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To all whom it may concern: ‘
Be it known that I, Wavter Burienr, »
subject of the Xing of Great Britain and
" Ireland, residing at 3 Ashcombe Park, Wes-
5 ton-super-Mare, in the county of Somerset,
England, have made o new and useful Im-
- provement in Internal-Combustion Engines,
. of which the following is a full and complete
. specification... * : .
10 | This invention relates to internal combus-
tion engines of the two-cyele type in which
* n displacer cylinder is employed, and it con-
sists of .the improved cons(ruction hierein-
after specified whereby the comstruction i
15 siﬁlpii;é;‘:l and the number of parts reduced,
the object being to pass into the working cyl-
inder a charge of air in advance of the cﬁargo
of explosive mixture of gas and air so as 1o
more ‘effectually scavenge the working cyl-
20 inder of the exhaust gases without the Toss of
any of the gasecous mixture, e
According to the present invention t‘he?dii's-
placer cylinder is connected with the work-
mg cylinder by a single port or passage and
25 is_provided with an” induction pipe fitted
with an inlet valve for the admission of the
gaseous mixture, the mrrangement of the sin-
gle port or passage and the relative move-
ments of the pistons of the two ¢ylinders be-
30 i:}g such that during u predelermined period
- of the suction stroke of the piston of the dis-
“phacer cylinder the port or pussnge between
“.ibe two eylindurs is closed by the piston of
‘The*workig eylinder so (hat gasedus mix-
86 tiwe is drawn info the displacer “bylinder
~throngh the mlel valve of the induction
pipe, and during the rensinder of the sue-
tion stroke of satd piston (he port or passage
between the two cylinders s apened by the
40 piston of the working eylinderso as to plice
Csaid passage in communieation with the for-
ward end of the working eylinder which is
open -to the atmosphere througly a suitable
_opening, wherenpon (he inlel vilve iy the in-
45 duction pipé eloses and duving the remninder
of the suc%inn slroke of: the piston of the dis-
placer cylinder air ulone js «drvawn jnto the
said cylinder so that when the port or pus-
‘sage befween the cylinders is opened as (he
50 piston-of the working cylinder reathes the
end of its working stroke the nir pusses into
the said cylinder 1h advance of tfm gaseous
mixture and thna senvenges the cylinder
without the loss of any gay

In the accompanying drawing which illus-
tratés this invention :—Figure 1 is n view in
sectional elevation showing the piston of the
power cylinder at the commeéncement of iy

placer cylinder approaching the end of ity
suction strake; Ifig. € is a similny view show-
ing the piston nf the power cylinderjap-
proaching the end, ofits working stroke nud

more than  half-way on ils discharging

piston of the power eylinder ul the end of itx
working .~;t~|wn}m and the piston” of the dis-
plicor eylinder approaching. the completion
of its diseharging stroke; and Fig. 4 is a
stmilar view showing the piston of the power
exlinder appronching the end of its compres-
ston shoke and the piston of the displacer
cylingler rather more than half-way on iis
stietion stroke,

Throughont the views similnr parts are
marked with like letters of veference,
. The working eylinder o hes the usnnl ex-
haust port ¢ located al sneh o pusition that
it is uncovered by the working pistou b just
before it veaches the end of 1ls forwindd . or
working stroke, The piston & ik of such a
length that iy does pot uncover ihe exhanst
ot when if s at the end of ils inward oy
retwen stroke, - ‘The piston & s conmected
to the erunk-pin ¢ of the connk-shaf( ¢ by a
conneciing rm‘l‘ A 1% the usual manner, Tlhe
bael end of
conneetion with the working eylinder « by
means of a port o pasage & (he opening of
which into the displicer eylinder is so Jo-
cated that it is never covered Ly the piston #

tand the opening of said passage into the

working eylinder s su locaied that it is in
vobnnunication with the front end of said
exlinder when the piston & of the working
vylinder is nt the front end of its velyrn
stroke.  The rvelative positions of the ex-
hawst port * il the port o1 passage & nre
sueh that both ave opened to the closed end of
the working eylinder as the piston & reaches
the.end of its forward or working stroke, the
exlimust port ¢' being nncovered in advancs
of the port or passage &, and when said pis-
fon ix al the end of its inward or wefurn
stroke the exhuust port « is covered and
rlused by said pistoii and the port or passage
Dk is i open communication with the front

working stroke -and the piston of the dif -

ihe piston of the displacer ¢ylinder rather-

stroke; .l*‘ii.!;.'B is a similar view showing.the
¥

the displaver eylinder ¢ is in-
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end of the working cylinder and therefore
with the atmosphere through the opening o
in the crank-chamber. Ags the front end of
the piston & does not clear the port or pas-
sage & when said piston is at the end of its
return stroke a gap or recess ' is cut or
formed in the front edge of the piston for
the pur})ose of opening said port or passuge
to' the front end of the working cylinder.
The back end of the piston & may be filted
with a deflector fof diverting the -air and
%‘useous mixture Howing out of the passage
% 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 j. The piston f of
the displacer cylinder is coupled to the crank-
pin ¢* of the crank-shaft ¢ by a connecting
rod 4 in the usual manner. The two crank-
shafts ¢ and g are geared together by spur
wheels m and « of equal size so that they ro-
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 % is open to the atmosphere
through the front end of the working cyl-
inder, so_that during the latter part of the
said suction stroke air is drawn into the dis-
placer cylinder through the passage %, the
cylinder a, the crank-chamber 7, and hole o,
tﬂe 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 gaseous mixture
which air 1s first discharged into the work-
ing cylinder which thus scavenges it in 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. o
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 end
of its working stroke it first uncovers the

exhaust port and subsequently opens the
assage between the two cylinders to the
Eack 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, next closes the exhaust

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

. of the return stroke and the commencement

a5

of the working stroke of the piston of the
working cylinder the piston of the dis-
placer cylinder is reaching the end of its
outer or. suction stroke gynd draws air into
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the displacer cylimder 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 remainder of the working stroke of
the piston of the working cylinder the pis-
ton of the displacer cylinder is making its
return or discharge stroke which operates
to compress the gaseous mixture and the air
amtil the passage between the two cylinders
is opened by the piston of the working cyl-
inder which allows first the air and (heu fhe

TG

gascous mixture to flow into the working

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 ¢ylinder on its return stroke.
During the return stroke of the‘piston of the
working cylinder when the passage between
the two cyvlinders is closed tge 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
the displacer cylinder as before described.

What 1 claimia‘s my invention and desire
o secure by Letters Patent is:—

The combination in an internal combus-
tion engine of the two’cycle type, of a work-
ing cylinder the front end ofy which is open

to the atmosphere, a piston in said cylinder, 1

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-
g stroke, a displacer cylinder, a piston in
sald cylinder, a single port or passage be-
tween the dis¥lacer and working cylinders,
the opening o . ‘
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 ihe
bacle and frout ends of the working eylinder,
and the opening of said port or passuge into
the displacer cylinder being so located that
the piston of said cylinder does not operate
as a valve to said port or passige, a recess
in the front edge of the piston of the work-
ing cylinder {o coincide with the orifice -of
ihe port or passage between the two ¢ylin-
ders when said piston is at the end of its
refurn stroke, craide-Shafts to which the pis-
tons of the two cylinders are coupled by
commecting rods, spur wheels on the two
crank-shufts for gearing said shafts to-
gether, the angularity of the erank of one
shaft with respect to that of the other being
such that the piston of the displacer cylin-
der is moving on its suction stroke during
the whole of the time the port or passage

90

95

105

said port or passage into the -

110

115

120

125

130



920,829 , g

between the two cylinders is open to the at- In testimony whereof 1 have signed my
mosphere through the front end of the work- | name in the presence of two subscribing wil-
ing cylinder, a port or passage in the back | nesses.

end of the displacer cylinder for the admis. WALTER BURNELL.
ston of the explosive mixture, and a non- ! Witnesses:

return valve in said port or pussuge, as sot W. M. Arererox,
forth. ‘ G. I8 Arrigrox.



