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(54) THROTTLE

(57) The present device relates to a throttle, compris-
ing: a housing, having a throttle throat; a cover mated
with the housing, the material of the cover being plastic;
an electric machine; a torque transfer apparatus meshed
with an output end of the electric machine; a throttle shaft
connected in a fixed manner to the torque transfer appa-
ratus, the throttle shaft passing through the throttle throat,
and being supported by being inserted into a first mount-
ing hole and a second mounting hole in the throttle hous-
ing; a butterfly valve mounted on the throttle shaft and
located inside the throttle throat; the electric machine be-
ing located in the cover. Since the electric machine is
located in the cover, there is no need for a chamber for
accommodating the electric machine to be provided in
the housing, so material costs are reduced, and there is
no need for the chamber and screw holes for fixing the
electric machine to be formed in the cover by machining,
so processing costs are reduced.
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Description

TECHNICAL FIELD

[0001] The present device relates to a motor vehicle
spare part product, in particular to a throttle for use in a
motor vehicle motive power assembly.

Background Art

[0002] A throttle device is generally provided in an in-
ternal combustion engine, arranged upstream of the air
intake manifold and in communication with the air intake
pipeline. It is used to control the flow rate of air supplied
to the air intake manifold, and thereby control the flow
rate of air entering the engine cylinders.
[0003] A throttle in common use on the market at
present comprises a throttle housing, an electric machine
located inside the throttle housing, a torque transfer ap-
paratus meshed with an output end of the electric ma-
chine, a throttle shaft connected in a fixed manner to the
torque transfer apparatus, a butterfly valve mounted on
the throttle shaft and located inside a throttle throat, and
a cover mated with the throttle housing. The throttle hous-
ing has a chamber for accommodating the electric ma-
chine, the chamber being located on one side of the throt-
tle throat.
[0004] The following drawbacks are associated with
having the electric machine installed in the throttle hous-
ing: 1) Since the housing material is metal, generally an
aluminum alloy, a considerable amount of aluminum alloy
must be consumed to form the chamber which accom-
modates the electric machine, so material costs are high.
2) To install the electric machine in the housing, it is nec-
essary to machine the housing to form the chamber and
screw holes for fixing the electric machine, so processing
costs are high. 3) The chamber is located at one side of
the throttle throat, making the transverse dimension of
the throttle large, so that specific space demands cannot
be met.

SUMMARY OF THE INVENTION

[0005] The object of the present device is to provide a
throttle capable of reducing manufacturing costs effec-
tively.
[0006] The throttle provided by the present device
comprises: a housing, having a throttle throat; a cover
mated with the housing, the material of the cover being
plastic; an electric machine; a torque transfer apparatus
meshed with an output end of the electric machine; a
throttle shaft connected in a fixed manner to the torque
transfer apparatus, the throttle shaft passing through the
throttle throat, and being supported by being inserted into
a first mounting hole and a second mounting hole in the
throttle housing; a butterfly valve mounted on the throttle
shaft and located inside the throttle throat; the electric
machine being located in the cover.

[0007] Preferably, the cover has a body and a chamber
which is formed as an extension from the body and used
for accommodating the electric machine, the electric ma-
chine being mounted in the chamber by means of screws.
[0008] Preferably, an inside wall of the chamber is pro-
vided with a ridge which presses against the electric ma-
chine.
[0009] Preferably, the electric machine has a top; a
wave washer and a flat washer are provided between
the top and a top wall of the chamber; the wave washer
presses against the top end of the electric machine, and
the flat washer is located between the wave washer and
the top wall of the chamber.
[0010] Preferably, an outside wall of the chamber is
provided with a rib extending to the body.
[0011] Preferably, the electric machine is fixed in the
chamber by means of glue.
[0012] Preferably, the electric machine is fixed in the
cover by injection molding.
[0013] Preferably, thermally conductive adhesive is
provided between the housing and the cover.
[0014] Preferably, the torque transfer apparatus is two-
stage transmission, comprising a first gear and a second
gear meshed with each other, the first gear being mount-
ed on an axle and meshed with the output end of the
electric machine, and the second gear being connected
in a fixed manner to the throttle shaft.
[0015] Preferably, the torque transfer apparatus is
one-stage transmission; the torque transfer apparatus is
a single gear connected in a fixed manner to the throttle
shaft, with the gear being meshed with the output end of
the electric machine.
[0016] Compared with the prior art, since the electric
machine is located in the plastic cover, there is no need
for a chamber for accommodating the electric machine
to be provided in the housing made of metal material, so
material costs are reduced, and there is no need for the
chamber and screw holes for fixing the electric machine
to be formed in the cover by machining, so processing
costs are reduced.

Description of the accompanying drawings

[0017] The accompanying drawings, which form part
of the present application, are used to furnish further un-
derstanding of the present device. The schematic em-
bodiments of the present device and the explanations
thereof are intended to explain the present device, with-
out constituting an inappropriate limitation thereof.

Drawings:

[0018]

Fig. 1 is a schematic perspective view of the throttle
of the present device after assembly;

Fig. 2 is a schematic sectional view of the throttle of
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the present device after assembly;

Fig. 3 is an enlarged schematic view of part A of the
throttle shown in Fig. 2;

Fig. 4 is a schematic perspective view of the cover
of the throttle shown in Fig. 1;

Fig. 5 is a schematic perspective view of another
embodiment of the throttle of the present device,
wherein the cover has been removed.

PARTICULAR EMBODIMENTS

[0019] Referring to Figs. 1 and 2, the throttle compris-
es: a housing 1, the material thereof being metal, and
the housing 1 having a throttle throat; a cover 8 mated
with the housing 1, the material of the cover 8 being plas-
tic, and an electric machine 2 located in the cover 8; a
torque transfer apparatus 3 meshed with an output end
20 of the electric machine 2; a throttle shaft 4 connected
in a fixed manner to the torque transfer apparatus 3, the
throttle shaft 4 passing through the throttle throat, and
being supported by being inserted into a first mounting
hole (not shown in the figures) and a second mounting
hole (not shown in the figures) in the housing 1; and a
butterfly valve 5 mounted on the throttle shaft 4 and lo-
cated inside the throttle throat.
[0020] Since the electric machine 2 is located in the
cover 8, there is no need for a chamber for accommo-
dating the electric machine 2 to be provided in the hous-
ing 1 made of metal material, so material costs are re-
duced. Furthermore, the cover 8 may be injection molded
first, wherein the cover 8 has a body 81, a chamber 82
which is formed as an extension from the body 81 and
used for accommodating the electric machine 2, and
screw holes (not shown in the figures) for fixing the elec-
tric machine, and then the electric machine 2 may be
fixed in the chamber 82 by means of screws. Thus, there
is no need for the chamber 82 and screw holes for fixing
the electric machine 2 to be formed in the cover 8 by
machining; injection molding may be used, so processing
costs are reduced. Referring to Fig. 4, ridges 821 are
provided on an inside wall of the chamber 82; the ridges
821 press against the electric machine 2, thereby avoid-
ing transverse vibration of the electric machine 2 during
operation, and at the same time helping to dissipate heat.
Referring to Fig. 3, the electric machine 2 has a top 21;
a wave washer 6 and a flat washer 7 are provided be-
tween the top 21 and a top wall 822 of the chamber 82.
The wave washer 6 presses against the top 21 of the
electric machine 2, thereby reducing axial vibration of the
electric machine 2; the flat washer 7 is located between
the wave washer 6 and the top wall 822 of the chamber
82, to prevent stress caused by the wave washer 6 from
damaging the cover 8. An outside wall of the chamber
82 is provided with ribs 823 which extend to the body 81;
the ribs can increase the rigidity of the cover 8, reduce

transverse deformation, and thereby reduce transverse
vibration of the electric machine 2. To dissipate heat bet-
ter, a thermally conductive adhesive may be provided
between the housing 1 and the cover 8.
[0021] Referring to Fig. 2, the torque transfer appara-
tus 3 is two-stage transmission, comprising a first gear
31 and a second gear 32 meshed with each other, the
first gear 31 being mounted on an axle and meshed with
the output end 20 of the electric machine 2, and the sec-
ond gear 32 being connected in a fixed manner to the
throttle shaft 4. The throttle also comprises a return spring
12 with two ends fixed to the housing 1 and the second
gear 32 respectively. The return spring 12 is mounted on
the housing 1 and second gear 32 with a certain preload.
Due to the action of the preload, one end of the return
spring 12 will pull the second gear 12 and fix it to the
housing 1; this position is an initial position of the second
gear 32. When a break in current is encountered, under
the action of the preload the return spring 12 can pull the
second gear 32 to rotate, thereby impelling the throttle
shaft 4 to rotate and pull the butterfly valve 5 back to an
initial position.
[0022] Referring to Figs. 1 and 4, the cover 8 has an
electrical connection port 84 and a position sensor 86
located therein. The position sensor 86 senses a rotation
angle of the butterfly valve 5 through a change in a mag-
netic field of a magnet (not shown in the figures), and
provides feedback to an electronic control unit.
[0023] Referring to Fig. 5, optionally, the torque trans-
fer apparatus 3 is one-stage transmission; the torque
transfer apparatus 3 is a single gear 30 connected in a
fixed manner to the throttle shaft 4, with the gear 30 being
meshed with the output end 20 of the electric machine
2, and at the same time being connected in a fixed man-
ner to the throttle shaft 4. In this embodiment, the gear
30 is meshed internally with the output end 20 of the
electric machine 2, but could also be meshed externally.
Thus the number of components is small, the assembly
process is more simple, and the space occupied is small-
er.
[0024] Optionally, after the cover 8 has been injection
molded, the electric machine 2 is fixed in the chamber
by means of glue. The electric machine 2 could also be
fixed in the cover 8 directly by injection molding. These
two methods of fixing the electric machine solve the prob-
lems of vibration and heat dissipation very well.
[0025] Although the present device has been disclosed
above through preferred embodiments, it is by no means
limited to these. Changes and amendments of all kinds
made within the spirit and scope of the present device
by any person skilled in the art shall be included in the
scope of protection of the present device. Thus the scope
of protection of the present device shall be the scope
defined by the claims.
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Claims

1. A throttle, comprising:

a housing, having a throttle throat;
a cover mated with the housing, the material of
the cover being plastic;
an electric machine;
a torque transfer apparatus meshed with an out-
put end of the electric machine;
a throttle shaft connected in a fixed manner to
the torque transfer apparatus, the throttle shaft
passing through the throttle throat, and being
supported by being inserted into a first mounting
hole and a second mounting hole in the throttle
housing;
a butterfly valve mounted on the throttle shaft
and located inside the throttle throat;
wherein the electric machine is located in the
cover.

2. The throttle as claimed in claim 1, wherein the cover
has a body and a chamber which is formed as an
extension from the body and used for accommodat-
ing the electric machine, the electric machine being
mounted in the chamber by means of screws.

3. The throttle as claimed in claim 2, wherein an inside
wall of the chamber is provided with a ridge which
presses against the electric machine.

4. The throttle as claimed in claim 2, wherein the electric
machine has a top; a wave washer and a flat washer
are provided between the top and a top wall of the
chamber; the wave washer presses against the top
end of the electric machine, and the flat washer is
located between the wave washer and the top wall
of the chamber.

5. The throttle as claimed in claim 2, wherein an outside
wall of the chamber is provided with a rib extending
to the body.

6. The throttle as claimed in claim 2, wherein the electric
machine is fixed in the chamber by means of glue.

7. The throttle as claimed in claim 1, wherein the electric
machine is fixed in the cover by injection molding.

8. The throttle as claimed in claim 1, wherein thermally
conductive adhesive is provided between the hous-
ing and the cover.

9. The throttle as claimed in any one of claims 1 - 8,
wherein the torque transfer apparatus is two-stage
transmission, comprising a first gear and a second
gear meshed with each other, the first gear being
mounted on an axle and meshed with the output end

of the electric machine, and the second gear being
connected in a fixed manner to the throttle shaft.

10. The throttle as claimed in any one of claims 1 - 8,
wherein the torque transfer apparatus is one-stage
transmission; the torque transfer apparatus is a sin-
gle gear connected in a fixed manner to the throttle
shaft, with the gear being meshed with the output
end of the electric machine.
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