an” induction pipe fitted
with an inlet valve for the admission of the

gaseous mixture, the arrangement of the sin- -

gle port or passage nnd the relative ove-
ments of the pistons of the two ¢ylinders be-
ing such that during u predetermined period
of the suction stroke of the piston of the dis-

» g *
¢"working eylinder so that gasedus mix-
tiee is dravwen inlo the displacer -tylinder

pipe, and during the renwinder of the sace-
tion stroke of satd piston (the port or passuge
between the two eylinders is opened by 1{:0
piston of the working eylinder so as to place

ward end of the working cylinder which is
open -to the atmospheve througly a suitable

duction pl‘!}é eloses and during the remaindes
of the suction stroke of the piston of the dis-

placer cylinder air ulone s «drvawn into (he

said cylinder so that when the port or pns.
sage belween the eylinders is opened ns (he

pistonof the working cylinder reathes the
end of its working stroke the air Fam&s o
the said cylinder 1 advance of the gascous

nixture and thus senvenges. the cylindar

without the loss of any Sﬂ#r o

In the accompanying drawing which illus-
tratés this invention :—igure 1 is a view in

sectional elevation showing the piston of the

- power cylinder at the commencement of ily
working stroke -and the piston of the dn\--

placer cylinder approaching the end of s
suction strake; Ifig. 2 is a similay view show-
Ing the piston of the power cylinderpap-
proaching the end of its working stroke nnq

the pistonr of the displacer cyvlinder rather.

more than  half-way on ils discharging

stroke; g0 3 18 a similar view showing. the
piston of the %)OWL‘I' evlinder il the end of s

vorking stroke and the piston” of the lis-
plicor eylmder approaching. the completion
of is dizcharging stroke; and Fig, b s a
stmitar view showing the piston of the power
celinder approaching the end of its compres-
ston stoke aind the piston of the displacer
cyhngler rather more than half-way oun ils
sttetion stroke,

Throughont the views similar parts ave
marked with like letters of veference,

The working eyBuder ¢ has the nsnel ex-
hanst port ¢! Jocated at such o position thad
1018 uncavered by the -wm*lcing piston & just.
before it reaches the end of s forwiad, or
working sivoke. The piston & is of such 2

ength thatl iy, does not uncover the exhans
port when i 15 at the end of its inward or

retwrn stroke. - ‘Fhe piston s conmected
to the crunk-pin ¢ of the connk-shaft ¢ by a
conuecling rm‘[1 (1% the nsual manner.  The

bael end of the displacer eylinder ¢ is in
connection with the 'u'orl{lll/g eylinder @ by

means of w porlt or passage & the opening of
which into the displiewr eylinder iy so lo-
ciled that 1is never covered by the piston

Tand the opening of said passage into the

working eylinder ix so located that it is in
counnunication with the front end of said
cybinder when the piston & of the working
cylimder s ut the front end of its vetynn
stroke.  The relulive positions of tihe ex-
haust port o' amd the port or passage 2 are
sneh that both sve opened to the closed end of
the working evlinder as the piston 3 reaches
the.end of Hs Torwand or working stroke, the
exbaust port «' eing nncovered in advancs
of the port or passuge &, and when said pis-
lon s al the end of its inward or woturn
stroke the exhnust port «' is covered angd
closed by said pistoii and the port gr passage
I 15 1y open communication: with the front

05

6o

70

80

00 -

906

100

10¢



1n the cranle-chamber.,
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end of the working cylinder and therefore
with the atmosphere through the opening ¢

the piston & does not clear the port or piLs-
sage & when said piston is at the end of its
return stroke a gap or recess 0! is cut or
formed in the front edge of the piston for
Lhe pm?or&e of opening said port or passuge
ront en |
The back end of the piston & may be fitted
with a deflector fof diverting the -air and
aseous mixture flowing out of the passage
A toward the back énd of the working cylin-

“der. ‘The induction pipe p from the carbu-

reter leads into the closed end of the dis-
placer cylinder ¢ and is fitted with an auto-
matic non-return valve 5. The piston f of
the displacer cylinder is coupled to the crank-
pin ¢* of the crank-shaft ¢ by a connecting
rod 4 1n the vsual manner. The two crank-
shafts ¢ and ¢ are geared together by spur
wheels m and » of equal size so that they ro-
tate at the same speed in opposite directions
and saixd 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 % is open to the atmospherc
through the front end of the working cyl-
inder, so that during the latter part of the
said suction stroke air is drawn 1nto the dis-
placer cylinder through the passage %, the
cylinder a, the crank-chamber 7, and hole o,
the inlet valve j closing immediately the
vacuum in the cylinder is destroyed by the
opening of the passage % to the atmosphere.
A stratum of air is thereby obtained in the
displacer cylinder above the gascous mixture
which air 1s first discharged into the work-
ing cylinder which thus scavenges it 1n ad-
vance of the introduction of the gaseous
mixture. The valve j 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 cyﬁnder, 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 end
of its working stroke it first uncovers the
exhaust port and subsequently opens the

assage between the two cylinders to the
ack end of the working cylinder. On the

‘return stroke of the piston of the working

cylinder it first closes the passage between

- the two cylinders, nexti closes the exhaust

port, and as it reaches the end of said stroke
it opens the passsge belween the two eylin-
ders to the atmosphere through the front
end of the working cylinder. At the end

~of the return stroke and the commnencement

of the working stroke of the piston of the
working cylinder the piston of the dis-
jlacer cylinder is reaching the end of its

a5 vuter or suction stroke ynd draws alr into |

As the front end of

of the working cylmder. |

| {0 secure by Letters Patent is:—
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the displacer cylmder through the front end
of the working cylinder until the port or
passage between the two eylinders is closed
by the piston of the working cylinder. Dur-
g the remaider of the working stroke of
the piston of the working cylinder the pis-
tone of the displacer eylinder is making its
return or discharge stroke which operates
Lo compress the gaseous mixture and the air

until the passage between the two c¢yhnders

is opened by the piston of the working cyl-
ider which allows first the air and then fhe

7{r

srascous amxture to flow mto the working

cylinder. The air operates to scavenge the
sald cyhinder 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 tge piston of the
displacer cylinder is on its suction stroke

drawimg 1n 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 ¢ylinder when the
inlet, valve closes and air only is drawn into
the displacer cyljnder as before described.

What I clnimia‘s my mvention and desire

~'I'he combination m an internal combus-
tion engine of the twocycle type, of a work-

ing cyhnder the front end of which is open

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 ag 1t approaches the end of its work-
ing stroke, a displacer cylinder, a piston in

sald cylinder, a single port or passage be-
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tween the displacer and working cylinders,

the opening of said port or passage into the
working cylinder being so located that it is
ancovered 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 frout ends of the working cyliuder,
and the opening of satd port or passuge into
the displacer cylinder being so located that

the piston of said cylinder does not operate

as a valve to sald port or passige, a recess
i the front edge of the piston of the work-
ing eyhinder to coincide with the orifice of
the port or passage between the two c¢ylin-
ders when said piston is at the end of its
return stroke, crank-shafts to which the pis-

| tons of {he Lwo cylinders are coupled by
| commecting rods, spur wheels on the two

crank-shafts for gearing said shafts “to-
gether, the angularilty of the crank of one

shaft with respect to that of the other being

stich that the piston of the displacer cylin-
der 1s ioving on its suction stroke during
the whole of the time the port or passage
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between the two cylinders is open to the at-

mosphere through the front end of the work- -

ing cylinder, a port or passage In the back
end of the displacer cylinder Tor the adis.

ston of the explosive mixture, and a non- :

return valve in said port or pussage, as set
forth. |

In testimony whereof 1 have signed my
name in the presence of two subscribing wit-

nesses. |
WALTER BURNEILL.
Witnesses: |
W. M. Arenerox,

(r. 1%, Arriieros.
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