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ABSTRACT OF THE DISCLOSURE

An internal combustion engine cylinder is provided
with a cylinder head having an outwardly facing lateral
surface. Two inlet valves are provided in the cylinder
head and are spaced about the cylinder axis, one of the
inlet valves being nearer to that lateral surface than is
the other inlet valve. The inlet valves include respective
inlet valve seats and respective inlet valve ports of circular
cross-section encircled by the valve seats and opening into
a working space of the cylinder at a bounding surface of
the cylinder head bounding an end of the working space.
An inlet duct extends from the lateral surface to one inlet
valve port and thence to the other inlet valve port and has
first and second surfaces which extend in planes trans-
verse to the cylinder axis, a lateral, outer, third surface
which is radially outer with respect to the cylinder axis,
and a lateral, inner fourth surface which is radially inner
with respect to the cylinder axis. As viewed in an axial
direction of the cylinder, the fourth surface is tangential
to the ports and the third surface lies in the region of the
periphery of the working space. Moreover, as viewed in
the axial direction, the area of the duct between the third
surface and the fourth surface has a mean line passing
radially outwardly of the axis of the one inlet valve with
respect to the cylinder axis. Furthermore, also as viewed
in the axial direction, a radial line from the cylinder axis
through the axis of the one inlet valve and intersecting
the mean line includes an angle of from 90° to 30° with
a tangent to the mean line at the point of intersection of
the mean line with the radial line.

This invention relates to a cylinder for an internal
combustion engine.

It is one object of my invention to improve the flow
conditions of the air whirling in the cylinder with regard
to a good mixture formation. This object is to be achieved
solely by the position and form of the inlet duct.

It is another object of my invention to improve the flow
conditions of the air whirling in the cylinder with regard
to a good mixture formation by a special arrangement of
masks in the region of the inlet ports,

According to the present invention, there is provided in
combination, a cylinder for an internal combustion engine,
a cylinder head of said cylinder, first portions of said cyl-
inder head defining an outwardly facing lateral surface
thereof, first and second inlet valve means which are pro-
vided in said cylinder head and spaced apart about the
axis of said cylinder and of which the first inlet valve
means is nearer to said lateral surface than is the second
inlet valve means, second portions of said cylinder head
defining a bounding surface thereof bounding an end of
the working space of said cylinder, third portions of said
cylinder head defining first and second inlet valve seats of
said first and second inlet valve means and first and
second inlet valve ports of said first and second inlet
valve means of substantially circular cross-section and
encircled by said first and second valve seats and opening
into said working space at said bounding surface, and
fourth portions of said cylinder head defining an inlet
duct extending from said lateral surface to the first inlet
valve port and thence to the second inlet valve port, com-
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municating with said first and second inlet valve ports,
having first and second surfaces which extend in planes
transverse to the cylinder axis, having a lateral, outer,
third surface which is radially outer with respect to said
cylinder axis, and having a lateral inner, fourth surface
which is radially inner with respect to said cylinder axis,
the combination having the following features:

(a) As viewed in an axial direction of said cylinder,
said inner, fourth surface is substantially tangential to
said ports and said outer, third surface lies in the region
of the periphery of said working space,

(b) As viewed in said axial direction, the area of said
duct between said third surface and said fourth surface
has a mean line (i. e. a line joining the centres of those
circles having said third surface and said fourth surface
as envelope curves) passing radially outwardly of the
axis of said first valve means with respect to said cylinder
axis, and

(¢) As viewed in said axial direction, a radial line
from said cylinder axis through the axis of said first valve
means and intersecting said mean line includes an angle
of from 90° to 30° with a tangent to said mean line at
the point of intersection of said mean line with said radial
line.

In order that the invention may be clearly understood
and readily carried into effect, reference will now bhe
made, by way of example, to the accompanying drawings,
in which:

FIGURE 1 is a vertical section through a cylinder head
of a diesel engine and taken along the mean line I—I of
FIGURE 2, the inlet valves being displaced into the plane
of the section for better iltustration,

FIGURE 2 is a diagrammatic horizontal section along
the line II—II of FIGURE 1, but with parts omitted,

FIGURE 3 is a section along the line IIT—II1 in FIG-
URE 2 or 7,

FIGURE 4 shows a section along the line IV—1IV in
FIGURE 2 or 7,

FIGURE 5 shows a section along the line V—V in
FIGURE 2 or 7,

FIGURE 6 shows a vertical section through a modified
version of the cylinder head and taken along the camber
line VI—VI of FIGURE 7, the inlet valves again being
displaced into the plane of the section for better illustra-
tion.

FIGURE 7 is a diagrammatic horizontal section along
the line VII—VII of FIGURE 6, but again with parts
omitted,

FIGURES 8, 9 and 10 are plan views of various
forms of masks of the inlet valve ports,

FIGURES 11 and 12 are views similar to FIGURE
g, bdut showing further modified versions of the cylinder
head.

Referring to the drawings, the cylinder head is formed"
with an inlet duct 1 which extends from an outwardly
facing lateral surface 2 and with steady reduction in
cross-section to a first inlet valve port 3, which is
closable by a first inlet valve closure member 4, and
thence with a reduced or constant cross-section to a sec-
ond inlet valve port 5, which is closable by a second in-
let valve closure member 6. Both valves open and close
simultaneously. That lateral surface 7 of the inlet duct
which is radially outer with respect to the cylinder axis
26 extends from the surface 2 to a location which is
close to the circumference 8 of the cylinder working
space as seen in plan and which is in the region of
the first valve port 3, and remains near the circumfer-
ence 8 until in the region of the second valve port 5.
The ceiling 9 of the inlet duct 1 extends parallel to,
or with a downward gradient in relation to, that sur-
face of the cylinder head bounding the end of the work-
ing space (the surface 16 in FIGURE 6), in order to
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merge- in the vicinity of the second inlet valve into a
short cylindrical section 11 of the port 3 which section
is arranged concentrically of the valve axis 12 and leads
towards the second valve seat 13. The inlet duct floor
‘14 extends as far as the second valve with an upward
gradient, or parallel to the surface 10 and merges at the
first valve port-3 into a short cylindrical section 15 of
the. port 3, which section is arranged concentrically of
the valve centre 16 and leads towards the first valve
seat 17. The short sections 11 and 15 can also have
the form -of an obliquely sectioned cylinder or sections
of a ring. From the valve seats 13 and 17, the ports 3
and 5 can be provided with slightly comical (see FIG-
URE 1) or cylindrical walls 31 with conical transitions
from the sections 11 and 15.

‘As shown in FIGURES 6 and 7, at the points of tran-
sition 18 and 19 between the duct floor 14 and the
short sections 11 and .15, there -are arranged covering
masks 26 and 21 which project approximately as a con-
tinuation of the duct floor 14 into the short sections
11 and 15. The masks 20 and 21 extend on both sides
of centre lines 22 and 23 thereof which extend radially
from the centres 12 and 16 of the inlet valves. As will
be seen from FIGURE 7, each centre line 22, 23 is
sitnated between a radial line 24, 25 from the axis 26
of the cylinder through the axis 12, 16 of the associated
valve, and a perpendicular 27, 28 to the line 24, 25,
which perpendicular intersects the axis 12, 16 and ex-
terds from the axis 12, 16 towards the surface 2. The
angle B between the centre line 22, 23 and the perpendic-
ular 27, 28 can be smaller at the valve port 3 than at
the valve port 5. A preferred value with which the maxi-
mum- dimensional components are produced over the
entire cylinder cross-section is 8;=0 and By=30°, /1
" being the angle at the first valve port 3 and B being the
_angle at the second valve port 5. :

FIGURE 7 shows the mean camber line 29 of the
inlet- duct, ie. the line joining the centres of those
_circles having the radially outer lateral surface 7 ‘and
the radially inner lateral surface 30 of the duct 1 as
- enveloped curves, the line 29 passing radially outwardly
of the valve axes 12 and 16 in relation to the cylinder
axis 26, and in fact with a larger spacing from the valve
axis 16 than from the valve axis 12. It could instead pass
radially -outwardly of the valve axis 16 only. The inner
lateral surface 36 is tangential to the surfaces of the
short cylindrical sections 11 and 15. The mean line 29
~intersects the radial line 24 of the first inlet valve at an
angle 4, of the 90° to 30°. The line 29 intersects the
line 25 of the second inlet valve at-an angle v, of about
100°. As shown in FIGURES 8, 9 and 10, the masks 20,
21 may be in the form of a crescent or segment sector.
For each mask, preferred values of the maximum di-
mensions k- radially of the associated valve, and the
angle ‘o subtended "at the valve axis, are h=0.24d and
© «=110° for the sector and segment and h=0.22d and
«=145° for the crescent, d being the smallest diameter

of the short cylindrical section 11, 15. The masks can-

be produced by casting, the rounding of the edges and
the wall .thicknesses of the mask being of no great im-
_ portance. Of chief importance as regards the influence
of each mask on the movement of the air in the cylinder
are the ratio between the mask surface area and the
. open cross-sectional area -of the associated short- cylindri-
cal section, and the direction of the centre line - of the
- mask. Tangents 32 and 33 to-the line 2% at the points
at which the radial lines 24 and 25 intersect the line 29
include, with the respective centre lines 22 and 23, angles

5 which can be between 20° and 40°. A preferred value .

of the angle 3, with which the maximum peripheral com-
ponents are produced through the entire transverse plane
of the cylinder is 6=30°. ’ ’ '
The operation of the arrangement described can be ex-
plained as follows:
The fuel is injected into the cylinder, from an injection

" nozzle (not shown) arranged on, or close to, the axis 26

4

- of the'cylinder,'as several separate jets just before the

piston reaches top dead-centre. The separate jets of fuel
(not shown) are directed radially outwards from the tip
of the nozzle, usually at a slight inclination away from
the surface 10. For-illustrating the formation of the mix-
ture, there is used as a basis the assumption that the air
particles circulating in the cylinder must just pass through -
the sectors between the separate fuel jets during the injec-

. tion period if a good mixture is to be formed. It is assumed

10

that the individual fuel jet is so blown that it substantially
fills the next sector downstream and finds® there the air
which is necessary for the combustion thereof. Whether
this auxiliary assumption is actually .correct .cannot of

- course be said with certainty. However, it is established

that a quite specific whirling speed with-a specific injection
period and number of fuel jets provides the best mixture

" formation. When the piston moves-downwardly during the
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suction -stroke, the contents of the cylinder, because of
the described arrangement of the valve ports and masks
are given a circulating motion around the cylinder axis,
which is maintained during the subsequent compression
stroke. This whirling effect obviously has a tendency fo
form a potential eddy, to which the equation r.u=constant
is applicable, in which r is the radius on which an air
particle in question circulates-and u is its peripheral speed.
Such a form of eddy, in which the peripheral speed of the:
individual air particles in the vicinity of the eddy axis is
greater than at the circumference of the working space
does not satisfy the requirement set forth above that the
sectors between the separate fuel jets are just traversed by
the circulating air particles during the injection time. This
condition is in fact met by a so-called true eddy, to which

the equation u/r=constant is applicable. In order to pro- .

duce a true eddy, the velocity of the air particles at the
circumference of the working space must be higher than
in the vicinity of the eddy axis and this is achieved by
the arrangement described, which causes the inflowing air
to be displaced- outwardly towards the cylinder circum-
ference to such an extent as to counteract the tendency of
the eddy left to itself during the compression stroke to
assume the form of a potential eddy. It is also conceivable
that @ velocity distribution with the velocity in the vicinity
of the circumference of the cylinder even higher than with
a true eddy could produce a better mixture formation, be-
cause the air for combustion acts on the individual fuel
jet mainly in its outer region of travel in which it is more
strongly loosened and vapourised than nearer to the eddy
axis. The position of the mean line, in particular the value
of the angle ~,, is decisive as regards the displacement of
the inflowing air towards the cylinder circumference. Fur-
thermore, mask. positions between the angles 8=0° and
8=90° and also §=20° and §=40° with the indicated
values for the angles vi and ~, permit the obtaining of the
most favourable conditions in every -case, in which the:
combustion takes the desired course, which is expressed by
the mean effective pressure, position of the torque vertex,
exhaust smoke, specific fuel consumption, pressure curve
and air exploitation, being optimum. With angle vy in the’
region of about 45° to 55°, the displacement effect s
lower than with angle v, in the range from about 60° to
76° (FIGURES 6 and 7). It is quite generally applicable
that, with a given diesel engine and with unmasked valve
ports (FIGURES 1 and 2), the volumetric efficiency .is
at its best and the whirling speed of the air is at its lowest.
When using masks (FIGURES 6 to 12) and with increas-
ing surface area thereof, the volumetric efficiency :de- -
creases, while the whirling speed increases. However, it is
not in any way established that the highest possible whirl-
ing speed produces.the best combustion with a given inter-
nal combustion engine. Moreover, constructional aspects
can be important as regards the choice of one of the
constructions according to FIGURES 1 and 6. However,

“in all these cases, it is possible; by inter alia, altering the

75

position of the mean line, and introducing or omitting the
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masks, or changing the positions and areas of the masks,
to reach a suitable compromise.

The effect of the position of the mean line 29 and of
the masks can be explained as follows:

From an open poppet valve, the air flows approximately
in the direction of the seating surface, ie. obliquely
downwards. If an inlet duct which is coaxial with the valve
axis leads to the valve, then the velocity and direction of
the air entering the cylinder are constant over the entire
circumference of the valve. Such an air flow cannot cause
a rotational movement in the cylinder, because, consider-
ing the velocity vectors, the components in a transverse
plane perpendicular to the cylinder axis are cancelled out
at the circumference of the valve, since they are of the
same value and oppositely directed.

If an inlet duct of which the main direction extends
transversely of the valve axis leads to an open poppet
valve, the velocity distribution at the circumference of
the valve is unequal and in fact the velocity of the air
flowing through the valve gap is at its greatest where the
air flowing from the inlet duct experiences the smallest
deflection and is at its smallest where the maximum de-
flection is caused. The velocity vectors disposed as a con-
tinuation of the direction of flow in the inlet duct are
therefore the maxima and so are also their components
in the transverse plane. A vectorial addition of the velocity
components in the transverse plane produce a uniform re-
sultant, which imparts to the air in the cylinder a rotational
movement when the valve is arranged in the usual way,
ie. to one side of the cylinder axis and near the cylinder
circumference and when the inlet duct extends approxi-
mately tangentially of the cylinder circumference. If the
transverse components of the velocity vectors of all flows
in the inlet duct just before the seat are vectorially added,
aresultant transverse component is obtained which extends
in the direction of the mean line of the duct. The direc-
tion of this resultant transverse component agrees with the
direction of the resultant of the transverse components of
the velocity vectors at the valve circumference. This means
that the direction of the mean line in the region just before
the valve seat determines the main direction of the air
flowing from the valve.

A similar effect can be produced by a mask arranged
on the valve plate or near the seat. In this case, the velocity
of the air at those parts of the valve circumference cov-
ered by the mask is greatly reduced by the eddy losses
caused by the mask. The velocity vectors at those parts
of the valve circumference which are covered, and thus
their components in the transverse plane, are much small-
er than at the uncovered parts of the circumference. By
vectorial addition of all transverse components, there is
obtained a resultant in the direction of the centre line of
the mask and in fact with a direction from the axis of the
valve towards the uncovered circumference. The air flow-
ing through the valve is accordingly mainly compelled to
flow in this direction.

FIGURES 11 and 12 show the effect of giving the mean
line different paths from that of FIGURE 7.

I claim:

1. In combination, a cylinder for an internal combus-
tion engine, a cylinder head of szid cylinder, first portions
of said cylinder head defining an outwardly facing lateral
surface thereof, first and second inlet valve means in said
cylinder head and spaced apart about the axis of said
cylinder, the first inlet valve means being nearer to said
lateral surface than the second inlet valve means, second
portions of said cylinder head defining a bounding surface
thereof bounding an end of the working space of said
cylinder, third portions of said cylinder head defining
first and second inlet valve seats for said first and second
inlet valve means and first and second inlet valve ports
for said first and second inlet valve means of substantially
circular cross-section and encircled by said first and sec-
ond valve seats and opening into said working space at
said bounding surface, and fourth portions of said cylin-
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6

der head defining singular inlet duct extending from said
lateral surface to the first inlet valve port and thence to
the second inlet valve port, communicating with said
first and second inlet valve ports, having first and second
surfaces which extend in planes transverse to the cylinder
axis, having a lateral, outer, third surface which is radial-
ly outwards of said cylinder axis, and having a lateral
inner, fourth surface which is radially inwards with re-
spect to said third surface, the arrangement being such
that:

(a) as viewed in an axial direction of said cylinder,
said inner, fourth surface is substantially tangential
to said ports and said outer, third surface lies in the
region of the periphery of said working space,

(b) as viewed in said axial direction, the area of said
singular duct between said third surface and said
fourth surface has a mean line defined by joining the
centers of those circles having said third surface and
said fourth surface as envelope curves, passing radial-
ly outwardly of the axis of said first valve means
with respect to said cylinder axis, and

(c) as viewed in said axial direction, a radial line from
said cylinder axis through the axis of said first valve
means and intersecting said mean line includes an
an angle of from 90° to 30° with a tangent to said
mean line at the point of intersection of said mean
line with said radial line.

2. In combination, a cylinder for an internal combus-
tion engine, a cylinder head of said cylinder, first portions
of said cylinder head defining an outwardly facing lateral
surface thereof, first and second inlet valve means in said
cylinder head and spaced apart about the axis of said
cylinder, the first inlet valve means being nearer to said
lateral surface than the second inlet valve means, sec-
ond portions of said cylinder head defining a bounding
surface thereof bounding an end of the working space of
said cylinder, third portions of said cylinder head defining
first and second inlet valve seats for said first and second
inlet valve means and first and second inlet valve ports
for said first and second inlet valve means of substantially
circular cross-section and encircled by said first and sec-
ond valve seats and opening into said working space at
said bounding surface, fourth portions of said cylinder
head defining a singular inlet duct extending from said
lateral surface to the first inlet valve port and thence to
the second inlet valve port, communicating with said first
and second inlet valve ports, having first and second sur-
faces which extend in planes transverse to the cylinder
axis and of which the first surface is nearer to said bound-
ing surface than is said second surface, having a lateral,
outer, third surface which is radially outwards of said
cylinder axis, and having a lateral, inner, fourth surface
which is radially inwards with respect to said third sur-
face, first and second masks situated at locations of tran-
sition from said first surface to the walls of the first and
second ports, and extending into said ports in a general
direction of extension of said first surface, the arrange-
ment being such that:

(a) as viewed in an axial direction of said cylinder,
said inner, fourth surface is substantiaily tangential
to said ports and said outer, third surface lies in the
region of the periphery of said working space,

(b) as viewed in said axial direction, the area of said
singular duct between said third surface and said
fourth surface has a mean line defined by joining the
centers of those circles having said third surface and
said fourth surface as envelope curves, passing radial-
ly outwardly of the axis of said first valve means
with respect to said cylinder axis,

(c) as viewed in said axial direction, a radial line from
said cylinder axis through the axis of said first vaive
means and intersecting said mean line includes an
an angle of from 90° to 30° with a tangent to said
mean line at the point of intersection of said mean
line with said radial line, and
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(d) as viewed in said axial direction, each mask has
a center line which extends substantially radially

from the axis of the associated valve means and lies .

between the radial line from the cylinder axis through

the axis of the associated valve means and another

line extending from the latter axis perpendicularly

‘o the latter radial line towards said lateral surface.

3. In combination, a cylinder for an internal combus-
tion engine, a cylinder head of said cylinder, first portions
of said cylinder head defining an outwardly facing lateral
‘surface thereof, first and second inlet valve means in said
cylinder head and spaced apart about the axis of said
cylinder, the first inlet valve means being nearer to said
lateral surface than the second inlet valve means, sec-
ond portions of said cylinder head defining a bounding
surface thereof bounding an end of the working space of
said cylinder, third portions of said cylinder head defining
first and second inlet valve seats for said first and second
inlet valve means and first and second inlet valve ports
for said first and second inlet valve means of substantially
circular cross-section and encircled by said first and sec-
ond valve seats and opening into said working space at
said bounding surface, fourth portions of said cylinder
head defining a singular inlet duct extending from said
latéral surface to the first inlet valve port and thence to

3,330,264
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face thereof bounding an:end of the working space of
said cylinder, third portions of said cylinder head -defin-
ing first and second inlet valve seats for said first and
second inlet valve means and first and second inlet valve
ports for said first and second inlet valve means of sub-
stantially circular cross-section and encircled by said first

-and second valve seats and opening into said working
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the second inlet valve port, communicating with said first -

and second inlet valve ports, having first and second sur-
faces “which extend in planes transverse to the cylinder
_axis and of which the first surface is nearer to said bound-
ing surface than-is said second surface, having a lateral,
outer, third surface which is radially outwards, of said
cylinder axis, and having a lateral, inner, fourth surface
which is radially inwards with respect to said third sur-
face, first and second masks situated at locations of transi-
tion from said first surface to the walls of .the first and
second ports, and extending into said ports in'a general
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direction of extension of said surface, -the arrangement

being such that:

(a) as viewed in an axial direction of said cylinder, said
inner, fourth surface is substantially tangential to said
ports and said outer, third surface lies in the re-
gion of the periphery of said working space,

(b) as viewed in said axial direction, the area of said
singular duct between said third surface and said
fourth surface has a mean line, defined joining the
centres of those circles having said third surface and
said fourth surface as envelope curves, passing ra-
dially outwardly of the axis of said first valve means
with respect to said cylinder axis,

(¢) as viewed in said axial direction, a radial line from

- said cylinder axis through the axis of said first valve
means and intersecting said mean line includes an
angle of from 90° to 30° with a tangent to said mean

line-at the point of intersection of said mean line with

- said radial line,

"(d) as viewed in said axial direction, each mask has a
center line which extends substantially radially from
the axis of the associated valve means and lies be-
tween a radial line from the cylinder axis to the axis
of the associated valve means and another line ex-
tending from the latter axis perpendicularly to the
latter radial line towards said lateral surface, and

(e) as viewed in said axial direction, the center line of
each mask includes an angle of from 20° to 40° with
a tangent to said mean line at a point of intersection
of said mean line with a radial line from the cylinder
axis through the axis of the associated valve means.

4. In combination, a cylinder for an internal combus-

tion engine, a cylinder head of said cylinder, first portions
of said cylinder head defining an outwardly facing lateral
surface thereof, first and second inlet valve means in said
cylinder head and spaced -apart about the axis of said
cylinder, the first inlet valve means being nearer to said
lateral surface than the second inlet valve means, second
portions of said cylinder head defining a bounding sur-
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space ‘at said bounding surface, and fourth portions of
said cylinder head defining a singular inlet duct extend-
ing from said lateral surface to the first inlet valve port
and thence to the second inlet valve port, communicating
with said first and second irilet valve ports, having first and-
second surfaces which extend in planes transverse to the
cylinder axis, having a lateral, outer, third surface which

is radially outwards of said cylinder axis, and having a

lateral, inner fourth surface which is radially inwards with
respect to said third surface, the arrangement being such
that:- = ) ’ -

(a) as viewed in an axial direction of said cylinder,

said inner, fourth surface is substantially tangential -

{o said ports and said outer, third surface lies in the
region of the periphery of said working space,

(b) as viewed in said axial direction, the area of said
singular duct between-said third surface and said
fourth surface has a mean line defined by joining
the centers of those circles having said third surface
and said fourth surface as envelope curves passing
radially-cutwardiy of the respective axes of said first

 and second inlet valve means with respect to said
cylinder axis, and - .

(c) as viewed in said axial direction, -a radial line from
said cylinder axis through the axis of said first valve
means and intersecting said mean line iincludes an
angle of from 90° to 30° with a tangent to said mean
line at the point of intersection of said mean line
with said radial line. )

5. In combination, a cylinder for an internal combus~ -

tion engine, a cylinder head of said cylinder, first portions
of said-cylinder head defining an outwardly facing lat-
eral surface thereof, first and second inlet valve means
in said cylinder head and spaced apart about the axis of
said cylinder and of which the first-inlet valve means is
nearer to said lateral surface than is the second inlet valve
means, second portions-of said cylinder head defining 2
bounding surface thereof bounding an end of the work-
ing space of said cylinder, third portions of said cylinder
head defining first and second inlet valve seats for said
first and second inlet valve means and. first and second
inlet valve ports for said first and second inlet valve means .
of substantially circular cross-section and encircled by said

_first and second valve seats and opening into said work-

55

ing space at said bounding surface, and fourth portions
of said cylinder head defining a singular inlet duct extend--
ing from said lateral surface to the first inlet valve port
and thence to the second inlet valve port, communicating

‘with said first and second inlet valve ports, having first -
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and second surfaces which extend in' planes transverse
to the cylinder axis, having a lateral, outer, third surface
which is radially outwards of said cylinder axis, and hav-
ing a lateral, inmer, fourth surface which: is radially in-
wards with respect to said third surface, the arrangement
being such. that: )
(a) as viewed in an axial direction of said cylinder, said
" inner, fourth surface is substantially tangential to
said ports and said outer, third surface lies in the
region of the periphery of said working space,
(b) as viewed in said axial direction, the area of said
singular duct bstween -said third surface and said
~ fourth surface has a mean line, defined by joining
the centers of those circles having said third sur-
face and said fourth surface as envelope curves, pass-
ing radially outwardly of the respective axes of said
first and second inlet valve means with respect to said
cylinder axis, but passing at a greater perpendicular -
distance from the axis of the first inlet valve means
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than from the axis of the second inlet valve means,
and

(c) as viewed in said axial direction, a radial line from

said cylinder axis through the axis of said first valve
means and intersecting said mean line includes an
angle of from 90° to 30° with a tangent to said mean
line at the point of intersection of said mean line with
said radial line.

6. In combination, a cylinder for an internal combus-
tion engine, a cylinder head of said cylinder, first por-
tions of said cylinder head defining an outwardly facing
Iateral surface thereof, first and second inlet valve means
in said cylinder head and spaced apart about the axis
of said cylinder and, the first inlet valve means being
nearer to said lateral surface than the second inlet valve
means, second portions of said cylinder head defining a
bounding surface therecf bounding an end of the working
space of said cylinder, third portions of said cylinder
head defining first and second inlet valve seats for said
first and second inlet valve means and first and second
inlet valve ports for said first and second inlet valve
means of substantially circular cross-section and encir-
cled by said first and second valve seats and opening into
said working space at said bounding surface, fourth por-
tions of said cylinder head defining a singular inlet duct
extending from said lateral surface to the first inlet valve
port and thence to the second inlet valve port, com-
municating with said first and second inlet valve ports,
having first and second surfaces which extend in planes
transverse to the cylinder axis and of which the first
surface is nearer to said bounding surface than is said
second surface, having a lateral, outer, third surface
which is radially outwards of said cylinder axis, and
having a lateral, inner, fourth surface which is radially
inwards with respect to said third surface, first and sec-
ond masks sitnated at locations of transition from said
first surface to the walls of the first and second ports,
and extending into said ports in a general direction of
extension of said first surface, the arrangement being
such that:

(a) as viewed in an axial direction of said cylinder,
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said inner, fourth surface is substantially tangen-
tial to said ports and said outer, third surface lies
in the region of the periphery of said working space,

(b) as viewed in said axial direction, the area of said
singular duct between said third surface and said
fourth surface has a mean line, defined by joining the
centers of those circles having said third surface
and said fourth surface as envelope curves, passing
radially outwardly of the axis of said first valve
means with respect to said cylinder axis,

(c) as viewed in said axial direction, a radial line
from said cylinder axis through the axis of said
first valve means and intersecting said mean line
includes an angle of from 90° to 30° with a tan-
gent to said mean line at the point of intersection
of said mean line with said radial line,

(d) as viewed in said axial direction, each mask has
a center line which extends substantially radially
from the axis of the associated valve means and lies
between a radial line from the cylinder axis to the
axis of the associated valve means and another line
extending from the latter axis perpendicularly to
the latter radial line towards said lateral surface, and

(e) as viewed in said axial direction, the angle in-
cluded by the center line and that other line at the
first inlet valve means is smaller than the corre-
sponding angle at the second inlet valve means.
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