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(57) Abrégée/Abstract:
A fuel tank comprises an upper-half tank body (7) and a lower-half tank body (8) which are made of bowl-shaped steel plates and
which Integrally include a flange (7/f) and a flange (8f) in their peripheral edges, respectively, the flanges (7, 8f) being superposed
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(57) Abrege(suite)/Abstract(continued):

on and liguid-tightly connected to each other. The flanges (7/f, 8f) are connected together by crimping into a roll shape to form an
annular thick-walled connection (12), and an annular reinforcing rib (/r, 8r) leading to the connection (12) Is formed at least in one
of the upper-half and lower-half tank bodies (7, 8) Thus, it is possible to provide a fuel tank in which a sufficient strength can be
iImparted to portions around a flange connection, without particularly increasing the thickness of a steel plate.
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ABSTRACT

A fuel tank comprises an upper-half tank body (7) and a
lower-half tank body (8) which are made of bowl-shaped steel plates

and which integrally include a flange (7f) and a flange (8f) in

thelr peripheral edges, respectively, the flanges (7f, 8f) being

superposed on and liquid-tightly connected to each other. The

flanges (7f, 8f) are connected together by crimping into a roll

shape toformanannularthick-walledconnection (12), andanannular

reinforcing rib (7r, 8r) leading to the connection (12) is formed

at least in one of the upper-half and lower-half tank bodies (7,

8). Thus, it ispossibletoprovidea fuel tankinwhicha sufficient
strength can be 1mparted to portions around a flange connection,

without particularly increasing the thickness of a steel plate.
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DESCRIPTION

FUEL TANK

TECHNICAL FIELD

10001] The present invention relates to improvement of a fuel tank
comprising an upper-half tank body and a lower-half tank body which

aremade frombowl-shaped steel plates and which integrally include

flanges 1n their peripheral edges which are superposed on and

liquid-tightly connected to each other, and more particularly to

an i1mprovement of such a fuel tank suitable for a general-purpose
engline mounted on a working machine.

BACKGROUND ART

[0002] Insuchaconventional fuel tank, welding (Patent Publication

1) or crimping has been employed to connect together the flanges

F

of the upper-half tank body and a lower-half tank body.

Patent Publication 1: Japanese Utility Model Publication No.

01-22026

DISCLOSURE OF THE INVENTION

L*J

D BY THE INVENTION

PROBLEMS TO BE SOLV.

[0003] A general-purpose engine sometimes comes into an overturned

state and the like under severe use environment. In such a case,

also a fuel tank needs to withstand a large impact force.

-y

Particularly, a flange connection between the upper-half and

lower—-half tank bodies needs to have a high strength so that fuel

leakage does not occur. This requirement has been conventionally

satisfied by increasing the thickness of a steel plate which is

a material for forming a fuel tank. However, the increase in the

thickness of the steel plate increases the weight of the fuel tank.

10004] The present invention has been achieved in view of the

apove-mentioned circumstances, and has an object to provide a fuel
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tank 1n which a sufficient strength can be imparted to portions

around a flange connection, without particularly increasing the

thickness of a steel plate.
[0005] The present invention has another object to provide a fuel

tank which canmaintain for a long term the sealability of a sealing

surface of a fuel supply port cylinder which is closed by a tank
cap while keeping the good appearance of a tank ceiling portion,

and which 1s excellent in productivity.

MEANS FOR SOLVING THE PROBLEMS

[0006] In order to achieve the above object, according to a first
feature of the present invention, there is provided a fuel tank

comprising an upper-half tank body and a lower-half tank body which

are made frombowl-shaped steel plates andwhich integrally include

flanges 1n their peripheral edges, the flanges being superposed

on and liquild-tightly connected to each other, characterized in

that the flanges are connected together by crimping into a roll

shape to form an annular thick-walled connection; and an annular

reinforcing rib leading to the connection is formed at least in

F

one of the upper-half and lower-half tank bodies.

10007] According to a second feature of the present invention, in

P

addition to the first feature, a pair of annular reinforcing ribs

leading to opposite sides of the connection are formed in the

upper-half and lower-half tank bodies.

10008] According to a third feature of the present invention, there

1s provided a fuel tank comprising an upper-half tank body and

a lower-half tank body which are made of bowl-shaped steel plates

and which 1ntegrally include flanges 1n their peripheral edges,

the flanges being superposed on and liquid-tightly connected to

each other, characterized in that the flanges and another flange
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which 1s formed 1n a peripheral edge portion of a bowl-shaped bottom
supportingplatearrangedtocoverabottomsurfaceof the lower-half
tank body, are connected together by crimping into a roll shape
toforman annular thick-walled connection; the annular reinforcing
ribs leading to the connection are formed in the upper-half tank
- body, the lower-half tank body, and the bottom supporting plate;
and the bottom supporting plate is provided with a mounting portion
for mounting the bottom supporting plate to an engine.

(0009] The mounting portion correspond to bolts 19 and nuts 21 in

an embodiment of the present invention, which will be described

later.

[0010] According to a fourth feature of the present invention, in

addition to any of the first to third features, at least the

F

upper-half tank body comprises a painted steel plate made by

prebaking a paint film on a surface of a steel plate.

[0011] According to a fifth feature of the present invention, there

1s provided a fuel tank comprising: a tank ceiling portion; a fuel

supply port cylinder which 1s connected to the tank ceiling portion

sO as to pass therethrough and which is closed by a tank cap; an

annular sealing surface being formed on an upper end surface of
the fuel supply port cylinder, and a gasket of the tank cap coming

into close contact with the annular sealing surface, characterized

in that at least an upper-half tank body constituting an upper
part of the tank comprises a painted steel plate having a prepainted

surface; and the fuel supply port cylinder comprising a unpainted

steel plate 1s connected to the upper-half tank body.

[0012] According to a sixth feature of the present invention, in

addition to the fifth

+t..d

‘eature, the upper-half tank body and the

fuel supply port cylinder are connected together by crimping so



CA 02605647 2010-12-13

70488-350

- 4 -
that an upper part of the fuel supply port cylinder 1s exposed;

and a surface of the exposed upper part of the fuel supply port
cylinder comprises the sealing surface.

[0013] According to a seventh feature of the present 1nvention,
in addition to the fifth or sixth feature, the sealing surface
1s formed into a funnel shape.

[0014] According to an eighth feature of the present invention,
in addition to the sixth or seventh feature, the fuel supply port
cylinder 1s made from a plated steel plate.

Thus in one aspect, the invention provides a fuel tank comprising

an upper-half tank body and a lower-half tank body which are made

of bowl-shaped steel plates and which integrally include a flange

and a flange in their peripheral edges, respectively, the flanges
being superposed on and liquid-tightly connected to each other,
wherein the two flanges and a flange which is formed in a peripheral

edge portion of a bowl-shaped bottom supporting plate arranged

to cover a bottom surface of the lower-half tank body, are connected

togetherbycrimping intoaroll shape toformanannular thick-walled
connection; wherein the annular reinforcing ribs leading to the
connection are formed in the upper-half tank body, the lower-halt
tank body, and the bottom supporting plate; characterized in that
the bottom supporting plate is provided with a mounting portion
for mounting the bottom supporting plate to an engine, and

the upper-half tank body and the bottom supporting plate each are
made by prebakingapaint filmona surface of a steel plate, exposing
to the outside of the fuel tank such that the painted films on

the upper-half tank body and the bottom supporting plate contact

each other at the connection.
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In another aspect, the invention provides a fuel tank comprising

an upper-half tank body and a lower-half tank body which are made
from bowl -shaped steel plates andwhich integrally include a flange
and a flange in their peripheral edges, respectively, the flanges
being superposed on and liquid-tightly connected to each other,
wherein the flanges are connected together by crimping into a roll
shape to form an annular thick-walled connection; and an annular
reinforcing rib leading to the connection is formed at least 1n
one of the upper-half and lower-half tank bodies, characterized
in that the upper-half tank body and the lower-half tank body each

are made by prebaking a paint film on a surface of a steel plate,

exposing to the outside of the fuel tank, such that the painted
films on the upper and lower-half tank bodies contact each other
at the connection.

In another aspect, the invention provides a fuel tank comprising
an upper-half tank body and a lower-half tank body which are made
of bowl-shaped steel plates and which integrally include a flange
and a flange in their peripheral edges, respectively, the flanges

being superposed on and liquid-tightly connected to each other,

wherein the two flanges and a flange which 1s formed 1n a peripheral
edge portion of a bowl-shaped bottom supporting plate arranged
to cover a bottom surface of the lower-half tank body, are connected
togetherbycrimpingintoaroll shape toformanannular thick-walled
connection; the annular reinforcing ribs leading to the connection
are formed in the upper-half tank body, the lower-half tank body,
and the bottom supporting plate; and the bottom supporting plate

is provided with a mounting portion for mounting the bottom

supporting plate to an engine, characterized in that



CA 02605647 2010-12-13

70488-350

_4b_

the bowl-shaped bottom supporting plate covers a bottom surface
of the lower-half tank body with a gap to the bottom surface.
EFFECT OF THE INVENTION

[0015] With the first feature of the present invention, the two
flanges of the upper-half and lower-half tank bodies are connected
by crimping into a roll shape, thereby forming the thick-walled
connectionhavingahighrigiditywallwithathicknesssufficiently
largerthanamaterial for formingthe fuel tank, andalsoeffectively
reinforcing the fuel tank by cooperation between the thick-walled
connection and the annular ribs leading to one side of the
thick-walled connection. Therefore, 1t 1s possible to increase
the durability against an i1mpact force in the lateral direction
to the fuel tank without particularly increasing the thickness
of the material plate forming the fuel tank, that 1s, 1t 1s possible
to simultaneously achieve welight reduction and durability
lmprovement.

[0016] With the second feature of the present i1nvention, 1t 1s
possible to further effectively reinforce the fuel tank by
cooperation between the annular thick-walled connection and the
palir of annular reinforcing ribs leading to opposite sides of the

annular thick-walled connection.
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[0017] With the third feature of the present invention, the two

flanges of the upper-half tank body, the lower-half tank body and

the bottom supporting plate are connected by crimping into a roll

shape, thereby forming the thick-walled connection having a high

rigidity wall with a thickness sufficiently larger than that of

a material plate forming the fuel tank, and also effectively

reinforcing the fuel tank by cooperation between the thick-walled

-y

connection and three lines of the annular ribs leading to the

thick-walled connection. Therefore, it is possible to increase

the durability against an impact force in the lateral direction

to the fuel tank without particularly increasing the thickness
of the material plate forming the fuel tank, that is, it is possible
to simultaneously achieve weight reduction and durability
improvement.

[0018] Also, because the bottom supporting plate is mounted to the

englne, vibration of the engine 1is absorbed by the bottom supporting

F
p—

platetosuppressthetransmissionof thevibrationtotheupper-hal:

and lower-half tank bodies.

[0019] With the fourth feature of the present invention, the

upper—-half tankbody 1ismade fromapainted steel plate. Therefore,

the exfoliation of the paint film on the upper-half tank body made

fromapainted steel plate does not occur, although the thick-walled

connectionis formedbycrimpingintoaroll shape, therebyimproving

P

the good appearance of the fuel tank.

[10020] Waith the fifth feature of the present invention, the

upper-half tank body is made from a painted steel plate, thereby

improving the good appearance of the upper-half tank body. Also,

the fuel supplyport cylinder havinga sealing surface and connected

to the upper-half tank body 1s made from a unpainted steel plate,
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thereby marinating the sealing surface of the fuel supply port

cylinder in good condition for a long term irrespective of an

acclidental exfoliation of the paint film on the surface of the
upper-half tank body. Further, because troublesome steps such as
painting and masking are unnecessary after the connection of the
fuel supplyport cylinder totheupper-half tankbody, it ispossible
to i1mprove productivity.

[0021] With the sixth feature of the present invention, the
upper-half tank body made from a painted steel plate and the fuel
supplyportcylindermade fromanunpaintedsteel plateare connected
together by crimping. Therefore, unlike the case of connection
by welding, there 1s no concern about the burnout of the paint

film on the surface of the upper-half tank body and the thermal

deformation of the sealing surface of the fuel supply port cylinder,
and 1t 1s possible to effectively increase the rigidity of the

sealing surface. Thus, it is possible to maintain the good

appearance of the upper-half tank body, and simultaneously improve

the durability of the sealing surface.

[0022] With the seventh feature of the present invention, when the

fuel adheres to the sealing surface during the supply of the fuel

to the fuel tank, 1t 1s possible to cause the fuel to flow naturally

into the fuel tank along the funnel-shaped sealing surface, thereby

preventing the stain by the fuel on the top surface of the fuel
tank.

[0023] With the eighth feature of the present invention, the fuel
supply port cylinder 1s made froma plated steel plate. Therefore,

1t 1s possible to connect the fuel supply port cylinder to the

o~

upper*half tank body by crimping without the exfoliation of the

plating layer. At the same time, it is possible to maintain the
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sealing surface in good condition by the plating layer, and further
improve the durability.

[0024] The above-mentioned objects, other objects,

characteristics, and advantages of the present invention will
become apparent fromapreferred embodiment, whichwill bedescribed
in detail below by reference to the attached drawings.

BRIEEF DESCRIPTION OF THE DRAWINGS

10025] [FIG.1] FIG. 1 is a front view of a general-purpose engine
to which a fuel tank of the present invention is mounted. (first
embodiment)

LFIG. 2] FIG. 2 is a bottom view of the fuel tank. (first embodiment)

[FIG. 3] FIG. 3 is an enlarged sectional view taken on line 3-3

in FIG. 2. (first embodiment)

(FIG. 4] FIG. 4 is a sectional view taken on line 4-4 in FIG. 2.

(first embodiment)

[FIG. 5] FIG. 5 1s a sectional view taken on line 5-5 in FIG. 2.

(first embodiment)

LFIG. o] FIG. 6 is an enlarged view of part 6 in FIG. 3. (first

embodiment)
[FIG. 7] FIG. 7 is an enlarged view of part 7 in FIG. 3. (first
embodiment)
[FIG. 8] FIG. 8 1s an enlarged view of part 8 in FIG. 7. (first
embodiment)

(FIG. 9] FIG. 9 is a sectional view taken on line 9-9 in FIG. 7.
(first embodiment)

(FIG. 10] FIG. 10 is a sectional view taken on line 10-10 in FIG.

7. (first embodiment)

EXPLANATION OF REFERENCE NUMERALS AND SYMBOLS

1 0026] C tank cap
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T fuel tank

L upper-half tank body
7f flange

1r reinforcing rib

8 lower-half tank body
3t flange

8r reinforcing rib

9 pbottom supporting plate

of flange

Or reinforcing rib

38 fuel supply port cylinder

19, 21 mounting portion (bolt, nut)

39 sealing surface

43 gasket

BEST MODE FOR CARRYING OUT THE INVENTION

| —

[0027] Apreferred embodiment of the present invention is explained

below with reference to the accompanying drawings.

EMBODIMENT 1

10028] In FIG. 1, the reference numeral E denotes a general-purpose

four-cycleengine servingasapower source forvariousworkmachines.

The engline E comprises a crank case 2 supporting a crankshaft 1

which 1s horizontally disposed, and a cylinder portion 3 which

protrudes obliquely upward from the crank case 2. A fuel tank T
1sdisposedimmediately abovethe crankcase 2 and supportedthereby.
A carpuretor 4 1s attached on one side of the cylinder portion
3. An ailr cleaner 6 is connected to the carburetor 4 via an intake
duct 5, and 1s disposed immediately above the cylinder portion

3 so as to be positioned beside the fuel tank T.
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[0029] As shown 1n FIGS. 2, 3 and 6, the fuel tank T comprises three
members, 1.e., an upper-half tank body 7 and a lower-half tank
body 8 which are 1n the shape of a bowel and opposed to each other
so as todefine a fuel storage chamber 10, and a bowel-shaped bottom
supporting plate 9 covering a bottom surface of the lower-half
tank body 8 with a gap to the bottom surface. Among these members,
the upper-half tank body 7 and the bottom supporting plate 9 which
- are exposed to the outside are made from a palinted steel plate
which 1s made by prebaking a paint film 11 on a surface of a steel
plate, andthe lower-half tankbody 8 coveredbythebottomsupporting
plate 9 1s made from a general steel plate.

[0030] Flanges 7f, 8f, 9f are integrally formed in the peripheral

edge portions of the upper-half and lower-half tank bodies 7 and

8, and the bottom supporting plate 9, respectively. These three

flanges 7f£, 8f, 9f are crimped 1nto a roll shape to form an annular

thick-walled connection 12 which has a wall thickness as large

as several times the thickness of the material forming the fuel

tank. 1In order to secure the liquid tightness of the connection

12 further reliably with respect to the fuel storage chamber 10,
an adhesive 13 1s applied at least to opposed surfaces of the upper
two flanges 7f, 8f before the connection by crimping.

[0031] Annular reinforcing ribs 7r, 8r, 9r leading to the

F
p—

thick-walled connection 12 are bulgingly formed in the upper-half

tank body 7, the lower-half tank body 8, and the bottom supporting

plate 9. The height of each of the annular reinforcing ribs 7r,

8r, 9r 1s defined by annular steps 7s, 8s, 9s rising from each

outer surface of the upper-half tank body 7, the lower-half tank

pbody 8, and the bottom supporting plate 9.
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[0032] A fuel supply port cylinder 38 passing through a ceiling
portion of the upper-half tank body 7 is connected to the ceiling

portion by crimping into a roll shape, and a tank cap C is attached

by screwing to the upper-half tank body. An outlet pipe 33 having
a fuel filter 32 is fixedly mounted on a bottom of the lower-half
tank body 8. A fuel conduit 34 is connected to the outlet pipe
33 so as to pass through the bottom supporting plate 9 and guide
the fuel to the carburetor 4.

[0033] The bottom supporting plate 9 is elastically attached to
abracket 14dwhichis fixedlymountedtoanupperpart of the crankcase
2. That is, as shown in FIGS. 2 to 5, the bottom of the bottom
supporting plate 9 has a generally rectangular shape which is long

T

in the forward/rearward direction of the engine E. A pair of

longitudinal ribs 15, 15 and a lateral rib 16 are formed on the

pbottom of the bottom supporting plate 9. The longitudinal ribs

15, 15 bulgingly extend in the forward/rearward direction of the

engine E in the vicinity along right and left longer-side portions
of the bottom of the bottom supporting plate 9. The lateral rib
1o bulges so as to connect together middle portions of the

F

longitudinal ribs 15, 15. On the rear side of each of the

longitudinal ribs 15, 15, reinforcing plates 17, 17 are joined
to the bottom supporting plate 9 by multiple press joints 18 so
that the ribs 15, 15 extend in the same direction as the longitudinal
rib 16 while their peripheral edge portions 17a, 17a rises into

a rib shape.

i

[0034] Fixedly mounted by welding or the like to opposite ends o:
each of the reinforcing plates 17 are a bolt 19 passing through

the bottom supporting plate 9 to project doanard, and a nut 21
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facing a bolt hole 20 which is bored in the reinforcing plate 17
and the bottom supporting plate 9.

[0035] The fuel tank T is formed so that the amount of overhang
of the fuel tank T from the bolt 19 is larger than the amount of
overhang of the fuel tank T from the nut 21. In this case, in order

to position the center of gravity of the fuel tank T in a region

surrounded by the two pairs of bolts and nuts 19, 21 and 19, 21,
the bottoms of the lower-half tank body 8 and the bottom supporting
plate 9 are formed in a stepped manner so that the side of the
bolts 19 1s higher than the side of the nuts 21.

[0036] When the fuel tank T is mounted on the bracket 14, a collar
22 disposed by being passed through the bracket 14 and a flat washer

23 opposed to the bottom surface of the bracket 14 are fixedly

mounted by the nut 21 to each of the bolts 19. Further, the collar

22 disposed by being passed through the bracket 14 and the flat
washer 23 opposed to the bottom surface of the bracket 14 are fixedly

mounted by the bolt 25 to the nut 21. At the same time, in a potion

around each of the collars 22, elastic supporting members 26, 26

are 1nterposed between the bottom supportingplate 9 and the bracket

14 and between the bracket 14 and the flat washer 23.

10037] Theoperationof the fuel tankThavingthe above construction

wlll be described below.

[0038] In the production of the fuel tank T, the three flanges 7f,

3f, 9f of the upper-half tank body 7, the lower-half tank body

3, and the bottom supporting plate 9 are crimped into a roll shape,

thereby forming the annular thick-walled connection 12 having a

wall thicknessas largeasseveral timesthethicknessof thematerial

| -

‘orming the fuel tank. Therefore, the thick-walled connection 12

has a very high rigidity. Also, the annular reinforcing ribs 7r,
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8r, 9r leading the thick-walled connection 12 are formed in the

upper-half tank body 7, the lower-half tank body 8, and the bottom
supporting plate 9, and the portion around the thick-walled
connection 12 is greatly reinforced by these annular reinforcing

ribs, thereby effectively reinforcing the fuel tank T. Therefore,

even when the fuel tank T receive a large lateral impact force

when the engine E is overturned, the fuel tank T can sufficiently
withstand the lateral impact force, and it is unnecessary to

particularly increase the wall thickness of the upper-half tank
body 7, the lower-half tank body 8, and the bottom supporting plate
9. Thus, it is possible to simultaneously achieve weight reduction

and durability improvement.
[0039] Because the upper-half tank body 7 and the bottom supporting

plate 9 which are exposed to the outside are made from a painted

steel plate, the exfoliation of a paint film on the painted steel
plate does not occur although the thick-walled connection 12 is
formed by crimping into a roll shape, thereby improving the good
appearance of the fuel tank T.

[0040] Because the bottom supporting plate 9 is elastically
supported by the bracket 14 which is fixedly mounted to the engine

E via the elastic supporting members 26, 26, it is possible not

only to absorb vibration during the operation of the engine E by

the elastic supporting members 26, 26, but also to absorb vibration

py the bottom supporting plate 9. Therefore, it is possible to

ﬁ

suppress the transmission of vibration to the upper-half and

lower-half tank bodies 7, 8, thereby preventing the generation

—

of vibration and noise of the fuel tank T, and also improve the

durability of the fuel tank T against vibration.
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[0041] In addition, the rigidity of the bottom supporting plate

9 1s effectively increased over a wide range by the pair of

longitudinal ribs 15, 15 which are spaced apart from each other
and extend substantially parallel, and the lateral ribs 16 which
connects at least the middle portions of the longitudinal ribs
15, 15. Further, because the bolt 19 and the nut 21 are fixedly

.

mounted to opposite ends of each of the longitudinal ribs 15, 15

sO as to be connected via the elastic supporting members 26, 26
to the bracket 14, even when the vibratory load is transmitted
from the elastic supporting member 26 to the bolt 19 and the nut
21 during the vibration of the engine, it is possible to prevent
stress concentration by distributing the load over a wide range
of the bottom supporting plate 9 via the longitudinal ribs 15,
15 and the lateral rib 16. Therefore, it is possible to improve

the durability of the bottom supporting plate 9 against vibration

without particularly increasing the thickness of the bottom
supporting plate 9.
[0042] Further, because the pair of reinforcing plates 17, 17 is

P

joined to the inner surface of the bottom supporting plate 9 so

as to extend 1n a manner corresponding to the pair of longitudinal
ribs 15, 15, and the bolt 19 and nut 21 are fixedly mounted to
the reinforcing plates 17, 17, the reinforcing effect of the

longitudinal ribs 15, 15 is enhanced by the reinforcing plates
17, 17 and the rigidity of the bottom supporting plate 9 is further
increased. Furthermore, the bolt 19 and the nut 21 increase the
strength of joining the reinforcing plates 17 to the bottom

supporting plate 9, thereby contributing to an increase in the

g

rigidity of the bottom supporting plate 9.
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[0043] Moreover, the two pairs of the bolts and the nuts 19, 21

and 19, 21 are disposed so that the center of gravity of the fuel

tank T situates in a region surrounded by these pairs of bolts

and nuts, thereby ensuring that the weight of the fuel tank T and

the vibratory load can be stably supported by the bracket 14

constantly via the two pairs of the bolts and the nuts 19, 21 and
19, 21.
(0044 ] Furthermore, the amount of overhang of the fuel tank T from

the bolt 19 1s set to be larger than the amount of overhang of

the fuel tank T from the nut 21 and the bottoms of the lower-half

tank body 8 and the bottom supporting plate 9 are formed in a stepped
manner so that the side of the bolts 19 is higher than the side

of the nuts 21. Therefore, even 1n the case where the fuel tank

T 1s caused to overhang particularly greatly from the bolt 19 for

ﬁ

the purpose of increasing the volume of the fuel tank T or for

any design reason, 1t 1s possible to position the center of gravity

of the fuel tank T in a region surrounded by the two pairs of the
bolts and the nuts 19, 21 and 19, 21, thereby increasing the degree
of freedom of design.

10045] Next, the fuel supply port cylinder 38 and the tank cap C

wlll be described below with reference to FIGS. 7 to 10.

10046] As shown 1n FIGS. 7 and 8, an upper end portion of the fuel

supply port cylinder 38 made from a plated steel plate (i.e., a

go—
—

unpainted steel plate) and passing through the central part of

the upper-half tank body 7 1s connected by crimping to the central

part of the upper-half tank body 7 such that the upper end portion

1s exposed, and a funnel-shaped sealing surface 39 is formed in

the exposed upper end portion of the fuel supply port cylinder

38. A fuel filter 37 for filtering the fuel poured into the fuel
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storage chamber 10 1s connected to a lower end of the fuel supply
port cylinder 38.

[10047] The tank cap C 1is attached to the fuel supply port cylinder

38. The tank cap C comprises main components as follows: a cap
body‘40 made of a synthetic resin; a cap inner part 41 likewise
made of a synthetic resin; a cap shell 42 made of a steel plate;
and a gasket 43.

[0048] The cap body 40 comprises: a cylindrical portion 40a with
acelling, 1including on its periphery a threaded portion 44 capable

of being screwed into the inner peripheral surface of the fuel

supply port cylinder 38; and a flange 40b which overhangs radially

fromanupper endportionof thecylindrical portion40a. Anannular
mounting groove 45 leading to a lower surface of the flange 40b
1s formed on an upper peripheral surface of the cylindrical portion

40a. The gasket 43 which comes into close contact with the sealing

surface 39 1s attached to the mounting groove 45. A teaser 46 (see

FIGS. 3 and 7) for preventing the tank cap C removed from the fuel
supply port cylinder 38 fromdropping off is connected to the center

of the ceiling portion of the cap shell 42.

[10049] As shown in FIGS. 8 and 9, a cap inner part 41 is disposed
immediately above the cap body 40. The cap inner part 41 and the
cap body 40 are connected so as to be mutually rotatable by the
engagement with an annular connecting hook-shaped portion 47 and
annularly arranged multiple connecting claw portions 48. The
annular connecting hook-shaped portion 47 and the multiple
connecting claw portions 48 are formed on opposed surfaces of the
cap 1nner part 41 and the cap body 40. The annular connecting
hook-shaped portion 47 is disposed coaxially with the cap body

40. The cap inner part 41 1ncludes multiple projections 41a which
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project from the .periphery of the cap 1nner part 41 into a shape
of a star, and which have leading end parts bent downward. The
cylindrical cap shell 42withaceilingis fitted onto the periphery
of thecap innerpart4l. Multiplebulgingportions 50which receive

the multiple projections 4la of the cap inner part 41 inside are

integrally formed on the peripheral surface of the cap shell 42.

Fngaging claws 51 are cut out to rise from the bulging portions
50 and engaged with concavities 52 on the outer surface of the
projections 4la, whereby the cap shell 42 is fixedly mounted to
thecapinnerpart 41. Thebulgingportions50serveasslipstoppers
when rotating the cap shell 42.

[0050] When the rotational direction of the cap shell 42 and the
cap 1nner part 41 in screwing the cap body 40 into the fuel supply
port cylinder 38 1s denoted by A, and the rotational direction
reverse to the rotational direction A is denoted by B, a ratchet

mechanism 55 1s interposed between the cap inner part 41 and the

cap body 40 so as to be capable of transmitting the rotation of
the cap inner part 41 in the direction A to the cap body 40 within

a predetermined torque range and of transmitting the rotation of

the cap inner part 41 in the direction B to the cap body 40 without
slip.

[0051] That 1s, as shown in FIG. 10, the ratchet mechanism 55
comprilses: a ratchet gear 56 formed on the cap body 40 and disposed
1nside the connecting hook-shaped portion 47 concentrically

therewith; and multiple ratchet pawls 57 integrally formed in the

cap inner part 41 to be elastically engaged with the ratchet gear
506. When the cap shell 42 and the cap inner part 41 are rotated

1n the direction A, if the rotation torque exceeds a predetermined

torque sufficient for appropriately bringing the gasket 43 into
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close contact with the sealing surface 39 of the fuel supply port
cylinder 38, the ratchet pawls 57 slip from the ratchet gear 56.
When the cap shell 42 and the cap 1lnner part 41 are rotated in
the opposite direction, i.e., in the direction B, no slip occurs
petween the ratchet pawls 57 and the ratchet gear 56, so that the
cap inner part 41 and the cap pbody 40 integrally rotate.

10052] AsclearlyshowninFIG. 8, thegasket 43 comprises: anannular

lower lip 43awhichcomes intoclose contact withthe sealingsurface

39 of the fuel supply port cylinder 38; an annular upper lip 43b

which comes into close contact with the lower surface of the flange
40b of the cap body 40 above the lower lip 43a; and a connection
43c which integrally connecté inner peripheral end portions of
the two lips 43a, 43b and is attached to the mounting groove 45
of the cap body 40. 1In this case, multiple elastic contact pieces

08 are 1ntegrally formed at the periphery of either of the two

lips 43a, 43b, of the upper lip 43b in the present embodiment.

Themultipleelasticcontactpiecesb8elasticallycome intocontact

wlth the inner peripheral surface of a peripheral wall 42a of the
cap shell 42 except the bulging portions 50. Each of the elastic

contact pleces 58 1s inclined in a certain direction so as to slip

smoothly on the 1nner peripheral surface of the cap shell 42 when
a relative rotation occurs between the cap shell 42 and the cap
body 40 due to the slip action of the ratchet mechanism 55. The
multiple elastic contact pieces 58 and the bulging portions 50

are arranged at equal pitches around the axis of the tank cap C,

put the numbers of the arranged elastic contact pieces 58 and the

pulgingportions 50differsoastoarrangethematdifferent pitches.
As a result, 1n any relative rotational position of the cap shell

42 and the cap body 40, any of the multiple elastic contact pieces
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58 1s constantly in contact with the inner peripheral surface of

the cap shell 42 except the multiple bulging portions 50.

10053] The gasket 43 is molded from a conductive elastic material,

for example, amaterial obtained by kneadingly incorporating vinyl
chloride and carbon into natural rubber. In this case, it 1is

preferred that the specific volume electric resistivity of the

gasket 43 be set at 10* to 10'° Q.

[0054] The operation of the tank cap Chaving the above construction
willl be described below.

(0055] In a state 1n which the tank cap C is attached to the fuel

supply port cylinder 38, the conductive cap body 40 is screwed
into the fuel supply port cylinder 38 of the fuel tank T made of
metal, the conductive gasket 43 attached to the cap body 40 is
in close contact with the sealing surface 39 of the fuel supply

port cylinder 38, and the elastic contact pieces 58 of the gasket

43 1s 1n contact with the cap shell 42 made of metal. Therefore,
the cap shell 42 1s electrically grounded to the fuel tank T via
the gasket 43. Thus, 1f an operator carrying static electricity

grabs the cap shell 42 in order to refill the fuel tank T with

fuel, the static electricity escapes to the fuel tank T through
the gasket 43.

[0056] As described above, with a very simple construction in which

P

the cap shell 42 1s made of metal and the gasket 43 including the

elastic contact pieces 58 in contact with the cap shell 42 is formed

from a conductive material, 1t 1s possible to cause the static

electricity carried by the operator to escape to the fuel tank.

Further, because the elastic contact pieces 58 of the gasket 43

do not require a high dimensional accuracy, the production of the

gasket 43 1s easy. In addition, it 1s easy to form the threaded
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portion 44 in the cap body 40 made of syntheticresin, the production
of the cap shell 42 made of metal 1s easy, and the cap shell 42
has a high 1mpact resistance. Therefore, 1t is possible to provide
a tank cap C having a high productivity and a high durability at
low cost.

10057] As described above, the cap body 40 and the cap shell 42
are connected so as to be mutually rotatable; at the same time
the ratchet mechanism 55, which idles when a rotation torgue in
the direction A of tightening the cap shell 42 to the threaded
portion 44 exceeds a predetermined value, is interposed between
the cap shell 42 and the cap body 40; and the elastic contact pieces

58, which elastically come into sliding contact with the inner

peripheral surface of the cylindrical peripheral wall 42a of the

cap shell 42, are projectingly provided integrally on the periphery

of the gasket 43. Therefore, during the screwing and tightening

of the cap body 40 onto the fuel supply port cylinder 38, the 1dling

of the ratchet mechanism 55 prevents the breakage of the threaded

portion 44 and the gasket 43 due to an excessive tightening. Also

during the 1dling of the ratchet mechanism 55, the elastic contact
pleces 58 slide on the inner peripheral surface of the cap shell
42, thereby preventing an excessive deformation of the gasket 43
while keeping the state of contact between the cap shell 42 and
the elastic contact pieces 58 of the gasket 43.

[0058] Further, the multiple bulging portions 50, serving as slip

stoppers which bulge outward and are arranged at equal pitches,

are formed on the cylindrical peripheral wall 42a of the cap shell

472, and the elastic contact pieces 58 of the gasket 43 are arranged

*
anal

in a plural number at pitches different from the pitches of the

bulging portions 50, whereby at least one of the elastic contact
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pleces 58 isconstantly incontact with the inner peripheral surface
of the cylindrical peripheral wall 42a of the cap sh'ell 42 except
portions corresponding to the bulging portions 50. Therefore,
although themultiple bulgingportions 50, serving as slip stoppers
which bulge outward and are arranged at equal pitches, are present
on the cylindrical peripheral wall 42a of the cap shell 42, it

1s possible toalwaysreliablymaintain the state of contact between

the elastic contact pieces 58 of the gasket 43 and the cap shell
42, thereby ensuring the state of grounding of the cap shell 42
to the fuel tank T, irrespective of the bulging portions 50 and
the relative rotational positions of the cap shell 42 and the cap

body 40.

10059] Furthermore, the gasket 43 comprises the lower 1ip 43a which

comes 1nto close contact with the sealing surface 39 of the fuel
supply port cylinder 38, the upper 1lip 43b which comes into close
contact with the lower surface of the flange 40b of the cap body
40 above the lower lip 43a, and the connection 43c which integrally

connects 1nner peripheral ends of the two lips 43a, 43b and is

attached to the annular mounting groove 45 of the peripheral surface

of the cap body 40; and the elastic contact pieces 58 are caused

*

to project from the periphery of either of the two lips 43a, 43b.

Therefore, the elastic contact pleces 58 having a high flexibility

can be easily formed by using the upper lip 43b or the lower lip

43a of the gasket 43. Thus, the gasket 43 including the elastic

contact pieces 58 can be obtained at low cost.

[0060] On the other hand, in the fuel tank T, the upper-half tank

body 7 1s made from a painted steel plate and the fuel supply port

cylinder 38 made from an unpalinted steel plate 1s connected to

pr—
—

the upper-half tank body 7 by crimping so that the upper part of




CA 02605647 2007-10-22

- 21 -

—
p—

the fuel supply port cylinder 38 is exposed, and the surface of

the exposed upper part of the fuel supply port cylinder 38 is formed

to be the sealing surface 39. Therefore, the good appearance of
the upper-half tank body 7 can be improved, and the sealing surface
39 of the fuel supplyport cylinder 38 ismaintained in good condition
for a long term irrespective of an accidental exfoliation of the

paint filmonthe surfaceof theupper-halftankbody7. Inaddition,

pecause troublesome steps such as painting and masking are
unnecessary after the connection of the fuel supply port cylinder
38 to the upper-half tank body 7, it is possible to improve

productivity. Unlike the case of connection by welding, there is

no need to concern about the burnout of the paint film on the surface

of the upper-half tank body 7 and the thermal deformation of the

sealing surface 39 of the fuel supply port cylinder 38, and it

1s possible to effectively increase the rigidity of the sealing

surface 39 by virtue of the connection by crimping. Therefore,
1t 1s possible to maintain the good appearance of the upper-half

tank body 7, and also 1mprove the durability of the sealing surface

39.

[0061] Because the sealing surface 39 is formed into a funnel shape,

0

1f the fuel adheres to the sealing surface 39 during the supply

of the fuel to the fuel tank T, it is possible to cause the fuel

Lo naturally flow into the fuel tank T along the funnel-shaped

sealing surface 39, thereby preventing the stain by the fuel on

H

the'top surface of the fuel tank T.

[0062] The fuel supply port cylinder 38 is made from a plated steel
plate. Therefore, 1t is possible to connect the fuel supply port

cylinder 38 to the upper-half tank body' / by crimping without the

exfoliation of the plating layer. At the same time, it is possible
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to improv'e the conditién of the sealing surface 39 by the plating
layer, and further improve the durability.

[0063] The present invention is not limited to the above-described
embodiment and various design changes are possible without
departing from the subject matter of the invention. For example,
1n the case where the fuel tank T has no bottom plate 9 covering
the bottom surface of the lower-half tank body 8 and thus the
lower-half tankbody 8 is exposed to theoutside, alsothe lower-half
tank body 8 may be made from a painted steel plate in the same
way as 1n the case of the upper-half tank body 7 in order tomaintain

the good appearance of the lower-half tank body 8.
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CLAIMS:
1. A fuel tank comprising an upper-half tank body and a lower-half tank

body which are made of bowl-shaped steel plates and which integrally include a
flange and a flange in their peripheral edges, respectively, the flanges being

superposed on and liquid-tightly connected to each other,

wherein the two flanges and a flange which Is formed in a peripheral
edge portion of a bowl-shaped bottom supporting plate arranged to cover a bottom
surface of the lower-half tank body, are connected together by crimping into a roll

shape to form an annular thick-walled connection;

wherein the annular reinforcing ribs leading to the connection are
formed in the upper-half tank body, the lower-half tank body, and the bottom
supporting plate;

characterized in that

the bottom supporting plate is provided with a mounting portion for

mounting the bottom supporting plate to an engine, ana

the upper-half tank body and the bottom supporting plate each are
made by prebaking a paint film on a surface of a steel plate, exposing to the
outside of the fuel tank such that the painted films on the upper-half tank body and

the bottom supporting plate contact each other at the connection.

2. A fuel tank comprising an upper-half tank body and a lower-half tank
body which are made from bowl-shaped steel plates and which integrally include a
flange and a flange in their peripheral edges, respectively, the flanges being

superposed on and liquid-tightly connected to each other,

wherein the flanges are connected together by crimping into a roll
shape to form an annular thick-walled connection; and an annular reinforcing rib

leading to the connection is formed at least in one of the upper-half and lower-halt

tank bodies,

characterized in that



CA 02605647 2011-09-12

70488-350
D 4-

the upper-half tank body and the lower-half tank body each are made by prebaking a
paint film on a surface of a steel plate, exposing to the outside of the fuel tank, such

that the painted films on the upper and lower-half tank bodies contact each other at
the connection.

5 3. The fuel tank according to either one of claims 1 and 2, wherein a pair
of annular reinforcing ribs leading to opposite sides of the connection are formed In
the upper-half and lower-half tank bodies.

4. The fuel tank according to any one of claims 1 to 3, wherein

the bowl-shaped bottom supporting plate covers a bottom surface of the
10 lower-half tank body with a gap to the bottom surface.
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