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(57)  The object of the invention is a distribution for
the four-stroke engines, made up of guillotine valves (1)
parallely placed to the axis of the cylinder (9) and over
the heading, or horizontally placed to this last one. The
valves (1) move in a rectilinear and reciprocating mo-
tion.

There is the possibility to inject the fuel pratically to
the inside of the cartridge chamber, when the suction-
valve is lightly opened, and to cool completely the head-
ing that, free from valves and conduits, can fully be
crossed by the freezing-liquid.

In a variant, they could also be horizontally placed on
the top of the heading.

They can also be two for each conduit and both mobile.
Their task is to vary the diameter and the section of the
relative conduits when the motor's operating regime
changes.

Distribution system for internal combustion engine

1) SUCTION VALVE

2) INTERNAL COMPRESSION RING
2.1) EXTERNAL COMPRESSION RING
3) EXTERNAL COMPRESSION RING
4) SPARKING PLUG

5) INTAKE CONDUICT

6) PARTIALITATOR'S BULKHEAD

7) STEM

8) INJECTOR

9) CYLINDER

10) PISTON

11) P.MSS.

12) COOLING CONDUICTS

13) LUBRIFICATION OIL

14) GUIDE

15) FIREBOX

16) BULKHEAD'S LINKED

Printed by Jouve, 75001 PARIS (FR)

(Cont. next page)



1)
1.1)
2)
2.2)
3)
4)
5)
6)
7)
8)
9)

EP 1 344 899 A2

FIG. N°7

|

VALVE'S STEM

T TN

SECOND SUCTION VALVEL'S STEM

SUCTION VALVE

SECOND SUCTION VALVE

EXAUST VALVE
HEAD

SPARKING PLUG
HEAD

VALVE 'S HOUSING
HEAD'S BORDER

LUBRIFICATION AND COOLING OIL



1 EP 1 344 899 A2 2

Description

[0001] This description is to equipment of the licence
entitled "System of distribution for an internal combus-
tion engine". Such an invention has for object a system
of distribution for an internal combustion four-stroke pet-
rol and diesel engine characterized by circular guillotine,
suction and intake valves vertically placed above the
side part of the heading. They both move in a rectilinear
and reciprocating motion.

[0002] Actually, the shape of the feeding-valves of the
four-stroke petrol or gas oil engines is that of a mush-
room. ltis efficacious, but it doesn't encourage an effec-
tual and rapid flowing of the fluids in entrance and in exit
because of the valve-stem and its mushroom. Moreover,
it doesn't allow the fuel to be injected in the right quantity
and with the right velocity because of the presence of
such elements.

[0003] Thatimposes toinjecta bigger quantity of com-
bustible to provide for all described disadvantages with
a consequent bigger waste of petrol or gas oil, and with
the use of timing diagrams that don't allow an effectual
combustion and a rapid downflow of the mixture and of
the unburnt gases. All this causes a bigger difficulty in
controlling the consumptions and the pollution. To obvi-
ate to such disadvantages, more and more often,
plurivalve distributions are used in order to increase the
quantity of the admitted air in the cylinder to aid the pow-
er and a reduction of consumptions. But, obviously, the
insuperable ostacle is constituted by the surface of the
necessarily limited cartridge chamber besides the in-
crease of the parts in motion that involves, moreover,
the rise of costs and the losses of power due to frictions.
Moreover, it is well-known that the quantity and the flow-
ing velocity of the mixture or of the air in entrance, or of
the gases in exit, changes in accordance with the vari-
ation in the working engine: it is smaller to medium low
regimes, greater to those high ones. From here the ne-
cessity to bring into harmony the shape, the lenght and
the diameter of the suction and intake-conduits when
the motor's regime of rotation changes. Moreover, to the
aim to eliminate any narrow passage or impediment to
the free flowing of the fluids in entrance and in exit, the
removal of the accelerator's throttle, placed to the top of
the suction system, might turn out convenient. Then, the
typical mushroom shape of the valves doesn't permit to
the heading and to the same ones, no type of crossing
of the freezing fluid with the intake-valves, therefore, ex-
posed to considerable themic solicitations. This inevita-
bly provokes a worsening of the propeller's total thermic
efficiency, and minimum repercussions on the total qual-
ity of the internal organs.

[0004] Really, recently, it is in order to contain and to
optimize the consumption, to use feeding-systems to di-
rect injection of the fuel.

[0005] But, if on the gas oil engines remarkable ben-
efits in terms of cost-benefit relation have been had,
equally it cannot be said on the petrol engines in which
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it's not succeeded to obtain feeding-systems to direct
injection that guarantee real advantages to acceptable
and sustainable costs.

[0006] Moreover, more and more impellent is the ex-
igence to build new close propellers on a small scale
and weight that, in particular on the marine and/or mo-
tor-cyclist propellers, might allow a bigger versability on
the mean's utilization. From here the application of this
invention turns out favourable.

[0007] This device (in both the described variants)
bases itself on some geometrical-fluidynamical consid-
erations: the concept is that the available area of the
fluid in entrance or in exit in a conduit ("curtain zone",
that is the side surface of an ideal cylinder that has for
base the diameter of the seat and for height the lift of
the valve), is equivalent to (2ITr x h) x 0,9, where 2 I1r
is the valve's circumference and, therefore, the availa-
ble zone of the fresh mixture or of the gases in exit con-
stituted by the valve, h is the lift of the valve itself and
0,9 generally is the connection between the valve's di-
ameter and the final opening of the suction or intake con-
duit ( and, afterwards, of the seat).

[0008] Well, if instead of obtaining such a geometric
result with a traditional mushroom valve (or two) it is ob-
tained "unrolling" the total lenght of the circumference
of the same ones along the circumference of the cylin-
der, and eventually adding the lift of the two total valves
in order to obtain the lift of the only valve, in such a way
obtained, the same result will be obtained. With the dif-
ference, moreover, that such valve will occupy little
space, to all advantage of the available space in the
heading for the cooling and of the free flowing of the
mixture or the intake gas to the inside of the conduits,
besides the advantages of removing the necessary heat
through the lubricating oil that will graze the valves in
their rectilinear and reciprocating motion.

[0009] Nevertheless, it is necessary to point out that
the lift of the valve will never be the sum of the two tra-
ditional mushroom valves, because the area in entrance
is redistributed in the circumference on the whole. Then
the nearly total lak of the load's losses of the fluid in en-
trance or in exit, will also allow the same coefficient of
volumetric efficiency with a smaller area in entrance.
[0010] Moreover, to a productive-industrial level, such
an invention turns out favourable considering that, for
its utilization, the actual engines can also be used. Such
a result is simply obtained replacing the heading in the
same ones and, naturally the system of distribution, and
installing over the same ones the device object of this
description.

[0011] With that taking advantage of the greater part
of the constructive and industrial technologies currently
used by manufacturing companies of the field, and
shortening the times of planning and development of the
gifted propellers of such a system of distribution.
[0012] The system, object of the invention, is entirely
described in the Fig.1.

[0013] It is made up of guillotine valves the intake-
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valve Figl(10) and the suction-valve Fig.1(5) vertically
sited along the cartridge chamber's wall Fig.1(14). They
move in a rectilinear and reciprocating motion, and can
also be moved by a system of rods and compensators
Fig. 1(2-11), with these last in the fulcrum as you can
see in the Fig. 1 (4), that is, not in the middle of he rods,
but with their side turned towards the valve, and with the
recall of this last one that can be also obtained (as in
the figure) by means of a spring Fig 1 (3) tire or in any
other suitable way to the purpose. As you can observe
the suction Fig. 1(8) and exaust conduits Fig.1 (16) per-
fecly appear rectilinear and free from any obstacle to the
free flowing of the respective fluids. The injector Fig.1
(7) appears sited close to the suction-valve and this al-
lows the fuel to be directly injected into the cartridge
chamber Fig.1(14), when the first one starts the lift.
Then, the heading appears completely grazed by the
cooling conduits Fig. 1(15) and, together with the spark-
ing plug Fig.1(6), is installed in the perfect position to
obtain an entire and efficaciuos combustion of the mix-
ture. The central control system can also be provided
by a single cam-shaft Fig.1 (1) sited in the middle of the
heading. As you can observe, the intake-valve Fig. 1
(10) may also be sited under the P.M.S.

[0014] Fig.1(12), and this allows, once that the piston
Fig.1(13) has completed the reascent, to remove some
heat from the valve, lubricating it in the meanwhile;
while the suction-valve Fig.1(5) is sited upon the fixed
point to allow a more ideal cartridge chamber's confor-
mation to obtain the perfect combustion of the mixture.
[0015] In the Fig.2, you can observe a map of the
heading with one of the possible system of distribution
previously described. In the figure are described: the
suction-valve Fig.2 (1) which is laterally and vertically
sited to the heading and to the cartridge chamber, near
the intake oneFig.2 (2). It is possible to notice that the
distribution can also occur through a single cam-shaft
Fig.2 (7). As you can observe, the two compensators
Fig.2 (3) are not precicly parallel between them but light-
ly off line to obtain the correct alignment of the compen-
sators with the rods and the valves.

[0016] Moreover, they are in the fulcrum with some
pins Fig.2 (8) which are not sited in the exact middle of
the compensators, but with the major side turning to-
wards the valve.

[0017] Thatwill create a lever effect that will allow, un-
der the same millimeters of lift of the eccentric a greater
lift of the same one.

[0018] If you minutely observe this invention in its
working, you can notice that the suction stroke, escribed
in the Fig. 3, starts when the intake-gases pratically are
quite flowed down.

[0019] The spark advance of the suction-valve's
opening, considering the absence of the flat valve, will
be minimum and due, besides to the inertia of the same
one, to the requirement to fit together the moment in
which the piston Fig.3(10) comes down (and therefore
when the depression to the inside of the cylinder is cre-
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ated) with an already happened opening of the suction-
valve Fig.3(1) and with the injector Fig.3(8) that injects
the fuel to the inside of the cylinder not hardly the valve
also has been minimally opened.

[0020] In the suction-conduit Fig.3(5) a regulation
system of intake conduits of the diameter of the same
one Fig.3(6), mobile in the extremity turned towards the
heading and linked in the external side of the conduit, is
placed Fig.3(16). It will always allow to have the velocity
of the afflux of the mixture A/B or of the constant and
optimal air to the regime of the motor's utilization. It is
set in action by a stem Fig.3(7) which slides along a
guide Fig.3(14) and set in action by electric and hydrau-
lic servomechanisms or other suitable devices to the
purpose. However, if in the design to equipment of this
description it is mobile only in an extremity, it will also
be able for both, to allow the complete modelling and
the conformation of the entire conduit. Moreover, in the
same design, one is designed, two opposite between
them and mobile in one or in their both extremities may
be installed.

[0021] The opening of the valve begins some degrees
before the achievement of the P.M.S. Fig.3(11) from the
piston. The suction-valve Fig.3(1), in the momentimme-
diately after its opening, llows the injector Fig.3(8), sited
close to the suction-valve, to inject the fuel directly in
the firebox Fig.3(15) and it is sited above the P.M.S. of
the piston Fig.3(11). A remarkable characteristic of the
valve are the compressing rings that, in the case of that
sited to the inside of the cartridge chamber Fig.3(2), will
be of metallic material, while for those sited to the out-
side of such zone Fig.3(2.1 e 3), the same ones could
also be of synthetic material.

[0022] Their purpose is to assure the ideal lodging of
the valve and a perfect sliding of it. It will be lubricated
through the oil placed to the inside of the valve's zone
of lodging Fig.3(13) which will graze the same one dur-
ing the rectilinear and reciprocating motion of the same
one, cooling it at the same time.

[0023] Such a system allows, besides the valve's lu-
brication, the removal of some heat coming from the in-
side of the cylinder, diminishimg their wear and improv-
ing the thermic and mechanic efficiency of the motor.
[0024] After the explotion stroke, the successive com-
bustion stroke of the mixture may have also a greater
duration regarding that of a traditional motor to allow, on
the one hand, the maximum exploitation of the thrust
due to the explotion-expansion stroke and, on the other
hand, the total combustion of the mixture. All this turns
to advantage of a complete combustion of the same, of
inferior consumptions ( infact, all the mixture's combus-
tion in order to generate expansion might be exploited )
and of strongly reduction of noxiuos emissions.

[0025] The exhaust stroke described in the Fig.4 will
be able to begin before the achievement of the P.M.I.
from the piston. That in order to permit the synchrony
between the build up phase of the piston (and, therefore,
the phase in which the compression from the same is
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created), and the opening rings of the valve. It begins,
therefore, with the exaust valves opening Fig 4(1), sited
under the P.M.S. of the piston Fig.4(12).

[0026] However, in presence of problems concerning
the seal of the rings you can also observe the housing
of the same above such point, giving to the conformation
of the piston Fig.4(9) the task to realize a suitable car-
tridge chamber of the complete combustion of the mix-
ture. The intake-valve Fig.4(1), as we pointed out above,
in a possible application, with the exception of the suc-
tion one, could be also placed onthe wall of the cylinder
Fig.4(8). Its right position and sliding are assured from
the compressing rings which, relatively to that placed to
the inside of the cylinder Fig.4(4.1), will be of metallic
material while those to the outside of such zone, could
be of synthetic material Fig.4(2 e 4), to allow a reduction
of the friction of sliding of the valve without sacrificing
nothing as regards the seal of the same one.

[0027] Itis important to notice that the intake-valve is
cooled and lubricated from the oil contained in the lodg-
ing stroke of the same one Fig.4(5) which is grazed dur-
ing its rectilinear and reciprocating motion.

[0028] Once the intake device is opened, the gases
will flow down through the intake conduit Fig.4(10) that,
on the same level as the suction conduit, will be to var-
iable section.

[0029] This purpose is obtained thanks to a bulkhead
Fig.4(14) that will have the task to flange the conduit on
the ground of the motor's regime of operation maintain-
ing constant and optimal the velocity of the intake gases'
outflow.

[0030] It will setin action by a stem Fig.4(6), will slide
through a guide Fig.4(16) and will be set in action by
servomechanisms, electroactuators, or other suitable
devices to the purpose.

[0031] Also in this case, if in the design to equipment
of this description it is mobile only in an extremity, at
most, it may be mobile also in both, to allow the complete
modelling and conformation of the entire conduit. More-
over, even if in the same design, one is designed, two
opposite between them and both mobile in one orin both
their extremities may be installed in the conduit.
[0032] Fitting together the two moments, it will take
advantage of the synchrony between the build up phase
of the piston (and therefore the phase in which the com-
pression from the same to the inside of the cylinder is
created) and the phase of valve's opening.

[0033] In such a way, it takes advantage of the ab-
sence of the flat valve and the mushroom to rapidly com-
press the intake-gases to the outside avoiding going too
far with the exhaust and avoiding, moreover, dangerous
and harmful crossings with the suction-valve that might
allow the mixture in arrival to lead through the intake-
valve opened in advance because of the losses of the
load due to the presence of the flat valve and the stem,
as well as from the inertia.

[0034] You can argue that the duration of the intake
stroke could be smaller than that of a motor with the
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mushroom valves.

[0035] Moreover, an important variant of such inven-
tion can be observed in the Fig.5 and in the Fig.6.
[0036] In these designs, it is possible to notice that
the guillotine valves, previously described, can also be
horizontally and over the heading arranged, rather than
vertically and laterally of it.

[0037] The Fig. 5 describes the suction-valve.
[0038] In it you can notice the suction-valve Fig.5(1)
and the injector Fig.5(5), vertically and immediately
placed close to the suction-valve.

[0039] Also in this case, in the suction conduit Fig.5
(6) a regulation system bulkhead Fig.5(2) is placed. lts
task is to maintain a constant velocity of the afflux of the
fluid in entrance. It is set in action by a stem Fig.5(3) that
will slide to the inside of a guide Fig.5(4) and setin action
by the electric, hydraulic servomechanisms or other
suitable ones to the purpose.

[0040] In the Fig.6, instead, it is possible to observe
the intake-valve, horizontally placed, on the same level
as the suction one, to the heading and perpendicular to
the axis of it.

[0041] In it you can notice the intake-valve Fig.6(1),
the piston Fig.6(6), as well as, as we pointed out before,
the regulation system bulkhead Fig.6(2), placed to the
inside of the intake conduit Fig.6(5), which is moved by
a stem Fig.6(3), moved by electric, hydraulic and man-
ual servomechanisms or other suitable ones to the pur-
pose, and it will slide in a guide Fig.6(4).

[0042] A further advantage, especially for more
pushed motors, will be obtained installing two suction-
valves in the way indicated in the Fig.7.

[0043] In it, you can notice the dual suction-valves
Fig.7(2 e 2.2), the exaust-valve Fig.7(3), the sparking
plug Fig.7(5), placed in the middle of the heading Fig.7
(6), the housing slots of the relative valves Fig.7(7),
where, moreover, the lubrication oil will slide Fig.7(9),
that will act as a freezing-liquid.

[0044] A suchdisposition of the valves will allow a big-
ger afflux of air in the cylinder, or it will allow to reduce
the sizes of the two total valves. The dimensions of the
second valve, however, could be inferior to those of the
main valves: the task of the displacement stroke of its
valve-stem Fig.7(1.1), as regards that of the main valve
Fig.7(1), will be to harmonize their simultaneous open-
ing.

[0045] Also in this case, as in the previous one, it is
pleonastic to underline the importance that could be ob-
tained from the more excellent structure of the cartridge
chamber, free from encumbering valves.

[0046] In both the types of distribution, before de-
scribed, you can also install only a guillotine valve and
a traditional mushroom one.

[0047] The use of the described system of distribution
presents the following advantages:

1-First of all it allows, in practice, to inject the fuel
exactly to the inside of the cylinder when the suc-
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tion-valve begins its opening, without the fuel meets
no resistances from the other valves.

2-Then, it allows to increase the quantity of air in
entrance and its rapidity in entrance. It also permits
a rapid downflow of the intake-gases to the outside
of the cylinder.

That is due to the fact that, the available area
of the conduits and of the valves, under the same
number of these last ones, appears increased: it on-
ly depends on the diameter of the cylinder (theori-
cally, each one can occupy the half of the same!)
and on the lift due to the diagram of the motor.

In conclusion, greater is the diameter of the cyl-
inder and greater is the available surface of the
valves.
3-Itis also concurred, moreover, the adoption of on-
ly two valves with weight saving, costruction and
production and working costs.
4-Such a device also allows a better cooling of the
intake-valve. Infact, in a possible variant the oil, that
grazes the walls of the cylinder, transported on it
from the reciprocating motion of he piston, lubricat-
ing it in its rectilinear and reciprocating motion, al-
lows it to embezzle a part of the heat produced by
the operation of the motor.

This augments the suitable radiant surface for
the digestion of the heat and, at the same time, im-
proves the longevity of the internal organs and of
the total available power.
5-It allows, moreover, a total cooling of the heading
that, remaining free from the conduits and from the
valves, can be completely crossed from the cooling-
conduits, embezzling a bigger quantity of heat from
this one and improving, therefore, the power and
the consumptions and reducing the pollution.
6-It is concurred, moreover, the use of a diagram of
distribution less pushed and with the crossings of
the valves less accentuated (or inexistent) that
turns to the power, to the consumptions of the flu-
ency of gear and the demolition of the noxiuos emis-
sions advantage.

Il this is obtained thanks to the absence of ob-
stacles to the motion of the flows in entrance and in
exit.
7-you can obtain an ideal structure of the cartridge
chamber's shape considering the absence of the
valves. So that, in comparison with the cartridge
chamber of a two-stroke engine, you can obtain, fur-
thermore, a squish effect, to allow the ideal turbu-
lence of the mixture to the inside of the cylinder, in
order to obtain a better homogeneity of the same
one and, above all, a rapid and total combustion.

That to reduce the consumptions, the pollution
caused by the unburned gases and to obtain a bet-
ter thermic output of the motor and then a greater
power.
8-Moreover, through the regulation systems of the
suction and intake conduits placed in the respective
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conduits, there is a better afflux of the mixture and
a better downflow of the intake-gases on the ground
of the motor' s regime of operation eliminating, fur-
thermore, the obstructing and the brake to the free
and correct flowing of the mixture or of the just air
in entrance, made up of the throttle placed above
the suction system.

9-In the overfeeded motors, it is possible to reduce
the c.d. turbo-lag, that is the delay in answer of the
turbine in compressing the air to the inside of the
cylinder due, moreover, to the distance between the
intake-valve and the same overfeeding system.

Such an advantage is obtained reducing this
distance and permitting in this way the intake-gases
to operate on the turbine with a bigger velocity and
kinetic energy .

In such propellers, the absence of the flat
valves and stems in the suction conduit, will allow
also a minor pressure of the overfeeding, consider-
ing the strong reduction in losses of load.
10-1t is moreover concurred the reduction of the to-
tal height and of the weight of the heading with re-
markable benfits in terms of total obstruction of the
motor. This results particularly favourable in the
case of the propellers intended to means in which
the obtruction of the propeller holds an important
roll:ex motor-cycles, marine and aeronautic motors.
11-Among the main advantages of this invention,
there is, moreover, the possibility to install it over
existing motors, simply replacing to these ones the
heading or, at most, the cylinder and the piston.

In this way, you might have a remarkable profit
from the point of view of the project and production
costs and from the point of view of the total quality
of the propeller in its whole.

Claims

Device of distribution for an internal combustion
four-stroke petrol and diesel engine characterized
by circular guillotine, suction and intake valves ver-
tically placed above the side part of the heading.
They both move in a rectilinear and reciprocating
motion.

Device of feeding for a four-stroke petrol and gas
oil engine in accordance with the claim 1, made up
of an injector immediately placed close to the suc-
tion-valve to allow the injection of the fuel to the in-
side of the cylinder after the suction-valve's open-

ing.
Device of feeding for the four-stroke petrol and gas
oil engines characterized by the guillotine intake-

valve placed under the P.M.S. of the piston.

Device of feeding for a four-stroke petrol and gas
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oil engine in accordance with the claim 1 charac-
terized by a heading-control made up of a system
of rods and compensators with these last ones in
the fulcrum in their middle but off line with the major
distance turned towards the valve and set in action
by a central axis-cam.

The recall of the valves can be arecall-spring, pneu-
matic, electric or of another suitable device for the
purpose.

Device of feeding for a four-stroke petrol and gas
oil engine in accordance with the claim 1 with the
control system of the heading made up of pneumat-
ic and recall-spring or of other suitable devices to
the purpose that move the valves, object of this in-
vention through compression or extension.

Device of feeding for a four-stroke petrol and gas
oil engine in accordance with the claim 1 charac-
terized by regulation system bulkheads placed in
the intake and suction conduits with the task to vary
the diameter of the conduits on the ground of the
motor's operating regime.

The suction conduit's bulkhead will be connected to
the side placed to the beginning of the conduit, while
the intake-bulkhead will be placed before the in-
take-valve.

They both are moved by hydraulic, electric controls
or other suitable devices to the purpose, and slide
along a guide through a stem. The same ones, nev-
ertheless, could be mobile in both their extremities.
Moreover, in the relative conduit, two opposite and
independently mobile in one or in both their extrem-
ities could be installed.

These regulation system bulkheads can also be
used on a two-stroke engine's suction conduit.

Device of feeding for the petrol and gas oil piston-
engines, in accordance with the claim 1, character-
ized by the use of a guillotine suction-valve and a
guillotine intake-valve, and the remaining with the
traditional mushroom shape.

Device of feeding for the four-stroke petrol and gas
oil engines, characterized by the guillotine valves
horizontally placed as regards the cylinder.

Device of feeding for the four-stroke petrol and gas
oil engines, in accordance with the previous claim,
made up of two suction-valves placed in succession
and set in action by different in time controls.

Device of feeding for a four-stroke petrol and gas
oil engine, in accordance with the previous claims,
placed at work and built according to the illustrated
and described way and realized with different ma-
terials.
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FIG. N°1/7
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FIG.
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