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(54) An induction unit for a motorcycle

(57)  Aninduction unit (1) for a motorcycle comprises
an induction box (4) containing air cleaning elements
(15), and air intake ducts (2, 3), mounted between the
front (11) of the motorcycle and the induction box (4) so
as to channel air from the front (11) of the motorcycle to
the induction box (4). The air intake ducts (2, 3) are con-

FIG.1A

nected with containers (5, 6) for auxiliary systems (7, 8),
for example, the expansion container (6) for the coolant
and the canister (5). The air cleaning elements (15) are
preassembled on the air intake ducts (2, 3) so as to fa-
cilitate assembly and dissassembly and are prismatic in
shape to optimise mounting space and filtering surface
area.
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Description

[0001] The present invention relates to an induction
unit for a motorcycle. The induction unit according to the
present invention is positioned under the fuel tank and
comprises an air intake duct and a large induction box
through which the air enters the motorcycle engine.
[0002] Induction units of this type are known, for ex-
ample, from patent publication EP-1 083 330. This doc-
ument describes an air cleaner located in the space un-
der the motorcycle fuel tank and made in such a way as
not to alter the mounting height of the fuel tank itself and
so as to provide the engine with a large induction box.
[0003] Japanese patent application JP-11-192989
discloses an intake duct which carries air to a filter box
and which is designed to be easily fixable and adaptable
to the internal and external structure of the motorcycle.
[0004] Current motorcycle manufacturers are ex-
tremely hard put to find space for the increasing number
of additional components that have to be fitted to mo-
torcycle engines to meet the latest pollution prevention
legislation and the general changeover to engines with
liquid cooling systems.

[0005] In particular, to meet increasingly stringent an-
ti-pollution regulations, engines are required to have fuel
injection systems and fuel vapour recovery devices
known in the jargon of the trade as canisters.

[0006] For the engine cooling system, a coolant ex-
pansion chamber is now required.

[0007] For these reasons, the available space inside
the motorcycle is becoming smaller and smaller, where-
as the induction system continues to require large vol-
umes.

[0008] Moreover, packing a larger number of compo-
nents into the same amount of space also leads to in-
terference between the induction unit and the other
components of the motorcycle, such as the frame and
the fuel tank, on account of the dimensional tolerances,
that is, the dimensional variations between one compo-
nent and another.

[0009] The present invention therefore has for an ob-
ject to provide a motorcycle engine induction unit which
accommodates within its mounting space other acces-
sories or components of the motorcycle and which can
be easily preassembled and fitted within the motorcycle
structure.

[0010] Inaccordance with one aspect of it, the present
invention discloses an induction unit for a motorcycle as
described in the independent claim below.

[0011] The dependent claims describe preferred, ad-
vantageous embodiments of the invention.

[0012] The preferred embodiments of the invention
will now be described, without restricting the scope of
the inventive concept, with reference to the accompa-
nying drawings in which:

- Figure 1 is a perspective view of the motorcycle in-
duction unit according to the present invention,
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seen from the right;

- Figure 1A shows an enlarged detail of the motorcy-
cle induction unit of Figure 1.

- Figure 2 is a right-hand side view of the motorcycle
induction unit according of Figure 1;

- Figure 3 is a left-hand side view of the motorcycle
induction unit illustrated in the figures listed above;

- Figure 4 is a top view of the motorcycle induction
unit illustrated in the figures listed above.

[0013] With reference to the accompanying drawings,
the numeral 1 denotes an induction unit for a motorcy-
cle.

[0014] The motorcycle induction unit 1 comprises at
least one intake duct 2, 3, an induction box 4 connected
to the intake duct 2, 3 and at least one container 5, 6 for
auxiliary systems 7,8.

[0015] In the embodiment illustrated in the drawings,
the left container 5 houses a device (or canister) for the
recovery of fuel vapours from a fuel tank 8, and the con-
tainer 6 is a coolant expansion tank connected to a ra-
diator 7.

[0016] Itis emphasised that this is a preferred embod-
iment and that the containers may be used for purposes
other than those mentioned above without departing
from the scope of the inventive concept.

[0017] The induction unit 1 comprises two intake
ducts 2, 3, which are connected to the induction box 4
through appropriate fixing means 9, for example a set
of screws 10, and which come from the front 11 of the
motorcycle. In the embodiment illustrated in the draw-
ings, the ducts 2, 3 are slotted in appropriate seats 11a
made in the front 11 which in practice consists of a fairing
12.

[0018] Each duct 2, 3 has one end 13 connected to
the induction box 4 and a second end 14 connected to
the fairing 12.

[0019] At its first end 13, each duct 2, 3 has an air
cleaning element 15 which may be pre-assembled and
which is mounted between each duct 2, 3 and the in-
duction box 4.

[0020] In the embodiment illustrated in the drawings,
the air cleaning element 15 is substantially in the shape
of an oblique prism with a triangular base and rounded
edges. This shape constitutes an optimum compromise
between the need to limit the space occupied by the
cleaning element 15 in the induction box 4 and the need
to provide the largest possible filtering surface.

[0021] Suitable openings 16, 17 are made in the in-
duction box 4 to accommodate the air cleaning element
15. These openings 16, 17 are slightly larger in size than
the air cleaning element 15 so that the latter can be eas-
ily inserted into and removed from the induction box 4.
The air cleaning element 15 has a sealed edge 15a that
fits between the induction box 4 and the respective in-
take duct 2, 3.

[0022] Changing the air cleaning element 15 is there-
fore very easy not only because the induction box 4
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need not be opened but also because the openings 16,
17 are located on the sides and it is not therefore nec-
essary to remove the parts above the induction box 4,
for example, the fuel tank 8.

[0023] The induction box 4 comprises a base 18 and
a lid 19, on which a part of the fuel mixing means 20
may be mounted.

[0024] The fuel mixing means 20 may comprise injec-
tors 21, air chokes 22 and throttle bodies 22a or carbu-
rettors (not illustrated).

[0025] For example, Figure 4 shows an air choke 22
and the related injector 21 fitted to it.

[0026] In another embodimentillustrated in Figures 2
and 3, the injectors 21 are mounted on the lid 19 through
holes 23 made in the lid 19 itself, while the throttle bodies
22a are mounted on the base 18 through holes 24 made
in the base 18 itself.

[0027] The throttle bodies 22a (or the carburettors) al-
so serve as a support for the entire induction box 4 and
since the throttle bodies 22a (or the carburettors) are in
turn supported by the induction manifolds of the motor-
cycle engine, it follows that the induction box 4 is also
supported by the engine.

[0028] This arrangement is particularly convenient in
engines with cylinders arranged in a Vee configuration
where the induction manifolds are centrally positioned
between the two cylinder banks.

[0029] This configuration also facilitates connection
between the motorcycle engine and the induction box 4
since the latter is not fixed to the motorcycle frame and
is therefore not affected by the relative dimensional var-
iations and tolerances between the frame fastenings,
the induction box 4 itself and the engine induction man-
ifolds.

[0030] The nozzle of each injector 21 faces the inside
of the induction box 4 at all times and is coaxial with the
respective air choke 22 and throttle body 22a.

[0031] In the embodiment illustrated in Figures 2 and
3, the body of the injector 21 fits inside and seals the
hole 23. This solution also improves the flow of air en-
tering the engine because the absence of injector sup-
port elements means there is less load loss.

[0032] Furthermore,theinjectors 21 can be easily and
directly accessed from the outside of the induction box
4 for substitution and maintenance without having to
open the box 4 itself.

[0033] Thelid 19 is fixed to the base 18 by a plurality
of fixing screws 19a. Advantageously, the outer edge 24
of the base 18 has a groove 26 made in it, where an
elastomer seal 25 is fitted (see Fig. 1A). The seal 25 in
the edge 24 is preferably made by a co-injection proc-
ess. This process involves making the base 18 by in-
jecting a hard plastic material into a mould matching the
shape of the base 18 without the seal 25.

[0034] The base 18 made in this way is then placed
in the same mould after removing an element corre-
sponding to the shape of the seal 25 from the mould, or
the base 18 is placed in another mould that includes a
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cavity corresponding to the seal 25. Next, the elasto-
meric material is injected into the mould to make the seal
25. This process effectively binds the seal 25 to the base
18 and achieves a perfect seal. The seal 25 cooperates
with a rib 27 made on the lid 19 (Fig.1A) to achieve a
perfect airtight seal.

[0035] The positions of the seal 25 and of the rib 27
may be exchanged, that is to say, the seal may be lo-
cated on the lid 19 and the rib 27 on the base 18.
[0036] The lid 19 has a substantially flat, horizontal
upper surface so as not to interfere with parts of the mo-
torcycle that are above it, even when these parts are not
aligned lengthways with the induction box 4, or when
these parts can move lengthways, for example where
the position of the tank 8 can be adjusted lengthways.
[0037] An expansion chamber 28 located on one side
of the induction box 4 and connected to the latter
through a pipe 29 permits the expansion of the gases
from the engine crankcase.

[0038] The induction box 4 has holes 30, 31 made in
it to enable maintenance to be performed on the com-
ponents 21, 22, 22a located inside the induction box 4
without removing the lid 19. The holes 30, 31 are closed
by appropriate plugs (not illustrated) made of an elastic
material and having the shape of suction cups to provide
an airtight seal.

[0039] The vacuum inside the induction box 4 further
improves the effect of the airtight seal by causing the
suction cup parts of the plugs to adhere more closely.
[0040] Asiillustrated in Figures 1 and 4, second open-
ings 38 may be provided to house other accessories or
systems, for example, to feed fuel to the mixing means
20, without unduly complicating the shape of the mould
for the base 18.

[0041] These second openings 38 are closed by ap-
propriate concertinaed covers (not illustrated) so as to
hold the accessory or system within the induction box
4. Further, the concertinaed covers may have passing
through them the ducts for fluids (for example, fuel) and/
or for electrical power lines and/or data transmission
lines for the accessories and/or systems located inside
the induction box 4.

[0042] This enables optimum use to be made of the
space in the induction box 4 and in the motorcycle, while
the moulding of the induction box 4 is relatively simple
and economical.

[0043] As mentioned above, the intake ducts 2, 3 slot
into the fairing 12 with their first ends 13 and into the
induction box 4 with their second ends 14. Again, the
ducts 2, 3 are not affected by dimensional variations and
tolerances between the fastenings of the fairing and of
the induction box 4 itself and are easy to adapt thanks
to the seats 11a in the fairing 12.

[0044] The ducts 2, 3 also comprise the containers 5,
6 moulded in a single piece.

[0045] In a preferred embodiment, each duct 2, 3 con-
sists of two half casings 32, 33, 34, 35, made in a single
piece with the respective part of the containers 5, 6,
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which are also made in two halves.

[0046] The half casings 32, 33, 34, 35 are then joined
in pairs in such a way as to form the ducts 2, 3 and in-
cluding the containers 5, 6.

[0047] The half casings 32, 33, 34, 35 can be joined
by gluing or welding and are preferably joined by ultra-
sound welding which uses ultrasound waves to gener-
ate vibrations capable of locally heating only the parts
of the half casings 32, 33, 34, 35 to be joined.

[0048] Atthe bottom of them, the containers 5, 6 com-
prise at least one fastening 36, 37 used to mount the
auxiliary systems 7.

[0049] More specifically, as shown in the drawings,
the fastening 36, 37 is used to support and adjust the
position of the radiator 7.

[0050] The radiator 7 is therefore positioned and an-
gled with reference to the fairing 12 and is independent
of dimensional variations and tolerances of fastening
points on the frame because, thanks to the fastenings
36, 37 of the containers 5, 6 connected to the ducts 2,
3, the entire unit is referenced to the fairing 12.

[0051] The containers 5, 6 have an inside surface 51,
61 that is substantially flat and aligned with the lateral
edges of the radiator 7, so as to channel the air flow
towards the radiator 7.

[0052] The invention achieves important advantages.
[0053] The motorcycle engine induction unit accord-
ing to the present invention is well integrated with the
other parts of the motorcycle. In particular, it incorpo-
rates the coolant container and the canister.

[0054] The induction unit according to the presentin-
vention can be easily fitted to the motorcycle because
the induction box 4 is supported by the throttle bodies
22a (or the carburettors), which are in turn supported by
the induction manifolds of the motorcycle engine, thus
avoiding problems due to dimensional variations and
tolerances of the components adjacent to the induction
unit and of fastening points on the frame.

[0055] The ducts 2, 3 - since they are supported by
the fairing 12 and the induction box 4 - are also inde-
pendent of dimensional variations and tolerances of the
adjacent components.

[0056] The ducts 2, 3 are in turn used as a reference
for the radiator 7 which is thus exactly positioned and
angled relative to the fairing 12.

[0057] Further, the motorcycle induction unit accord-
ing to a preferred embodiment of the present invention
enables the fuel injectors to be mounted directly on the
lid 19 of the induction box 4.

[0058] This means air can flow directly into the air
chokes 22 without obstacles because the injector sup-
ports have been eliminated.

[0059] The special structure of the induction box 4 en-
sures quick and easy access to the fuel mixing means
20 and to the cleaning elements 15, thus facilitating
maintenance and enabling the cleaning elements 15 to
be conveniently changed without removing the lid 19 or
the tank 8.
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[0060] The invention as described above may be
modified and adapted in several ways without thereby
departing from the scope of the inventive concept as de-
fined in the claims.

List of reference characters

[0061]

1 induction unit

2,3 intake duct

4 induction box

5,6 container

7,8 auxiliary systems - radiator, tank

9 fixing devices

10 fixing screws

11 front of motorcycle

11a seats for front 11

12 fairing

13 first end of intake duct 2, 3

14 second end of intake duct 2, 3

15 air cleaning element

15a sealed edge of element 15

16, 17 openings in induction box 4

18 base of induction box 4

19 lid of induction box 4

19a screws for fixing lid 19

20 fuel mixing means

21 injector

22 air choke

22a throttle body

23 hole for injector 21

24 outer edge of base 18

25 seal

26 groove for seal 25

27 rib

28 expansion chamber

29 pipe for connecting chamber 29 to in-
duction box 4

30, 31 maintenance holes

32, 33, 34,35 half casings of intake ducts 2, 3

36, 37 fastenings for auxiliary systems

38 second openings for systems and ac-
cessories

51, 61 flat surface of containers 5, 6

Claims

1. An induction unit (1) for a motorcycle engine with
means (20) for mixing the fuel and at least one aux-
iliary system (7, 8), the unit including:

an induction box (4) containing at least one air
cleaning element (15) which filters the air that
is mixed with the fuel by the means (20);

at least one air intake duct (2, 3) mounted be-
tween the front (11) of the motorcycle and the
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induction box (4) so as to channel air from the
front (11) of the motorcycle to the induction box
(4);

the induction unit being characterised in that
it comprises at least one container (5, 6) used
for auxiliary systems (7, 8) and connected to
the air intake duct (2, 3).

The motorcycle induction unit (1) according to claim
1, characterised in that each duct (2, 3) comprises
at least two half casings (32, 33; 34, 35) each made
in a single piece with the respective part of the con-
tainers (5, 6), the latter being made in two halves.

The motorcycle induction unit (1) according to claim
1 or 2, characterised in that each duct (2, 3) has,
at an end of it close to the induction box (4), an air
cleaning element (15), and in that the induction box
(4) has an opening (16, 17) to accommodate the air
cleaning element (15) so that when the air cleaning
element (15) needs to be changed, it can be fitted
and removed without opening the induction box (4).

The motorcycle induction unit (1) according to any
of the foregoing claims, characterised in that the
air cleaning element (15) is substantially in the
shape of an oblique prism with a triangular base and
rounded edges.

The motorcycle induction unit (1) according to claim
3 or 4, characterised in that the air cleaning ele-
ment (15) has a sealed edge (15a) between each
duct (2, 3) and the induction box (4).

The motorcycle induction unit (1) according to any
of the foregoing claims, characterised in that the
fuel mixing means (20) serve as a support for the
induction box (4).

The motorcycle induction unit (1) according to any
of the foregoing claims, characterised in that the
fuel mixing means (20) comprise injectors (21), air
chokes (22) and throttle bodies (22a).

The motorcycle induction unit (1) according to claim
7, characterised in that the induction box (4) com-
prises a base (18) attached to the throttle bodies
(22a).

The motorcycle induction unit (1) according to claim
7 or 8, characterised in that the induction box (4)
comprises a lid (19) and in that the injectors (21)
are mounted on the lid (19) through holes (23) made
in the lid (19) itself.

The motorcycle induction unit (1) according to claim
9, characterised in that the nozzle of each injector
(21) faces the inside of the induction box (4) and is
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11.

12.

13.

14.

15.

16.

coaxial with the respective air choke (22) and throt-
tle body (22a).

The motorcycle induction unit (1) according to any
of the foregoing claims, characterised in that each
duct (2, 3) comprises at least one fastening (36, 37)
used to mount auxiliary systems (7).

The motorcycle induction unit (1) according to any
of the foregoing claims, characterised in that the
induction box (4) comprises a base (18) and a lid
(19), with a seal (25) located in an appropriate slot
(26) in the outer edge (24) of the base (18) or of the
lid (19), and a rib (27) made on the base (18) or on
the lid (19) to achieve an airtight seal.

The motorcycle induction unit (1) according to claim
12, characterised in that the seal (25) is made by
co-injection with the base (18) or with the lid (19).

The motorcycle induction unit (1) according to any
of the foregoing claims, characterised in that one
of the auxiliary systems is a fuel tank (8) and in that
the induction box (4) comprises alid (19) with a sub-
stantially flat, horizontal upper surface made in such
a way as not to interfere with parts of the motorcycle
that are above it, for example when the position of
the tank (8) can be adjusted lengthways.

The motorcycle induction unit (1) according to any
of the foregoing claims, characterised in that the
induction box (4) has holes (30, 31) made in it to
enable maintenance to be performed on the com-
ponents (21, 22, 22a) inside the induction box (4)
without opening the latter.

The motorcycle induction unit (1) according to any
of the foregoing claims, characterised in that one
of the auxiliary systems is a radiator (7) for the en-
gine cooling system and in that the containers (5,
6) have an inside surface (51, 61) that is substan-
tially flat and aligned with the lateral edges of the
radiator (7), so as to channel the air flow towards
the radiator (7).
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