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(57) ABSTRACT 
The present invention provides a fuel cap adapted to close an 
inlet of a fuel tank. The fuel cap includes a body portion 
adapted to engage the inlet of the fuel tank. The body portion 
defines a central axis. The fuel cap also includes a valve 
coupled to the body portion. The valve selectively allows an 
airflow through the body portion. The fuel cap further 
includes a cap cover coupled to the body portion and movable 
along the central axis relative to the body portion. 
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FLUSH-MOUNT FUEL CAP WITHVALVE 

RELATED APPLICATIONS 

0001. This application is a continuation of co-pending 
U.S. patent application Ser. No. 1 1/427,813 filed Jun. 30, 
2006, the entire content of which is incorporated herein by 
reference. 

FIELD OF THE INVENTION 

0002 The present invention relates to fuel caps, and more 
particularly to fuel caps for use with vehicles and engine 
driven equipment. 

BACKGROUND OF THE INVENTION 

0003 Motorcycle fuel caps often include check valves 
through which an airflow may be drawn to replace the volume 
of used fuel in a fuel tank. Such check valves are often 
positioned near the top of the fuel caps, or at least closer to the 
top of the fuel caps than the bottom of the fuel caps. Position 
ing the check valves near the top of the fuel caps is often 
desired to locate the check valves above an upper surface of 
the fuel tanks to prevent liquid “runoff (e.g., rain) on the fuel 
tanks from entering the fuel tank with the airflow. Motorcycle 
fuel caps often include “drip edges' under which the airflow 
must first pass before being upwardly redirected to enter the 
check valves. The drip edge on the fuel caps functions as a 
barrier to prevent liquids from coming into contact with the 
check valve and entering the fuel tank. 

SUMMARY OF THE INVENTION 

0004. The present invention provides, in one aspect, a fuel 
cap adapted to close an inlet of a fuel tank. The fuel cap 
includes a body portion adapted to engage the inlet of the fuel 
tank. The body portion defines a central axis. The fuel cap also 
includes a valve coupled to the body portion. The valve selec 
tively allows an airflow through the body portion. The fuel 
cap further includes a cap cover coupled to the body portion 
and movable along the central axis relative to the body por 
tion. 

0005. The present invention provides, in another aspect, a 
fuel tank assembly including a fuel tank having a fuel inlet in 
an upper Surface of the fuel tank and a fuel cap engageable 
with the fuel inlet. The fuel cap includes a valve for selec 
tively allowing an airflow through the fuel cap. An upper 
portion of the fuel cap is Substantially aligned with the upper 
surface of the fuel tank when the fuel cap is engaged with the 
fuel inlet. The valve is positioned below the upper surface of 
the fuel tank when the fuel cap is engaged with the fuel inlet. 
0006. The present invention provides, in yet another 
aspect, a fuel cap adapted to close an inlet of a fuel tank. The 
fuel cap includes a body portion adapted to engage the inlet of 
the fuel tank. The body portion defines a central axis. The fuel 
cap also includes a movable portion coupled to the body 
portion and movable along the central axis relative to the body 
portion. The movable portion includes a passageway there 
through. The fuel cap further includes a valve coupled to the 
body portion. The valve selectively allows an airflow through 
the body portion and the passageway of the movable portion. 
0007. Other features and aspects of the invention will 
become apparent by consideration of the following detailed 
description and accompanying drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

0008 FIG. 1 is a side view of a motorcycle including a fuel 
cap embodying the present invention. 
0009 FIG. 2 is an exploded view of the fuel cap of FIG.1. 
0010 FIG. 3 is a partially-assembled view of the fuel cap 
of FIG. 2 
0011 FIG. 4 is an assembled top view of the fuel cap of 
FIG. 2, including a partial cutaway through a cap cover of the 
fuel cap. 
0012 FIG. 5 is an assembled cross-sectional view taken 
through line 5-5 in FIG. 4, illustrating the fuel cap in an 
extended position. 
0013 FIG. 6 is an assembled cross-sectional view taken 
through line 6-6 in FIG. 4, illustrating the fuel cap in a 
retracted position. 
0014 FIG. 7 is a partial cutaway view of a fuel tank and the 
fuel cap of FIG. 2, illustrating the fuel cap in the retracted 
position closing a fuel inlet in the fuel tank. 
(0015 FIGS. 8a-8c are partial cutaway views of the fuel 
tank and the fuel cap of FIG. 2, illustrating the fuel cap being 
actuated from its retracted position to its extended position for 
removal from the fuel inlet. 
0016. Before any embodiments of the invention are 
explained in detail, it is to be understood that the invention is 
not limited in its application to the details of construction and 
the arrangement of components set forth in the following 
description or illustrated in the following drawings. The 
invention is capable of other embodiments and of being prac 
ticed or of being carried out in various ways. Also, it is to be 
understood that the phraseology and terminology used herein 
is for the purpose of description and should not be regarded as 
limiting. The use of “including.” “comprising,” or “having 
and variations thereofherein is meant to encompass the items 
listed thereafter and equivalents thereofas well as additional 
items. Unless specified or limited otherwise, the terms 
“mounted,” “connected,” “supported, and “coupled and 
variations thereofare used broadly and encompass both direct 
and indirect mountings, connections, Supports, and cou 
plings. Further, "connected and “coupled are not restricted 
to physical or mechanical connections or couplings. 

DETAILED DESCRIPTION 

0017 FIG. 1 illustrates a motorcycle 10 including a drive 
assembly 14, a frame 18, a front fork assembly 22, a Swing 
arm or rear fork assembly 26, a front wheel 30, a rear wheel 
34, a seat 38, and a fuel tank 42. The frame 18 supports the 
drive assembly 14, the front fork assembly 22, the rear fork 
assembly 26, the seat 38, and the fuel tank 42. The front fork 
assembly 22 is pivotally supported at a frontend of the motor 
cycle 10 and supports the front wheel 30. The front fork 
assembly 22 includes a pair of handlebars 46 for steering the 
motorcycle 10. The rear fork assembly 26 is coupled to the 
frame 18 at a rear end of the motorcycle 10 and rotatably 
supports the rear wheel34. The seat 38 is coupled to the frame 
18 and is configured for supporting a rider. The fuel tank 42 is 
supported by the frame 18 and provides fuel to the drive 
assembly 14. 
0018. The drive assembly 14 is preferably coupled to the 
frame 18 beneath the seat 38 between the front wheel 30 and 
the rear wheel 34 of the motorcycle 10. With continued ref 
erence to FIG. 1, the drive assembly 14 includes an engine 50 
and a transmission 54. The engine 50 and the transmission 54 
comprise distinct, independent components of the drive 
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assembly 14. The engine 50 preferably comprises a V-twin 
engine 50 supported by the frame 18 forward of the transmis 
sion 54. The engine 50 includes an output shaft (not shown), 
Such as a crankshaft, which includes a primary drive sprocket 
(not shown) for driving a primary chain (not shown) in a 
conventional manner to power the transmission 54. 
0019. With reference to FIGS. 7-8c, the fuel tank 42 
includes a fuel inlet 58 that can be selectively closed by a fuel 
cap 62. This style of fuel cap 62 is generally known as a 
“flush-mount fuel cap 62 because an upper portion of the 
fuel cap 62 generally follows the contour of an upper Surface 
66 of the fuel tank 42 and the contour of a bezel 70 coupled to 
the fuel tank 42 and surrounding the fuel inlet 58. As shown in 
FIG. 7, although the upper portion of the fuel cap 62 is not 
perfectly aligned with the upper surface 66 of the fuel tank 42, 
the upper portion of the fuel cap 62 is substantially aligned 
with the upper surface 66 of the fuel tank 42 taking into 
consideration that the bezel 70 is effectively an extension of 
the upper surface 66 of the fuel tank 42, providing a substan 
tially smooth transition from the upper surface 66 to the upper 
portion of the fuel cap 62. 
0020. With reference to FIG. 2, an exploded perspective 
view of the fuel cap 62 is shown. The fuel cap 62 generally 
includes abody portion 74 having a central axis 78, a movable 
or retractable portion 82 coupled to the body portion 74 and 
movable relative to the body portion 74 along the central axis 
78, and a cap cover 86 coupled to the retractable portion 82 
and movable with the retractable portion 82 relative to the 
body portion 74. To achieve the flush mounting with the bezel 
70 and/or upper surface 66 of the fuel tank 42, the cap cover 
86 and retractable portion 82 are axially movable between an 
extended position (see FIG. 5), in which the cap cover 86 is 
substantially above the upper surface 66 of the fuel tank 42, 
and a retracted position (see FIG. 6), in which an upper 
surface 88 of the cap cover 86 generally follows the contour of 
the bezel 70, or alternatively the upper surface 66 of the fuel 
tank 42. 

0021. With reference to FIG. 2, the body portion 74 
includes external threads 90 configured to engage corre 
sponding internal threads 94 in the fuel inlet 58 (see also 
FIGS. 7-8c). An O-ring 98 is positioned in a circumferential 
groove 102 formed near an upper end 104 of the body portion 
74 to provide a seal between the body portion 74 and the fuel 
inlet 58 when the fuel cap 62 is threaded into the fuel inlet 58. 
Alternatively, other types of resilient seals may be utilized in 
place of the O-ring 98 to seal the fuel cap 62 to the fuel inlet 
58. 

0022. With reference to FIG. 6, the retractable portion 82 
has an outer diameter D1 less thanan inner diameter D2 of the 
body portion 74, allowing the retractable portion 82 to retract 
into or nest with the body portion 74. A radial gap G1 between 
an outer peripheral surface 106 of the retractable portion 82 
and an inner peripheral surface 110 of the body portion 74 is 
sufficiently large to permit free movement of the retractable 
portion 82 within the body portion 74. With reference to FIG. 
2, however, a plurality of axially-extending guide members 
114 are raised from the outer peripheral surface 106 of the 
retractable portion 82 to engage the inner peripheral Surface 
110 of the body portion 74 to substantially align the retract 
able portion 82 with the central axis 78. In the illustrated 
construction of the fuel cap 62, the retractable portion 82 
includes three guide members 114 spaced equi-angularly 
about the outer peripheral surface 106 of the retractable por 
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tion 82. Alternatively, the retractable portion 82 may utilize 
more than three guide members 114. 
(0023. With reference to FIGS.5 and 6, the body portion 74 
includes a plurality of internal projections or keys 118 extend 
ingradially inwardly toward the central axis 78. The keys 118 
are configured to engage corresponding grooves or keyways 
122 in the retractable portion 82 (see also FIGS. 2, 3, 8a, and 
8b). Although only a single key is shown in the drawings, the 
body portion 74 includes three keys 118 spaced equi-angu 
larly about the inner peripheral surface 110 of the body por 
tion 74, and the retractable portion 82 includes three keyways 
122 spaced equi-angularly about the outer peripheral Surface 
106 of the retractable portion 82. Further, in the illustrated 
construction of the fuel cap 62, the guide members 114 are 
positioned adjacent the keyways 122 in the retractable portion 
82 (see FIG. 2). Alternatively, the body portion 74 and retract 
able portion 82 may utilize more or fewer than three mating 
keys 118 and keyways 122, and the keyways 122 may be 
spaced from the guide members 114. 
0024. With reference to FIGS. 2, 3, 8a, and 8b, each of the 
keyways 122 opens up to a recess 126 formed in the outer 
peripheral surface 106 of the retractable portion 82. In the 
illustrated construction of the fuel cap 62, each recess 126 
extends upwardly from its respective keyway 122 toward an 
upper surface 130 of the retractable portion 82. Alternatively, 
each recess 126 may terminate before reaching the upper 
surface 130 of the retractable portion 82, such that the recess 
126 is not exposed to the upper surface 130 of the retractable 
portion 82. In addition, each recess 126 is formed with a 
raised portion 134 adjacent the respective keyway 122 open 
ing up into the recess 126. 
(0025. With reference to FIG. 3, multiple structures for 
coupling the cap cover 86 to the retractable portion 82 are 
shown. The retractable portion 82 includes a plurality of 
axially-extending projections 138 extending from an inner 
peripheral surface 142 of the retractable portion 82 radially 
inwardly toward the central axis 78. The retractable portion 
82 also includes, between respective projections 138, a plu 
rality of guide members 146 extending from the inner periph 
eral surface 142 of the retractable portion 82 radially inwardly 
toward the central axis 78. As shown in FIG.3, the projections 
138 extend further radially inwardly than the guide members 
146. In the illustrated construction of the fuel cap 62, the 
retractable portion 82 utilizes four equi-angularly spaced pro 
jections 138, and three guide members 146 between each 
projection 138. Alternatively, the retractable portion 82 may 
utilize more or fewer than four projections 138, and more or 
fewer than three guide members 146 between respective pro 
jections 138. 
0026. With continued reference to FIG. 3, the retractable 
portion 82 includes a plurality of arcuate tabs 150 extending 
upwardly from the upper surface 130 of the retractable por 
tion 82. The tabs 150 are substantially equally spaced from 
one another by a gap G2 (see FIG. 4), the significance of 
which is described below. Each of the tabs 150 at their distal 
ends includes a ramp portion 154 having an inclined surface 
158 relative to the upper surface 130 of the retractable portion 
82 and an abutment surface 162 substantially parallel with the 
upper surface 130. 
0027. The cap cover 86 includes an axially-extending 
receiving portion 166 extending from a bottom surface 170 of 
the cap cover 86. As shown in FIG. 3, the receiving portion 
166 has a substantially cylindrical shape and a plurality of 
axially-extending slots 174 formed therein. Each of the slots 
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174 extends from the bottom surface 170 of the cap cover 86 
to the distal end of the receiving portion 166, the significance 
of which is described below. In the illustrated construction of 
the fuel cap 62, the cap cover 86 utilizes four equi-angularly 
spaced slots 174 corresponding with the four projections 138 
on the retractable portion 82. Alternatively, more or fewer 
than four slots 174 may be utilized in the receiving portion 
166 of the cap cover 86, depending on the number of projec 
tions 138 utilized on the retractable portion 82. 
0028. With continued reference to FIG.3, the cap cover 86 
also includes a plurality of arcuate tabs 178 extending from 
the bottom surface 170 of the cap cover 86. Like the tabs 150 
on the retractable portion 82, each of the arcuate tabs 178 at 
their distal ends includes a ramp portion 182 having an 
inclined surface 186 relative to the bottom surface 170 of the 
cap cover 86 and an abutment surface 190 substantially par 
allel with a plane normal to the central axis 78. In the illus 
trated construction of the fuel cap 62, the cap cover 86 
includes four equi-angularly spaced arcuate tabs 178. Each of 
the tabs 178 is separated by a gap G3 substantially corre 
sponding with the width of the slots 174 in the receiving 
portion 166 (see FIG. 4). Further, as shown in FIGS. 3 and 4, 
the gaps G3 are substantially aligned with the slots 174 in the 
receiving portion 166, and shallow channels or grooves 194 
formed in the bottom surface 170 of the cap cover 86 connect 
the slots 174 to the respective gaps G3. 
0029. With reference to FIGS. 2, 5, and 6, the fuel cap 62 
includes a valve assembly 198 positioned substantially within 
the body portion 74. The valve assembly 198 includes a valve 
202 positioned near a bottom end 206 of the body portion 74. 
In the illustrated construction of the fuel cap 62, the valve 202 
is configured as a one-way valve 202 to allow “replacement 
air to enter the fuel tank 42 as fuel in the fuel tank 42 is 
consumed, while Substantially preventing liquid fuel or fuel 
vapor from exiting the fuel tank 42 through the valve 202. As 
shown in FIGS.2, 5, and 6, the retractable portion 82 includes 
a passageway 234 therethrough to receive the valve assembly 
198 as the retractable portion 82 nests with the body portion 
74. As such, replacement air passes through the passageway 
234 before reaching the valve 202. 
0030. With reference to FIG. 2, the valve 202 includes a 
seal 210 and a diaphragm 214 biased against the seal 210 by 
a coil spring 218. In the illustrated construction of the fuel cap 
62, the seal 210 is configured as a substantially flat ring 
having an inner diameter D3 less than an outer diameter D4 of 
the diaphragm 214. Alternatively, the one-way valve 202 may 
have a different configuration than that shown in the draw 
ings. 
0031. In the illustrated construction of the fuel cap 62, the 
valve assembly 198 also includes a valve body 222 having an 
upwardly-extending conduit or "snorkel 226 (see FIGS.2, 5, 
and 6). The valve assembly 198 further includes a bottom 
cover 230 supporting the valve 202 and valve body 222 in the 
body portion 74. With reference to FIGS. 5 and 6, the bottom 
cover 230 includes a cylindrical receiving portion 234 having 
a circumferential groove 238 extending around an inner 
periphery of the receiving portion 234. The lower end of the 
valve body 222 includes a lip 246 extending around an outer 
periphery of the lower end of the valve body 222. The lower 
end of the valve body 222 is received within the receiving 
portion 234, and the valve body 222 is secured to the bottom 
cover 230 by engaging the lip 246 and groove 238. Alterna 
tively, different structure may be utilized to secure the bottom 
cover 230 to the valve body 222. 
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0032. With continued reference to FIGS. 5 and 6, the seal 
210 is sandwiched between the valve body 222 and a lip 250 
extending radially inwardly from the inner periphery of the 
receiving portion 234. The diaphragm 214, in turn, is posi 
tioned between the seal 210 and a spring perch 254 formed in 
the bottom cover 230. As shown in FIGS. 5 and 6, the coil 
spring 218 is positioned in the spring perch 254 and biases the 
diaphragm 214 against the seal 210. The bottom cover 230 
includes a plurality of apertures 258 Surrounding the spring 
perch 254. 
0033. With reference to FIGS. 2,5, and 6, the bottom cover 
230 also includes a circumferential groove 262 configured to 
receive a seal (e.g., an O-ring 266) for sealing the bottom 
cover 230 against the body portion 74, and a plurality of 
arcuate tabs 270 having respective ramp portions 274 to 
engage respective lip portions 278 extending radially 
inwardly from the inner peripheral surface 110 of the body 
portion 74. Alternatively, multiple portions of the valve 
assembly 198, including the valve body 222, seal 210, and the 
bottom cover 230, or any combination thereof, may be inte 
grally formed as one piece rather than providing each portion 
separately. 
0034. With continued reference to FIGS. 2, 5, and 6, a coil 
spring 282 is positioned between the valve body 222 and the 
retractable portion 82 to bias the retractable portion 82 
upwardly and in a direction away from the one-way valve 
202. Particularly, a lower end of the spring 282 is supported 
on a spring perch 286 formed on the valve body 222, while an 
upper end of the spring 282 is supported within a cylindrical 
groove 290 formed in an interior surface of the retractable 
portion 82 facing the spring perch 286 on the valve body 222. 
0035. With reference to FIG. 2, the valve assembly 198 
may be pre-assembled before being coupled to the body por 
tion 74. To pre-assemble the valve assembly 198, the coil 
spring 218 is first lowered into the spring perch 254 on the 
bottom cover 230, the diaphragm 214 is then lowered onto the 
coil spring 218, the seal 210 is next lowered onto the lip 250 
in the receiving portion 234 of the bottom cover 230, and 
finally the valve body 222 is inserted into the receiving por 
tion 234 to engage the lip 246 and the groove 238 as described 
above. The O-ring 266 may be positioned in the groove 262 in 
the bottom cover 230 as either the first or last step in the 
pre-assembly of the valve assembly 198. The valve assembly 
198 is then fully unitized and may be handled as one piece. 
0036. To complete the assembly of the fuel cap 62, the 
retractable portion 82 is inserted into the body portion 74 
through the bottom end 206 of the body portion 74. The 
retractable portion 82 may be oriented such that the keyways 
122 align with the keys 118 on the body portion 74 to allow 
the retractable portion 82 to slide upwardly to its extended 
position. The coil spring 282 may then be inserted into the 
retractable portion 82 such that the upper end of the spring 
282 sits in the cylindrical groove 290. The valve assembly 198 
may then be inserted into the body portion 74 and coupled to 
the body portion 74 by engaging the tabs 270 on the bottom 
cover 230 and the lip portions 278 on the body portion 74. 
0037 Finally, the cap cover 86 may be coupled with the 
retractable portion 82. When coupling the cap cover 86 and 
the retractable portion 82, the cap cover 86 is first oriented 
such that the slots 174 in the receiving portion 166 are aligned 
with the corresponding projections 138 on the retractable 
portion 82. The receiving portion 166 is then pressed axially 
into the retractable portion 82, causing the projections 138 to 
slide through the slots 174, during which time the guide 
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members 146 engage an outer peripheral Surface of the 
receiving portion 166 to provide additional alignment and 
support of the receiving portion 166 in the retractable portion 
82. Continued insertion of the receiving portion 166 into the 
retractable portion 82 causes the respective inclined surfaces 
158, 186 of the arcuate tabs 150, 178 to engage each other, 
further causing the tabs 150 on the retractable portion 82 to 
deflect radially inwardly. Upon completion of the insertion of 
the receiving portion 166 into the retractable portion 82, the 
tabs 150 snap back to their undeformed shape to allow the 
respective abutment surfaces 162, 190 of the tabs 150, 178 to 
engage each other, thereby preventing the cap cover 86 from 
being disengaged or removed from the retractable portion 82. 
0038. With reference to FIGS. 5 and 6, the valve assembly 
198 generally includes an upstream chamber 294 and a down 
stream chamber 298 separated by the one-way valve 202. As 
previously discussed, the one-way valve 202 selectively 
allows replacement air to pass through the fuel inlet 58 and 
enter the fuel tank 42 as fuel is consumed. More specifically, 
replacement air will enter the fuel tank 42 when the pressure 
differential between the upstream chamber 294 and down 
stream chamber 298 is large enough to overcome the tension 
in the coil spring 218, therefore causing the diaphragm 214 to 
move axially downwardly and unseat from the seal 210. After 
the pressure in the upstream and downstream chambers 294, 
298 in the valve assembly 198 equalizes, the tension in the 
spring 218 will re-seat the diaphragm 214 against the seal 
210. As shown in FIGS. 5 and 6, the snorkel 226 draws such 
replacement air through an inlet 302 located above the upper 
end 104 of the body portion 74. 
0039. A combination of features on the cap cover 86 and 
retractable portion 82 combine to establish a labyrinth or a 
tortuous passageway through which replacement air must 
pass before reaching the inlet 302 of the snorkel 226. With 
reference to FIG.3, a combination of a plurality of concentric 
walls 310a, 310b extending from the bottom surface 170 of 
the cap cover 86 and a plurality of concentric walls 314a, 
314b, 314c on the upper end 104 of the body portion 74 form 
a portion of the tortuous passageway. Particularly, the inter 
mediate wall 314b includes a plurality of equi-angularly 
spaced gaps G4 (see FIG. 4) through which replacement air 
may pass. 

0040. With reference to FIG. 6, the intermediate wall 314b 
on the body portion 74 fits between the concentric walls 310a, 
310b on the cap cover 86 when the retractable portion 82 and 
cap cover 86 are moved to the retracted position. In other 
words, the distal ends of the concentric walls 310a, 310b on 
the cap cover 86 are positioned below the distal ends of the 
concentric walls 314a, 314b, 314c on the body portion 74, 
thereby creating multiple concentric channels 318a-318d 
through which replacement air may pass in Succession, from 
the radially-outermost channel 318a to the radially-innermost 
channel 318d (see FIG. 7). Replacement air may also pass 
from channel 318b to channel 318d via the gaps G4 (see FIG. 
4). 
0041 After passing through the channels 318a-318d in 
Succession, the replacement air may pass through the gaps G3 
between the arcuate tabs 178 and those gaps G2 between the 
arcuate tabs 150 that are aligned with the gaps G3 (see FIG. 
4). As shown in FIGS. 3 and 7, the grooves 194 formed in the 
bottom surface 170 of the cap cover 86 communicate the 
radially-innermost channel 318d created by the inter-engage 
ment or nesting of the walls 310a, 310b, 314a, 314b, 314c 
with the interior of the receiving portion 166. The inlet 302 of 
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the snorkel 226 is exposed to the interior of the receiving 
portion 166 to draw replacement air from the interior of the 
receiving portion 166. In Summary, the tortuous passageway 
traveled by the replacement air requires the replacement air to 
pass through the channels 318a-318d in succession, from the 
radially-outermost channel 318a to the radially-innermost 
channel 318d, through the aligned gaps G3 and G2, and 
through the slots 174 in the receiving portion 166 before 
reaching the interior of the receiving portion 166, where the 
replacement air can be drawn through the inlet 302 of the 
snorkel 226 when it is needed. FIG. 7 illustrates replacement 
air, indicated by arrow A, traveling through the tortuous pas 
sageway, down the Snorkel 226, through the one-way valve 
202, through the apertures 258 in the bottom cover 230 of the 
fuel cap 62, and into the fuel tank 42. 
0042. With continued reference to FIG. 7, the fuel cap 62 

is shown in its retracted position closing the fuel inlet 58 of the 
fuel tank 42. In its retracted position, the upper surface 88 of 
the cap cover 86 generally follows the contour of the bezel 70, 
or alternatively the contour of the upper surface 66 of the fuel 
tank 42, to provide the flush mount style. As shown in FIG. 7, 
the inlet 302 of the snorkel 226 is positioned above the upper 
surface 66 of the fuel tank 42 to draw replacement air from a 
location above the upper surface 66 of the fuel tank 42. As a 
result, liquid runoff (e.g., rain) on the upper Surface 66 of the 
fuel tank 42 is substantially prevented from draining into the 
snorkel 226, and subsequently being introduced into the fuel 
tank 42 with replacement air. The labyrinth or tortuous pas 
sageway created by the channels 318a-318d, the gaps G2. G3. 
and the slots 174 in the receiving portion 166 increases the 
difficulty of the runoff from being introduced into the interior 
of the receiving portion 166, while positioning the inlet 302 of 
the snorkel 226 at a level above the upper surface 66 of the 
fuel tank 42 increases the difficulty of the runoff from drain 
ing into the snorkel 226 from the interior of the receiving 
portion 166. Should any runoff leak through the tortuous 
passageway and into the interior of the receiving portion 166, 
most likely it will drain to the bottom of the body portion 74 
and collect or pool between the body portion 74 and the valve 
assembly 198. Any collected liquid runoff can be drained 
from the fuel cap 62 by removing the fuel cap 62 from the fuel 
inlet 58 and inverting the fuel cap 62 to allow the liquid runoff 
to drain through the radial gap G1 between the inner periph 
eral surface 110 of the body portion 74 and the outer periph 
eral surface 106 of the retractable portion 82. 
0043. With reference to FIG. 8a, to remove the fuel cap 62 
from the fuel inlet 58, the fuel cap 62 must first be actuated to 
its extended position. To accomplish this, from the fuel caps 
retracted position, the cap cover 86 is first depressed down 
wardly against the bias of the coil spring 282 to disengage the 
respective raised portions 134 adjacent each recess 126 from 
the respective radially inwardly-extending keys 118 on the 
body portion 74. Then, as shown in FIG. 8b, the cap cover 86 
is rotated in a counter-clockwise direction a relatively small 
amount (e.g., by about 10 degrees) to align the keys 118 with 
the respective keyways 122 in the retractable portion 82. 
Then, as shown in FIG. 8c, once the keys 118 and keyways 
122 are aligned the bias of the coil spring 282 against the 
retractable portion 82 causes the retractable portion 82 to 
extend upwardly until respective end surfaces 322 of the 
keyways 122 (see also FIG. 3) come into abutment with the 
keys 118. The fuel cap 62 may then be unscrewed and 
removed from the fuel inlet 58. 
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0044) To re-install the fuel cap 62, the fuel cap 62 is first 
screwed into the fuel inlet 58 until the O-ring 98 seals the 
body portion 74 against the fuel inlet 58. Then, the cap cover 
86 is depressed downwardly against the bias of the coil spring 
282 until the raised portions 134 adjacent each recess 126 are 
below the respective keys 118 on the body portion 74. The cap 
cover 86 is then rotated in a clockwise direction a relatively 
Small amount (e.g., by about 10 degrees) to move the keyways 
122 in the retractable portion 82 out of alignment with the 
respective keys 118 on the body portion 74, then the cap cover 
86 is released. The raised portions 134 adjacent each recess 
126 maintain each key 118 in its respective recess 126, and 
Substantially prevent unintentional counter-clockwise rota 
tion of the cap cover 86 to maintain the fuel cap 62 in its 
refracted position. 
0.045 Various features of the invention are set forth in the 
following claims. 
What is claimed is: 
1. A fuel cap adapted to close an inlet of a fuel tank, the fuel 

cap comprising: 
a body portion adapted to engage the inlet of the fuel tank, 

the body portion defining a central axis; 
a valve coupled to the body portion, the valve selectively 

allowing an airflow through the body portion; and 
a cap cover coupled to the body portion and movable along 

the central axis relative to the body portion. 
2. The fuel cap of claim 1, wherein the body portion 

includes a first end and a second end opposite the first end, 
wherein the valve is positioned adjacent the first end, and 
wherein the cap cover is coupled to the second end of the body 
portion. 

3. The fuel cap of claim 1, further comprising a conduit 
coupled to the body portion and positioned between the valve 
and the cap cover, wherein the airflow passes through the 
conduit before passing through the valve. 

4. The fuel cap of claim3, wherein the conduit includes an 
inlet through which the airflow passes to enter the conduit, 
and wherein the inlet is positioned above an upper Surface of 
the body portion. 

5. The fuel cap of claim 1, wherein the valve selectively 
allows the airflow through the body portion in only a single 
direction. 

6. The fuel cap of claim 1, wherein the body portion is a first 
body portion, and wherein the fuel cap further includes a 
second body portion coupled to the first body portion and 
movable along the central axis relative to the first body por 
tion. 

7. The fuel cap of claim 6, further comprising a spring 
positioned in the first body portion, wherein the cap cover is 
coupled to the second body portion and is movable with the 
second body portion along the central axis against the bias of 
the spring. 

8. The fuel cap of claim 1, further comprising a tortuous 
passageway through at least one of the cap cover and the body 
portion, wherein the airflow passes through the tortuous pas 
sageway before passing through the valve. 

9. The fuel cap of claim 8, further comprising a first cylin 
drical wall extending from the cap cover and a second cylin 
drical wall extending from the body portion concentric with 
the first cylindrical wall, wherein the tortuous passageway is 
formed between the first and second cylindrical walls. 

10. A fuel tank assembly comprising: 
a fuel tank including a fuel inlet in an upper Surface of the 

fuel tank; and 
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a fuel cap engageable with the fuel inlet, the fuel cap 
including a valve for selectively allowing an airflow 
through the fuel cap; 

wherein an upper portion of the fuel cap is Substantially 
aligned with the upper surface of the fuel tank when the 
fuel cap is engaged with the fuel inlet, and wherein the 
valve is positioned below the upper surface of the fuel 
tank when the fuel cap is engaged with the fuel inlet. 

11. The fuel tank assembly of claim 10, wherein the fuel 
cap includes 

a body portion engageable with the fuel inlet, the body 
portion defining a central axis; and 

a cap cover coupled to the body portion and movable along 
the central axis relative to the body portion, wherein the 
valve is coupled to the body portion and selectively 
allows the airflow through the body portion. 

12. The fuel tank assembly of claim 11, wherein the body 
portion includes a first end and a second end opposite the first 
end, wherein the valve is positioned adjacent the first end, and 
wherein the cap cover is coupled to the second end of the body 
portion. 

13. The fuel tankassembly of claim 11, further comprising 
a conduit coupled to the body portion and positioned between 
the valve and the cap cover, wherein the airflow passes 
through the conduit before passing through the valve. 

14. The fuel tank assembly of claim 13, wherein the con 
duit includes an inlet through which the airflow passes to 
enter the conduit, and wherein the inlet is positioned above an 
upper surface of the body portion. 

15. The fuel tankassembly of claim 11, further comprising 
a tortuous passageway through at least one of the cap cover 
and the body portion, wherein the airflow passes through the 
tortuous passageway before passing through the valve. 

16. The fuel tankassembly of claim 15, further comprising 
a first cylindrical wall extending from the cap cover and a 
second cylindrical wall extending from the body portion con 
centric with the first cylindrical wall, wherein the tortuous 
passageway is formed between the first and second cylindri 
cal walls. 

17. The fuel tank assembly of claim 10, wherein the valve 
selectively allows the airflow through the fuel cap in only a 
single direction. 

18. The fuel tank assembly of claim 10, wherein the fuel 
cap includes 

a first body portion engageable with the fuel inlet, the first 
body portion defining a central axis; 

a second body portion coupled to the first body portion and 
movable along the central axis relative to the first body 
portion; and 

a cap cover coupled to the second body portion and mov 
able along the central axis with the second body portion. 

19. The fuel tankassembly of claim 18, further comprising 
a spring positioned in the first body portion, wherein the cap 
cover and the second body portion are movable along the 
central axis against the bias of the spring. 

20. A fuel cap adapted to close an inlet of a fuel tank, the 
fuel cap comprising: 

a body portion adapted to engage the inlet of the fuel tank, 
the body portion defining a central axis; 

a movable portion coupled to the body portion and movable 
along the central axis relative to the body portion, the 
movable portion having a passageway therethrough; and 
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a valve coupled to the body portion, the valve selectively 
allowing an airflow through the body portion and the 
passageway of the movable portion. 

21. The fuel cap of claim 20, further comprising a cap cover 
coupled to the movable portion, wherein the cap cover is 
movable with the movable portion along the central axis 
relative to the body portion. 

22. The fuel cap of claim 20, further comprising a conduit 
coupled to the body portion and positioned within the pas 
sageway of the movable portion, wherein the airflow passes 
through the conduit before passing through the valve. 

23. The fuel cap of claim 22, wherein the conduit includes 
an inlet through which the airflow passes to enter the conduit, 
and wherein the inlet is positioned above an upper Surface of 
the body portion. 

24. The fuel cap of claim 20, wherein the valve selectively 
allows the airflow through the body portion and the passage 
way of the movable portion in only a single direction. 

k k k k k 
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