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14 Claims, 

This invention relates to two-stroke cycle in 
ternal combustion engines of the kind wherein 
at least a substantial portion of the burnt gases 
leaves the cylinder at a speed much higher than 
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that obtaining when a flow resulting from an 
adiabatic expansion only is involved, and in such 
a short interval of time that it is discharged as 
a maSS leaving a depression behind it which is 
utilised in introducing a fresh charge into the 
cylinder, by opening the inlet orifice with the re 
quired delay after the opening of the exhaust 
orifice to ensure that the burnt gases are then 
moving outwardly through the exhaust orifice or 
duct and that a suction effect is exerted at the 
inlet orifice as a consequence of the exit of the 
Said mass. 
More particularly the invention relates to en 

gines of this kind wherein during normal running 
the fresh charge is admitted to the engine di 
rectly from the atmosphere and in which for 
starting purposes air under pressure is supplied 
to the engine cylinder from a compressor. 

In arrangements of this kind and in which the 
Crank case of the engine functions as the start 
ing compressor in combination with the working 
piston, it is known to arrange for the compressor 
to draw its charge from the atmosphere through 
a non-return valve which may, for example, also 
control the orifice which during normal running 
Serves for the admission of atmospheric air di 
rectly to the cylinder. 
Such non-return valves in general are fragile 

and have a short life when they operate at high 
Speeds. In addition, when these non-return 
valves are placed on the atmospheric inlet to the 
cylinder they require to be of very large dimen 
sions, in order to allow the passage of the larger 
quantity of air required by the engine during 
normal running. 
The object of the invention is to avoid these 

objections to the use of non-return valves for the 

45 

50 

purpose indicated above. 
According to the invention a passage communi 

cating with the atmosphere and leading to the 
cylinder and compressor, or to the compreSSOr, is 
controlled during the starting of the engine by 
a non-return valve, and means are provided for 
rendering the non-return Valve inoperative at 
normal running speeds when the working charge 
of the engine is aspirated directly from the at 
mosphere to the cylinder, these means being such 
that the air aspirated to the engine during nor 
mal running speeds does not have to pass through 
the non-return valve when the latter has been 
rendered inoperative. 

(C. 123-85) 
For example the non-return valve may be so 

arranged or mounted that it can be moved bodily 
out of the path of the flow of air through the 
duct that it controls during starting. Or during 
normal running the communication may be cut 
off between the non-return valve and the com 
pressor or the compressor and cylinder, and in 
this case a communication will be opened be 
tween the cylinder and the atmosphere. Or a 
passage to the atmosphere may be opened during 
normal running which provides an easier path to 
the cylinder than that which is provided through 
the non-return valve. In this case the non-re 
turn valve will be rendered inoperative by the 
preSSure equalisation established on both sides of 
the valve by the opening of the separate com 
munication to the atmosphere and the connec 
tion between the compressor and the cylinder 
may be shut off during normal running, if de 
sired. 
The compressor employed need not be the 

Crank case of the engine and any suitable form 
of compressor or the equivalent may be employed. 
When the arrangement is such that the com 

preSSOr would continue to function during nor 
mal running, in spite of the fact that the non 
return Valve has been rendered inoperative and it 
is desired to render the compressor inoperative 
also, this may be effected separately or by the 
provision of a single controlling device Which is 
So arranged that it stops the compressor or ren 
ders the compressor inoperative at the same time 
as the non-return valve is rendered inoperative. 

Reference will now be made to the accompany 
ing drawings in which some embodiments of the 
invention are illustrated by way of example only, 
and in Which: 

Figure 1 is a two-stroke cycle internal com 
bustion engine of the kind referred to taken 
partly in Section. On the lirae - of Figure 2. 

Figure 2 is a cross-section of the engine ac 
cording to Figure 1 on the line 2-2 of Figure i. 

Figures 3, 4, 5 and 6 are fragmentary cross 
Sections of other engines of the kind referred to 
incorporating further embodiments of the in 
Vention. 

Referring to Figures 1 and 2, is the engine 
cylinder in which moves a piston connected 
to the usual connecting rod and crank shaft (not 
shown). An exhaust port 2 in the cylinder 
head is governed by a poppet valve 3 which is 
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controlled from cam 4 by push rod f5 and 
rocker mechanism f 6. 
The inlet orifices situated towards the bot 

tom of the cylinder are Surrounded by an air belt 55 



i 

O 

2 
which may be connected through valve citainer 
63 to the atmosphere via air inlet silencer is of, 
agernatively, to crank case compressor 2 (showa 
Sny in part) via passage 2. 

he valve chamber 8 houses an escia&ory 
7aive 32 having cut away por?ions 23, 3, 28aa$?gr 
ang portion 24 and a portion 25 carrying Eoan 
return valves 26 controlling openings 2. The 
gosition o vya ve 22 is controlled by iever aram 28. 
in the position shown, a connection is estaolished 
Between the crank case compressor 20 and se 
åndet oriflces i. 
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vyia passage 2 andi cui a.Way portion 23 of rotary · 
Waive 22. 

45 

FFWhen the liever arma is moved to the OSäätion 
zicated ait 39, the connection between tine crank 
case compressor 2G and the inlet orifices : is 
cut of by the masking portion 24 and a straight 
3rough Connection is established Koetween übe 
Said inlei orifices and the atmosphere via Cut 
away portions 23, 33, orifice 88, and air inlet 
silencer 23. 
The operation of this embodiznent of the ix 

Yention is ES folioWS: 
"When åt is desired to start the engiae, CScie 

atory valve 22 is adjusted to the position show. 
in Figures and 2 by means of the ever & Era 
3 and air under pressure is supplied to the era 
ginae cylindier 3 from crank case compressor 269 

"Te on-return valves 28 prevent ?G 
escape of aig under pressure from the congreSSo? 
to theatinosg.here. 

it will kee understood that the timing of the 
opening of the inlet orifices by the piston 
in relation to the timig of the opening of the 
exhaust, valve 3 will be as hereinbefore Specified. 
As the engine gains Speed the Suction effect 

exerted in the cylinder and at the inlet orifices 
by the mass exit of the burnt gases is suff 

cient to open the non-return valves 26, and to 
draw air from the atmosphere via the inlet Siec 
er 9 and orific? 30 through openings 2 into the 
engine cylinder to supplement the air delivered 
by the crank case compressor. 
When the engine has attained its normal run 

ning speed the supply of air under pressure be 
comes no longer necessary and the valve 22 is 
oscillated by the lever arm 28 until the latter 
takes up the position indicated at 29. In this 
position the member 25 is moved out of the pas 
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sage 30 leading to the air silencer 9 and the 
masking member 24 closes the passage 2 to 
the crank case compressor 29. A free paSSage is 
thus provided from the atmosphere to the engine 
cylinder via the air silencer 9, orifice 30, cut 
away portions 3 and 25 of rotary valve 22 and 
air inlet Orifices . 

5 

Referring to Figure 3 of the drawings, 32 de 
notes an engine cylinder in which moves a piston. 
33 driving crank 34 through the connecting rod 
35. 
Air inlet orifices 36 are provided in the lower 

part of the walls of the cylinder and lead to air 
belt 37. Passage 38 leads from the air belt 37 
via, Oscillatory valve 39, to air inlet silencer 40, 
and further passages. 4 in the wall 42 of the air 
belt. also lead to the air inlet silencer 40. and are . 
controlled by non-return valves 43 opening in 
the direction of the air belt 37. The oscillatory 
valve 39 is controlled by lever arm 44. 
When the lever arm 44 is in the position shown, 

connection is established between the atmos 
phere and the engine cylinder via air inlet silenc 
er 40, passages 45 in valve 39, passage 38, air 
belt 37 and air inlet orifices 36. 
When the lever arm 44 is moved to the posi 

engine cylinder, as it cannot escape through the 
non-return Valve 52. . . . . 

tion 36 line direct passage between the air inlet 
silencer 33 and the air felt 8 is cut off by cio 

- Suze remier 3 and a connection is established 
etweel ?ie air Isi?, 3 and a Craxi, Case Com 

Fressor 8 via passages é 5 and II passage 43. 
The oscilatory Veive 33 is moved to the last 

3 hentiebhei 3osition When iš is desiree to start 
the engine, so that air under pressure is fed to 
the engine cyiinder irom the cranik case com 
gpressor 38 via, Roasssages ú393, ?i3, air kpeli? 3 "Si axhd 
inlet orifices 35. 

if her the Stacticia at the inlet orifices due to 
the mass exit of she burni gases exceeds the 
out put oî $he crank case compressor at any par 
ticular rinonent the Son-return yaives 33 open 
and allow air to be drawn in direct, from the at 
Xmosphere via orifices & E. 

: Durag normal running the arm i? is moved 
to the position shown in the drawings, cutting 
of the COnnection kIstween the air ?eit 36 and 
the Craik case compressor 48, and air is drawn 
into the cylinder freely from the atmosphere via 
air. inlet Silence 88), passages 45 in valve 39, gas 
sage 38, air beit 3 and inlet orifices 36. 

in this case the non-return valves 43 yill be 
rendered inoperative by the pressure equaliza 
tion established on tooth sides thereof icy the 
OPerai?ag of the Passages á5 to the atmosphere. 

2. Motin the embodiments described itine non 
return valves, 26 and 43 respectively, inay serve 
as the inlet valves to the compressors. 

it Will be understood that the invention ex 
tends broadly to the endering of the non-retaria 
Valves inoperative at normal working speeds, 
While providing a passage for the aspiration of 
air freely from the atmosphere to the engine 
Cylinder, and the invention is therefore Yaot to be 
limited to the details of construction hereinbe 
fore given by way of illustration and which may 
be varied to Suit any practical requirements that 
may have to be fulfilled. Figure 4 shows an 
exarnple in which the oscillatory valve 22 of Fig 
ures 3 and 2 is replaced by a disc or plate valve 50 
of the "butterfly type' which is adapted to be 
Oscillated, by means of a lever 5 for example, 
to close off the communication between air inlet 
silencer 9 and the inlet orifices 7 in one posi 
tion or to be moved into a position in which it 
lies substantially parallel to the direction of 
flow of the incoming air. v, . 

In this example the non-return valves 52 are 
carried by the disc valve 50 and control orifices 
53 therein, to open said orifices only in the di 
rection of the inlet orifices T. Also, the con 
nection 54 to the compressor is located between 
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55 
the Said valve 50 and the inlet orifices 7, and 
the compressor may be rendered inoperative dur 
ing normal running, for example, by cutting off 
the connection between the compressor and the 

60 cylinder by a separate control valve 55, the 
control lever 56 of which may be connected to 
the control lever 5f of the butterfly valve 50 by 
link 57 so that when the butterfly valve 50 is open 
the connection to the compressor is closed and 
vice versa. - 

It will be clear, in this embodiment of the 
invention, that when the butterfly valve 50 is in 
closed position air is drawn through the non 
return valve 52 via the passage 54 and valve 55, 
into the crank case 20, during the inward stroke 
of the engine piston, while on the outward stroke 
of the engine piston air under pressure is de 
livered to the inlet orifices 7 and flows into the 
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8,808,888 3 
The present invention is not limited to the the exhaust orifice or duct and that a suction use of crank case compressors. For example such 

compressors may be substituted by separate 
compressors as illustrated in Figure 5 which 
shows an arrangement similar to Figure 4 but 
having a separate compressor 58. The driving 
shaft 59 of this compressor 58 is shown taken 
via a clutch 60 which is controlled by a link and 
lever mechanism 6f connected to the Operating 
lever 5 of the valve 50 so that the starting 
compressor is rendered inoperative when the os 
cillatory valve 50 is open directly to the atmos 
phere. 
In this example the valve 55 may be provided if 

desired, 
In another alternative construction illus 

trated in Figure 6 the non-return valves 26 and 
orifices 27 of the oscillatory, valve 22 of the embod 
iment illustrated in Figures 1 and 2 of the draw 
ings are carried by an end face 62 of the valve 22, 
and the member 25 simply serves to close of the 
orifice 30 during starting. During normal run 
ning the non-return valves 26 would be rendered 
substantially inoperative by the pressure equal 

is ization set up on both sides of the valves. 

?? ??. 

Yet again, the actuation of the various oscil 
latory valves may be controlled by the engine 
governor or other tachometrical device, if de 
sired. 
We claim: 
l. In a two-stroke cycle internal combustion 

sengine of the kind wherein at least a substantiai 
portion of the burnt gases leaves the cylinder at 
a Speed much higher than that obtaining wien. 
a flow resulting from an adiabatic expansion only 
is involved, and in such a short interval of time 
that it is discharged as a mass leaving a depresa 
sion behind it which is utilised in introducing a 
fresh charge into the cylinder, by opening the 
inlet Orifice with the required delay after the 
Opening of the exhaust orifice to ensure that the 
burnt gases are then moving outwardly through 
the exhaust Orifice or duct and that a suction 
effect is exerted at the inlet orifice as a conse 
quence of the exit of the said mass, a conduit 
leading from the atmosphere and connected to 
the inlet Grifice, a compressor connected to said 
conduit, a two position oscillatory valve in said 
Conduit adapted in One position to connect the 
compressor to the inlet orifice of the cylinder, 
and in a second position to cut off the connection 
between the compressor and the inlet orifice and 
to connect the inlet orifice freely to the atmos 
phere, aid a, non-return valve in Said oscillatory 
valve so arranged as to provide One-way come 
munication between the atmosphere and Said in 
let orifice a.ad so located that it does not affect 
the flow of air from the compressor to the cyl 
inder. 

2. A two-stroke cycle internal combustion en 
gine as claimed in claim whereiin Said one-way 
connection between the atmosphere and the in 
let, orifice is provided only when said oscillatory 
waive is in its first mentioned position. 

3. In a two-stroke cycle internal combustion 
engine of the kind wherein at least a substantial 
portion of the burnt gases leaves the cylinder at 
a speed much higher than that obtaining when 
a flow resulting froin an adiabatic expansion only 
is involved, and in such a short interval of time 
that it is discharged as a mass leaving a depres 
sion behind it which is utilised in introducing a 
fresh charge into the cylinder, by opening the 
inlet orifice with the required delay after the 
opening of the exhaust orifice to ensure that the 
burnt gases are then moving outwardly through 

effect is exerted at the inlet orifice as a conser 
quence of the exit of the said mass, a conduit 
leading from the atmosphere and connected to 
the inlet orifice, a compressor connected to said 
conduit, a two position oscillatory valve in said 
conduit between said compressor connection and 
the atmosphere adapted in one position to con 
nect the inlet orifice freely to the atmosphere, 
and in a second position to interpose a non-re 
turn valve in the path between the atmosphere 
and the inlet Orifice so as to provide one-way 
communication only between the atmosphere and 
said inlet orifice. 

4. In a two-stroke cycle internal combustion 
engine as claimed in claim 3, means for closing 
off the connection between the compressor and 
the cylinder when the oscillatory valve is in its 
first mentioned position. 

5. In a two-stroke cycle internal coinibustion 
eagine of the kind wherein at lesist a Substantial 
portion of the burnt gases leaves the cylinder at 
a speed alch higher than that obtaining when 
a flow resulting from as a diabatic expansion only 
is involved, and in such a short interval of tine 
that it is discharged as a mass leaving a depres 
Sion behind it which is utilised in introducing a 
fresh charge into the cylinder, by opening the 
inlet Orifice, with the required relay after the 
opening of the exhaus, crifice to easire thst the 
aunt gases are then navig outwardly through 
the exhausit orifice o ducit and that a SUiction 
efect is e:Kerted at the iralet orifice &s a conse 
quence of the e:rit of the said mass, a coradit 
leading from the atmosphere and connected to 
the inlet orifice, a compressor connected to said 
conduit, a two position osciliatory valve in said 
conduit. adapted in one position to connect the 
compressor to the inlet orifice of the cylinder, 
and in a second position to cut off the connection 
cetween the compressor and the inlet orifice and 
to connect the inlet orifice freely to the atmos 
phere, a by-pass connection in said conduit about 
said OScillatory valve and a non-return waive in 
said by-pass So arranged as to provide at all times 
one-way connection between the attanosphere and 
Saidd inlet orifice. 

6. A two-stroke cycle internal conoustion an 
gine as claimed in claim 3 and having a crank 
case compressor wherein said non-return valve 
also functions as the inlet valve to the com-- poreSSOT. 

7. In a two-stroke cycle internal combustion 
engine of the kind Wherein at least a substantial 
portion of the burnt gases leaves the cylinder at 
a speed much higher than that obtaining when 
a flow resulting from an adiahatic expansion only 
is involved, and in such a short interval of time 
that it is discharged as a mass leaving a depres 
sion behind it which is utilised in introducing a 
fresh charge into the cylinder, by opening the 
inlet, orifice with the required delay after the 
opening of the exhaust orifice to ensure that the 
burnt gases are then moving outwardly through 
the exhaust orifice or duct and that a suctioni 
effect is exerted at the inlet-erifice as a conse 
quence of the exit of the Said maSs, a conduit 
leading from the atmosphere and connected to 
the inlet origice, a compressor connected to said 
orifice to supply air under pressure to the engine 
cylinder during starting, a non-return valve in 
said conduit clear of the path between said con 
pressor and said inlet orifice, and oscillatable 
means providing a passage between the atmos 
phere and said inlet orifice at normal running 
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