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Description

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to improvements in
automatic choke apparatus for engine used in a two-
wheeled automatic vehicle, a scooter, an automotive
vehicle, or the like.

Description of the Related Art

An engine which mainly utilizes gasoline as a fuel
and comprises a carburetor for mixing the fuel and air in
a predetermined mixture ratio and supplying the air/fuel
mixture into a cylinder, is often equipped with an auto
choke apparatus for improving the startability thereof in
bad conditions, for example, in cold winter morning. The
auto choke apparatus is provided for better ignition of an
air/fuel mixture in the cylinder when the engine temper-
ature is low. Specifically, a bypass air conduit is opened
by a starter valve, while an auxiliary fuel conduit is
opened by a needle value, to supply a mixture flowing
through a mixture conduit with an additional fuel to
enrich the concentration of the fuel in the mixture. When
the engine temperature has risen above a predeter-
mined level by a warming-up operation, the bypass air
conduit and the auxiliary fuel conduit are closed by the
starter valve and the needle valve, respectively, to auto-
matically return the fuel concentration of the mixture to
a regular set value.

A conventional ordinary automatic choke apparatus
34, functioning as mentioned above will be described in
greater detail with reference to Fig. 1. The automatic
choke apparatus 34 comprises a carburetor 20; a main
air conduit 21; a bypass air conduit 22 bypassing the
main air conduit 21; a throttle valve 23 arranged in the
main air conduit 21; an auxiliary fuel conduit 24 commu-
nicating with the bypass air conduit 22; and a starter
valve 25 and a needle valve 26 respectively functioning
to automatically open the bypass air conduit 22 and the
auxiliary fuel conduit 24, forming part of the carburetor
20, when the engine temperature is low and to close
these conduits when the engine temperature has risen.
It should be noted that the illustration of a main fuel con-
duit arranged associated with the main air conduit 21 is
omitted in Fig. 1.

The starter valve 25 and the needle valve 26 are
mounted at one end of a moving member 28 urged by a
piston 27a constituting a thermally operative element
27. The thermally operative element 27 and the moving
member 28 are accommodated in a case 29. The ther-
mally operative element 27 further includes a return
spring 30 for urging back the moving member 28, and a
thermistor 31, i.e., a heat generating element which is
heated by a current passing therethrough to cause its
electric resistance to increase. The thermistor 31 is
arranged in contact with a thermally expanding body
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built in the thermally operative element 27 for urging the
piston 27a downwardly by its thermal expansion. The
thermistor 31 is connected by way of a wire 32 to a con-
nector 33 mounted at an end of the wire 32, through
which an electric circuit, not shown, is connected.

An improvement in the above-mentioned type of
automatic starter apparatus for engine has been pro-
posed in Japanese Patent Application No. 30239/1994
(see Laid-open Japanese Patent Application No.
238868/1995) filed by the applicant of the present appli-
cation. Fig. 2 illustrates the disclosed automatic starter
apparatus for engine. Specifically, the automatic starter
apparatus for engine comprises a thermally operative
element 7 having a thermally expanding body 7d, incor-
porated in a portion thereof, which expands and con-
tracts due to changes in external temperature and a
piston 7d, arranged in another portion thereof, which is
advanced and retracted by the expansion and contrac-
tion of the thermally expanding body 7d, and a heat
generating element 5 arranged in one portion of the
thermally operative element 7 for forcing the piston 7b to
move.

The automatic starter apparatus operates in the fol-
lowing manner. Simultaneously with the start of the
engine, the heat generating element 5 is conducted to
generate heat which causes the piston 7b to move,
whereby a bypass air conduit and an auxiliary fuel con-
duit are closed by a starter valve and a needle valve,
respectively, to automatically return a fuel concentration
of a mixture to a regular value. The automatic starter
apparatus is characterized by a thermal insulator filled
in a gap 6 formed between the inner wall of a housing 1
of the automatic starter apparatus and the outer wall of
a holder 2 for holding the thermally operative element 7
at a predetermined position in the housing 1. The ther-
mal insulator may be air or a liquid or solid thermally
insulating material.

Referring again to Fig. 2, the automatic starter
apparatus further comprises an end opening 1a at one
end of the housing 1 formed in an L shape; an end
opening 1b at the other end of the housing 1; threads 2a
formed on the outer peripheral surface of the holder 2
so as to mate threads 1c formed on the inner peripheral
surface of the end opening 1a at the one end; and a
holder 7c¢ for holding the thermally operative element 7.
The leading end of the piston 7b projects from a lower
end of a piston guide 7a. An urging body 3, slidably
inserted in a throughhole of the holder 2, is slidably fit-
ted in the piston guide 7a. The starter valve for opening
and closing the bypass air conduit, bypassing the main
air conduit, is mounted at the tip 3a of the urging body 3.
Further, the needle valve for opening and closing the
auxiliary fuel conduit communicating with the bypass air
conduit is mounted at the tip of the starter valve.

The urging body 3 is always urged by a coil spring
8 in a retracting direction from the holder 2. The auto-
matic starter apparatus further comprises a holder 9 for
accommodating and holding the heat generating ele-
ment 5; connecting terminals 10 connected to the heat
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generating element 5; and a sealing member 11
through which wires 12 sealingly pass to connect to the
connecting terminals 10. The sealing member 11 is fit-
ted in the other end opening 1b of the housing 1. A pro-
tective tube 13 is provided for protecting the wires 12;
and an O-ring 4 for sealingly inserting the thermally
operative element 7 into the holder 2. A rigid shaft 11b
is buried in an urging portion of the sealing member 11.

In the automatic starter apparatus for engine as
illustrated in Fig. 2, since the thermally operative ele-
ment 7 and the heat generating element 5 are posi-
tioned in the longitudinal direction, i.e., the heat
generating element 5 is positioned above the thermally
operative element 7, the dimension in the longitudinal
direction of the automatic starter apparatus is extremely
large. This positioning causes a problem in that a large
space must be ensured for the heat generating element
5 and the thermally operative element 7 in the automatic
starter apparatus in two-wheeled automotive vehicles,
scooters, and so on, in which essential parts must be
packed in a high density in a limited volume.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention to
provide an automatic choke apparatus which has a
reduced height by juxtaposing a thermally operative ele-
ment and a heat generating element for heating a ther-
mally expanding body arranged in one portion of the
thermally operative element and by additionally provid-
ing a heat conducting plate for conducting heat gener-
ated by the heat generating element to the thermally
expanding body of the thermally operative element.

To achieve the above object, the present invention
provides an automatic choke apparatus for engine com-
prising a housing, a thermally operative element
arranged in the housing, a heat generating element
arranged on one side of the thermally operative ele-
ment, and a heat conducting plate for conducting heat
generated by the heat generating element to a thermally
expanding body formed in a portion of the thermally
operative element.

The present invention also provides an automatic
choke apparatus comprising a housing, a first container
and a second container juxtaposed in the housing inde-
pendently of each other, the second container being
hermetically sealed, a heat conducting plate communi-
cating with the first container and the second container,
a thermally operative element accommodated in the
first container, the thermally operative element having a
thermally expanding body in one portion thereof and a
piston in a different portion thereof, the thermally
expanding body abutting to one portion of the heat con-
ducting plate, a heat generating element accommo-
dated in the second container with an electrode surface
thereof abutting to the other portion of the heat conduct-
ing plate, wires coupled to the other electrode surface of
the heat generating element and to the other portion of
the heat conducting plate, respectively, and a starter
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valve and a needle valve operated in accordance with
movements of the piston arranged on the different por-
tion of the thermally operative element, the piston being
advanced and retracted by expansion and contraction
of the thermally expanding body.

The second container is formed with a pair of pro-
trusions at locations to which a peripheral portion of the
heat generating element abuts when the heat generat-
ing element is accommodated in the second container.

The wires coupled to the other electrode surface of
the heat generating element and to the other portion of
the heat conducting plate may be connected in a seal-
ing structure.

The automatic choke apparatus for engine of the
present invention may further comprise a sealing mem-
ber for sealing an end opening of the second container
for accommodating the heat generating element, the
wires passing through the sealing member, resilient
connecting terminals connected to ends of the wires,
respectively, one of the connecting terminals being
inserted into a space defined by the other electrode sur-
face of the heat generating element and one inner sur-
face of the second container, the other one of the
connecting terminals being inserted into a space
defined by another surface of the other portion of the
heat conducting plate and another inner surface of the
second container, and engaging means formed in the
spaces, into which the connecting terminals are
inserted, the connecting terminals, when inserted into
the respective spaces, engaging with the engaging
means so as not to come out from the respective
spaces.

The engaging means may be protrusions formed
on the inner walls of the spaces or recesses formed in
the inner walls of the spaces.

The automatic choke apparatus for engine of the
present invention may further comprise a resilient con-
necting terminal inserted into a space defined by the
other electrode surface of the heat generating element
and one inner surface of the second container, holding
means formed on a back surface of the connecting ter-
minal for holding the heat generating element, and
engaging means formed in the space for engaging the
connecting terminal to prevent the connecting terminal
from coming out from the space, when the connecting
terminal and the heat generating element are inserted
with one electrode surface of the heat generating ele-
ment abutting to the other portion of the heat conducting
plate and with the connecting terminal abutting to one
inner wall of the second container.

The above and other objects, features, and advan-
tages of the present invention will become more appar-
ent from the following detailed description of the
preferred embodiments when read in conjunction with
the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a cross-sectional view schematically illus-
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trating the structure of an ordinary automatic choke
apparatus for engine known in the art;

Fig. 2 is a vertical cross-sectional view illustrating a
prior art automatic choke apparatus for engine;

Fig. 3 is a partial vertical cross-sectional view illus-
trating an automatic choke apparatus according to
an embodiment of the present invention;

Fig. 4 is a vertical cross-sectional view of the auto-
matic choke apparatus before assembled;

Fig. 5 is a vertical cross-sectional view illustrating a
housing having a heat conducting plate according
to another embodiment of the present invention;
Fig. 6 is a bottom view of the housing;

Fig. 7 is a bottom view of a housing according to a
further embodiment of the present invention;

Fig. 8 is a vertical view of a housing having a heat
conducting plate according to a further embodiment
of the present invention;

Fig. 9 is a perspective view illustrating a connecting
terminal for conducting a heat generating element
of the automatic choke apparatus according to an
embodiment of the present invention; and

Fig. 10 is a perspective view illustrating another
connecting terminal for conducting a heat generat-
ing element of the automatic choke apparatus
according to another embodiment of the present
invention.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

Several embodiments of an automatic choke appa-
ratus for engine according to the present invention will
hereinafter be described with reference to the accompa-
nying drawings. Through a variety of drawings, like
parts are designated like reference numerals.

Referring first to Figs. 3 and 4, an automatic choke
apparatus comprises a housing 1 made of a synthetic
resin; first and second containers 14, 1, formed inde-
pendently of each other in lateral portions of the hous-
ing 1; and a heat conducting plate 14 molded to part of
the case body 1 so as to communicate with the first con-
tainer 14 and the second container 1,. The heat con-
ducting plate 14 is made of any conductive metal such
as copper, brass, aluminum, stainless steel, iron, or the
like in a desired thickness (for example, a thickness
ranging from about 0.5 mm to about 5 mm). The heat
conducting plate 14 has a portion 14a exposed to and
extending along the top surface of the first container 14
and another portion 14b bent at a right angle with
respect to the portion 14a at substantially the center of
the top surface of the second container 1, and extend-
ing substantially perpendicular to the top surface of the
second container 1.

A holder 2 holds a thermally operative element 7 in
the first container 1. Specifically, the holder 2 has
threads 2a formed on the outer peripheral surface of an
upper end portion as illustrated in Fig. 4. The threads 2a
are mated with threads 1¢ formed on the inner periph-
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eral wall of the first container 1, near an end opening 1a
as illustrated in Fig. 4, so as to accommodate the ther-
mally operative element 7 in the first container 1, of the
housing 1, later described in greater detail. An urging
body 3, slidably fitted on the outer peripheral surface of
a piston guide 7a of the thermally operative element 7,
is urged by a piston 7b of the thermally operative ele-
ment 7. As illustrated in Fig. 3, a starter valve 25 for
opening and closing a bypass air conduit 22 and a nee-
dle valve 25 (see Fig. 1) for opening and closing an aux-
iliary fuel conduit 24 are mounted to the lower end 3a of
the urging body 3. A coil spring 8 is interposed between
the urging body 3 and the holder 2 for returning the urg-
ing body 3 and the piston 7b. The thermally operative
element 7 includes a thermally expanding body 7d
incorporated in one portion 7e of the thermally operative
element 7; a fluid 7f filled in the piston guide 7a with a
diaphragm 7g interposed between the thermally
expanding body 7d and the fluid 7f; and a rubber piston
7h inserted between the fluid 7f and the piston 7b.

For accommodating and holding the thermally
operative element 7 in the first container 1 formed in
the housing 1, the thermally operative element 7 is first
accommodated in the first container 14 such that the
one portion 7e containing the thermally expanding body
7d abuts to the portion 14a of the heat conducting plate
14, and then the urging body 3 having the starter valve
25 and the needle valve 25 mounted to the lower end 3a
is fitted on the outer periphery of the piston guide 7a.
Next, the coil spring 8 is fitted on the urging body 3 with
one end 8a of the coil spring 8 in contact with a flange
3b formed at the upper end of the urging body 3. The
other end 8b of the coil spring 8 is brought into contact
with a step 2b formed on the inner peripheral surface of
the holder 2. The threads 2a formed the outer peripheral
surface of the upper end portion of the holder 2 are
mated with the threads 1c¢ formed on the inner periph-
eral wall of the first container 1, near the end opening
1a. In this way, the thermally operative element 7 is held
in the first container 1,. After assembling the automatic
choke apparatus as described above, the starter valve
25 and the needle valve 25 mounted to the lower end 3a
of the urging body 3 project from an opening at the
lower end of the holder 2.

Alternatively, a portion 14a’ of the heat conducting
plate 14 may be formed in a plate shape, as illustrated
in Fig. 5, such that when the thermally operative ele-
ment 7 is accommodated in the first container 14, the tip
and the outer periphery of the portion 7e of the ther-
mally operative element 7 containing the thermally
expanding body 7d abut to the plate-shaped portion
14a'.

A pair of protrusions 17 are formed to define the
position at which the heat generating element 5 is
accommodated between one surface 14b’ of the other
portion 14b of the heat conducting plate 14 exposed to
the second container 1, and one inner wall 1,a of the
second container 1,. The protrusions 17 are formed
opposite to each other with a spacing therebetween for
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inserting a connecting terminal 10 having a resilient
property, later described. Formed at locations opposite
to the protrusions 17 are a pair of protrusions 15 (see
Fig. 6) or a pair of recesses 15' (see Fig. 7) by which the
inserted connecting terminal 10 is stopped and pre-
vented from coming off, later described. Another pair of
protrusions 16 are formed to which abuts a portion of a
abutting surface of a peripheral portion of the heat gen-
erating element 5 accommodated in a space defined by
the surface 14b’ of the other portion 14b of the heat con-
ducting plate 14 and the protrusions 17. A space is
defined between another surface 14b” of the other por-
tion 14b of the heat conducting plate 14 and the other
inner wall 1ob of the second container 15 for inserting
another connecting terminal 10 having a resilient prop-
erty. A pair of protrusions 15 (see Fig. 6) or a pair of
recesses 15’ (see Fig. 7) are formed for stopping the
connecting terminal 10 inserted in the space and for
preventing the same from coming out.

The resilient connecting terminal 10 may be formed
of a metal plate bent in a U- or V-shape with a pair of
opposite lateral ends 10b folded outwardly as illustrated
in Fig. 9. Alternatively, though not illustrated, the resil-
ient connecting terminal 10 may comprise a coil spring
which urges the connecting terminal made of a flat
metal plate to abut to another electrode surface 5b of
the heat generating element 5 as well as urges the con-
necting terminal to abut to the other surface 14b” of the
other portion 14b of the heat conducting plate 14.

As described above, the heat generating element 5
is accommodated in a space defined by the surface 14b’
of the other portion 14b of the heat conducting plate 14
formed in the second container 15 and the tips of the
protrusions 17 formed on the inner wall 1,a of the sec-
ond container 1,. With the heat generating element 5
accommodated in this way, one electrode surface 5a
abuts to the surface 14b’ of the other portion 14b of the
heat conducting plate 14, while a portion of the abutting
surface of the peripheral portion of the heat generating
element 5 abuts to the protrusions 16. Thus, when the
one connecting terminal 10 (see Fig. 9) connected to
the tip of one of the wires 12 sealingly penetrating the
sealing member 11 is inserted into a space defined by
the other electrode surface 5b of the heat generating
element 5, the inner wall 1,a of the second container 1,
and the protrusions 17, the connecting terminal 10
abuts to the other electrode surface 5b of the heat gen-
erating element 5 and the inner wall 1,a of the second
container 15, urging the electrode surface 5a of the heat
generating element 5 to the surface 14b’' of the other
portion 14b of the heat conducting plate 14.

As described above, by the protrusions 16 formed
in the second container 15, to which a portion of the
abutting surface of the peripheral portion of the heat
generating element 5 abuts, a contact resistance is
reduced, the heat generating element 5 moves more
easily toward the surface 14b’ of the other portion 14b of
the heat conducting plate 14, and the electrode surface
5a of the heat generating element 5 more reliably abuts
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to the surface 14b’ of the other portion 14b of the heat
generating plate 14. In addition, the lateral ends 10b of
the inserted connecting terminal 10 engage with the
protrusions 15 or the recesses 15’ so that the connect-
ing terminal 10 is prevented from coming out.

It should be noted that if the protrusions as men-
tioned above were not formed in the second container,
several problems including a failure in heat conduction,
failed contact, and so on would arise. Specifically
explaining, when the second container is formed of a
synthetic resin, distal corners of the second container
may be rounded instead of being formed at a right
angle. When the corner of the peripheral portion of the
heat generating element abuts to the round corner of
the second container, the abutting surface of the periph-
eral portion of the heat generating element accommo-
dated in the second container does not come into close
contact with the abutting surface of the second con-
tainer. Thus, the heat generating element is inclined,
with the result that one electrode surface of the heat
generating element is inclined away from another sur-
face of the portion of the heat conducting plate. Conse-
quently, the heat generated by the heat generating
element is not completely conducted to the other por-
tion of the heat conducting plate, and moreover a con-
tact between the electrode surface of the heat
generating element and the heat conducting plate will
fail.

Also, when the other connecting terminal 10 (see
Fig. 9) connected to the tip of the wire 12 sealingly pen-
efrating the sealing member 11 is inserted into a space
defined by the other surface 14b" of the other portion
14b of the heat conducting plate 14 and the other inner
wall 15b of the second container 1,, the other connect-
ing terminal 10 is urged to the other inner wall 15b of the
second container 1, and to the other surface 14b" of the
other portion 14b of the heat conducting plate 14, thus
ensuring the connection of the other connecting termi-
nal 10 to the other portion 14b of the heat conducting
plate 14. Also, the lateral ends 10b of the other connect-
ing terminal 10 inserted as mentioned above are
engaged with the protrusions 15 or the recesses 15', so
that the other connecting terminal 10 is prevented from
coming out.

After the connections of both the connecting termi-
nals 10 have been completed in the manner described
above, the sealing member 11 is pressed into the end
opening 1b of the second container 1, to seal the end
opening 1b.

Fig. 8 illustrates another embodiment of the present
invention in which the other connecting terminal 10 is
connected to the other portion 14b of the heat conduct-
ing plate 14. A plug-like portion 14c is formed on the
end of the other portion 14b of the heat conducting plate
14 such that a socket type connecting terminal 10’ con-
nected to the tip of a wire 12 is fitted on the plug-like por-
tion 14c. With the connection structure of the
connecting terminal 10" described above, the connect-
ing terminal 10" does not require a structure having
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resilience, thus making it possible to reduce the number
of parts required for the automatic choke apparatus as
well as the dimension in the lateral direction of the auto-
matic choke apparatus.

The structure illustrated in Fig. 8 includes a leaf
spring 14d which is formed by cutting and raising the
other portion 14b of the heat conducting plate 14 in a
direction toward the accommodated heat generating
element 5 at a location to which the heat generating ele-
ment 5 abuts. The leaf spring 14d ensures the electrode
surface 5a of the accommodated heat generating ele-
ment 5 to abut to the other portion 14b of the heat con-
ducting plate 14.

Fig. 10 illustrates another embodiment of the
present invention in which one of the connecting termi-
nals 10 is connected to the other electrode surface 5b of
the heat generating element 5 having the electrode sur-
face 5a abutting to the other portion 14b of the heat con-
ducting plate 14. The heat generating element 5 is held
by, for example, four holding tabs 10a formed on the
back surface of the connecting terminal 10 which is con-
nected to one end of one of the wires 12. When the con-
necting terminal 10 and the heat generating element 5
are inserted so as to bring the one electrode surface 5a
of the heat generating element 5 into contact with one
surface 14b’ of the other portion 14b of the heat con-
ducting plate 14 and the connecting terminal 10 into
contact with one inner surface 1.a of the second con-
tainer 15, the lateral ends 10b of the connecting terminal
10 engage with the protrusions 15 or the recesses 15’
so as to prevent the connecting terminal from being
easily pulled out. Also, since the heat generating ele-
ment 5 is held by, for example, the four holding tabs 10a
formed on the back surface of the connecting terminal
10, the heat generating element 5 is more reliably held
s0 as not to come out from the second container 1.

As described above, according to the present
invention, an automatic choke apparatus for engine
comprises a thermally operative element and a heat
generating element arranged on one side of the ther-
mally operative element in a housing, and a heat con-
ducting plate for conducting heat generated by the heat
generating element to a thermally expanding body
formed in a portion of the thermally operative element.
Thus, the automatic choke apparatus has a reduced
vertical dimension, so that a smaller space for accom-
modating the automatic choke apparatus is sufficient in
a vehicle such as a two-wheeled automotive apparatus,
a scooter, or the like in which parts must be packed in a
high density.

Also, according to the present invention, an auto-
matic choke apparatus comprises a housing, a first con-
tainer and a second container juxtaposed in the housing
independently of each other, the second container
being hermetically sealed, a heat conducting plate com-
municating with the first container and the second con-
tainer, a thermally operative element accommodated in
the first container, the thermally operative element hav-
ing a thermally expanding body in one portion thereof
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and a piston in a different portion thereof, the thermally
expanding body abutting to one portion of the heat con-
ducting plate, a heat generating element accommo-
dated in the second container with an electrode surface
thereof abutting to the other portion of the heat conduct-
ing plate, wires coupled to the other electrode surface of
the heat generating element and to the other portion of
the heat conducting plate, respectively, and a starter
valve and a needle valve operated in accordance with
movements of the piston arranged on the different por-
tion of the thermally operative element, the piston being
advanced and retracted by expansion and contraction
of the thermally expanding body. In other words, the first
container for accommodating the thermally operative
element and the second container for accommodating
the heat generating element for heating the thermally
expanding body of the thermally operative element are
laterally arranged in the housing, and the starter valve
and the needle valve are actuated in response to move-
ments of the piston of the thermally operative element
communicate with an air conduit and a fuel conduit of a
carburetor, respectively. In the prior art, a thermally
operative element and electric parts of a heat generat-
ing element for heating a thermally expanding body are
accommodated in one and the same container in a
housing, so that the thermally operative element must
be completely sealingly accommodated in the container
through an O-ring. On the other hand, according to the
present invention, since the first container for accommo-
dating the thermally operative element and the second
container for accommodating the heat generating ele-
ment are completely independent of each other, the
thermally operative element need not be completely
sealed through an O-ring when accommodated. This
results in reducing the number of required parts, the
number of assembling steps, and the manufacturing
cost.

Since the second container is formed with a pair of
protrusions at locations to which a peripheral portion of
the heat generating element abuts when the heat gen-
erating element is accommodated in the second con-
tainer, part of an abutting surface of the peripheral
portion of the heat generating element abuts to the pro-
trusion, whereby a contact resistance is reduced. Thus,
the heat generating element accommodated in the sec-
ond container more smoothly moves to bring one elec-
trode surface thereof into contact with one surface of a
portion of the heat conducting plate. Consequently, the
one electrode surface of the heat generating element
reliably comes into close contact with the one surface of
the portion of the heat conducting surface, thus improv-
ing the electric contactability and thermal conductivity.

Since the automatic choke apparatus of the present
invention is structured such that heat generated by the
heat generating element is conducted to the thermally
expanding body of the thermally operative element
through the heat conducting plate, the heat conducting
plate, serving as a metal portion receiving the heat from
the heat generating element, stores a larger amount of
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heat, thus improving the heat retaining property. When
the engine is once stopped and restarted, where the
engine is still hot so that the bypass air conduit and the
auxiliary fuel conduit need not be opened by the starter
valve and the needle valve, respectively, it is possible to
eliminate an erroneous operation of actuating the
starter valve and the needle value to open the bypass
air conduit and the auxiliary fuel conduit due to the con-
traction of the thermally expanding body of the ther-
mally operative element, caused by a lowering
temperature of the thermally expanding body.

The wires coupled to the other electrode surface of
the heat generating element and to the other portion of
the heat conducting plate are connected in a sealing
structure. In this sealing structure, a sealing member
seals an end opening of the second container for
accommodating the heat generating element, and the
wires pass through the sealing member. Resilient con-
necting terminals are connected to ends of the wires,
respectively, with one of the connecting terminals
inserted into a space defined by the other electrode sur-
face of the heat generating element and one inner sur-
face of the second container and the other one of the
connecting terminals being inserted into a space
defined by another surface of the other portion of the
heat conducting plate and another inner surface of the
second container. Protrusions are formed in the spaces,
into which the connecting terminals are inserted, and
the connecting terminals, when inserted into the
respective spaces, engages with the protrusions so as
not to come out from the respective spaces. Thus, the
connecting terminals will never come out due to vibra-
tion of the engine or the like.

A resilient connecting terminal is inserted into a
space defined by the other electrode surface of the heat
generating element and one inner surface of the second
container. A plurality of holding tabs are formed on the
back surface of the connecting terminal for holding the
heat generating element. A plurality of protrusions are
formed in the space for engaging the connecting termi-
nal to prevent the connecting terminal from coming out
from the space, when the connecting terminal and the
heat generating element are inserted with one electrode
surface of the heat generating element abutting to the
other portion of the heat conducting plate and with the
connecting terminal abutting to one inner wall of the
second container. Thus, the connecting terminal will
never come out due to vibrations of a vehicle when run-
ning. In addition, since the heat generating element is
held by a plurality of holding tabs formed on the back
surface of the connecting terminal, the heat generating
element and the connecting terminal may be simultane-
ously accommodated together in the second container,
thereby making it possible to reduce the number of
assembling steps. Furthermore, the heat generating
element is more reliably held by the holding tabs so as
not to come out from the second container.

While specific embodiments of the present inven-
tion have been shown and described, further modifica-
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tions and improvements will occur to those skilled in the
art. It is therefore understood that the invention is not
limited to the particular forms shown and it is intended
for the appended claims to cover all modifications which
do not depart from the spirit and scope of the present
invention.

Claims

1. An automatic choke apparatus for engine compris-
ing:

a housing;

a thermally operative element arranged in said
housing;

a heat generating element arranged on one
side of said thermally operative element; and
a heat conducting plate for conducting heat
generated by said heat generating elementto a
thermally expanding body formed in a portion
of said thermally operative element.

2. An automatic choke apparatus for engine compris-
ing:

a housing;

a first container and a second container juxta-
posed in said housing independently of each
other, said second container being hermetically
sealed;

a heat conducting plate communicating with
said first container and said second container;
a thermally operative element accommodated
in said first container, said thermally operative
element having a thermally expanding body in
one portion thereof and a piston in a different
portion thereof, said thermally expanding body
abutting to one portion of said heat conducting
plate;

a heat generating element accommodated in
said second container with an electrode sur-
face thereof abutting to the other portion of said
heat conducting plate;

wires coupled to the other electrode surface of
said heat generating element and to the other
portion of said heat conducting plate, respec-
tively; and

a starter valve and a needle valve operated in
accordance with movements of said piston
arranged on the different portion of said ther-
mally operative element, said piston being
advanced and retracted by expansion and con-
traction of said thermally expanding body.

3. Anautomatic choke apparatus for engine according
to claim 2, wherein said second container is formed
with a pair of protrusions at locations to which a
peripheral portion of said heat generating element
abuts when said heat generating element is accom-
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modated in said second container.

An automatic choke apparatus for engine according
to claim 2, wherein said wires coupled to the other
electrode surface of said heat generating element
and to the other portion of said heat conducting
plate are connected in a sealing structure.

An automatic choke apparatus for engine according
to claim 4, further comprising:

a sealing member for sealing an end opening
of said second container for accommodating
said heat generating element, said wires pass-
ing through said sealing member;

resilient connecting terminals connected to
ends of said wires, respectively, one of said
connecting terminals being inserted into a
space defined by the other electrode surface of
said heat generating element and one inner
surface of said second container, the other one
of said connecting terminals being inserted into
a space defined by another surface of the other
portion of said heat conducting plate and
another inner surface of said second container;
and

engaging means formed in said spaces, into
which said connecting terminals are inserted,
said connecting terminals, when inserted into
said respective spaces, engaging with said
engaging means so as not to come out from
said respective spaces.

An automatic choke apparatus for engine according
to claim 5, wherein said engaging means are pro-
trusions formed on the inner walls of said spaces or
recesses formed in the inner walls of said spaces.

An automatic choke apparatus for engine according
to claim 2, further comprising:

a resilient connecting terminal inserted into a
space defined by the other electrode surface of
said heat generating element and one inner
surface of said second container;

holding means formed on a back surface of
said connecting terminal for holding said heat
generating element; and

engaging means formed in said space for
engaging said connecting terminal to prevent
said connecting terminal from coming out from
said space, when said connecting terminal and
said heat generating element are inserted with
one electrode surface of said heat generating
element abutting to the other portion of said
heat conducting plate and with said connecting
terminal abutting to one inner wall of said sec-
ond container.
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8.

An automatic choke apparatus for engine according
to claim 7 wherein said engaging means are protru-
sions formed on the inner walls of said spaces or
recesses formed in the inner walls of said spaces.
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