GAGE COVER RETENTION MECHANISM BACKGROUND 100011The present disclosure is directed
to a cover retention mechanism for releasably locking a cover to a base, and in particular to a cover
retention mechanism for releasably locking a cover of a gage enclosure to a housing of the enclosure.
[0002]Gages, for example, pressure gages and temperature gages, often include an enclosure that
contains the operating mechanism of the gage. Gage enclosures often include a housing that is
adapted to be mounted to a panel and a cover that is removably coupled to the housing. It is desirable
to be able to remove the cover from the housing to enable the inspection, adjustment, maintenance or
replacement of the gage operating mechanism. However, it is also desirable to selectively lock the
cover to the housing to prevent unintentional or inadvertent removal of the cover from the housing.

SUMMARY GAGE COVER RETENTION MECHANISM
BACKGROUND
[0001] The present disclosure is directed to a cover retention mechanism for
releasably locking a cover to a base, and in particular to a cover retention mechanism for
releasably locking a cover of a gage enclosure to a housing of the enclosure.
[0002] Gages, for example, pressure gages and temperature gages, often include
an enclosure that contains the operating mechanism of the gage. Gage enclosures often
include a housing that is adapted to be mounted to a panel and a cover that is removably
coupled to the housing, Tt is desirable to be able to remove the cover from the housing to
enable the inspection, adjustment, maintenance or replacement of the gage operating
mechanism. However, it is also desirable to selectively lock the cover to the housing to

prevent unintentionat or inadvertent removal of the cover from the housing.
SUMMARY

[0003] A cover retention mechanism comprising a base and a cover adapted to be
removably coupled to the base. The base includes a rim, a central axis and a base lock
having a receptacle. The receptacle includes a stop member. The cover includes a cover
lock having a resiliently flexible locking member with a first end and a second end. The
first end of the locking member is manually movable with respect to the second end of
the locking member. The first end of the locking member includes a latch adapted to be
located in the receptacle of the base lock when the cover is coupled to the base and the

cover is located in a closed position with respect to the base such that the cover cannot be



[0003]A cover retention mechanism comprising a base and a cover adapted to be removably coupled
to the base. The base includes a rim, a central axis and a base lock having a receptacle. The
receptacle includes a stop member. The cover includes a cover lock having a resiliently flexible locking
member with a first end and a second end. The first end of the locking member is manually movable
with respect to the second end of the locking member. The first end of the locking member includes a
latch adapted to be located in the receptacle of the base lock when the cover is coupled to the base
and the cover is located in a closed position with respect to the base such that the cover cannot be
removed from the base by movement of the cover with respect to the base solely along the central
axis. The cover is selectively movable from the closed position to an open position, wherein the cover

can be remove from e HARE BLTIRVABRR! A DISSRUSI S RRE {9 devhass pignadie central

axis, by rotating the cover with respect to the base about the central axis. [0004]When the Tatch of the

locking membeg,isdggatedin tad esentRclaciR Al thov.BRARIRHHER SRGaDEHERaPamERRRer Of the

base lock to prevent rotation of the cover with respect to the base about the central axis from the

closed positiondgs i 0RaR-BASIHIORvERSR I r6RGRE Man uRdl¥dRrBo vesh tiasntbe rReeptacief the
base lock, whereupon the cover can be rotated with respect to the base about the central axis from the
closed position ta&ie QR8s RSk BRIENRESGREY THh@hd ttheDRIN VN ecHE MR8

about the central axis.

[0004] When the latch of the locking member is located in the receptacle, the

latch is adapted to engage the stop member of the base lock to prevent rotation of the

cover with respect to the base about the central axis from the closed position to the open

position. The latch can be manually removed from the receptacle of the base lock,

whereupon the cover can be rotated with respect to the base about the central axis from

the closed position to the open position.

BRIEF DESCRIPTION OF THE DRAWING FIGURES

[0005] Fig. 1 is an exploded perspective view of a gage enclosure having a gage
housing, a gage cover and a gage cover retention mechanism for selectively locking the
gage cover to the gage housing;

[0006} Fig. 2 is a side elevational view of the gage enclosure with the cover
retention mechanism locking the gage cover to the gage housing;

[0007] Fig. 3 is a top plan view of the gage housing showing the base lock of the
cover retention mechanism;

[0008] Fig. 4 is a side elevational view of the gage housing showing the base lock
of the cover retention mechanism;

[0009] Fig. 5 is a bottom view of the gage housing;



[0005]Fig. 1 is an exploded perspective view of a gage enclosure having a gage housing, a gage
cover and a gage cover retention mechanism for selectively locking the gage cover to the gage
housing; [0006]Fig. 2 is a side elevational view of the gage enclosure with the cover retention
mechanism locking the gage cover to the gage housing; [0007]Fig. 3 is a top plan view of the gage
housing showing the base lock of the cover retention mechanism; [0008]Fig. 4 is a side elevational
view of the gage housing showing the base lock

[0010] Fig. 6 is a bottom view of the gage cover showing the cover lock of the
cover retention mechanism;

[0011] Fig. 7 is a side elevation view of the gage cover;

[0012] Fig. 8 is a cross sectional view of the gage cover taken along line 8-8 of
Fig. 6 showing the cover lock of the cover retention mechanism;

[0013] Fig. 9 is a partial bottom view of the gage enclosure with the cover
coupled to the housing in an open position with respect to the housing and showing the
cover retention mechanism in an uniocked condition;

[0014] Fig. 10 is a partial bottom view of the gage enclosure with the cover
coupled to the housing and rotated in a counter-clockwise direction with respect to the
housing from the position as shown in Fig. 9, such that the latch of the cover lock
engages the ramp of the receiver of the base lock such that the latch is moved radially
outwardly from the central axis of the gage enclosure;

[0015} Fig. 11 is a partial bottom view of the gage enclosure showing the cover
coupled to the housing and rotated in a counter-clockwise direction with respect to the
housing beyond the position shown in Fig. 10 such that the latch of the cover lock
engages the tip of the stop member of the receiver of the base lock of the housing
whereupon the latch is located radially outwardly further from the central axis of the gage
enclosure beyond the position shown in Fig. 10;

[0016] Fig. 12 is a partial bottom view of the gage enclosure with the cover
coupled to the housing in the closed position and the locked condition with respect to the

housing, wherein the latch of the cover lock is disposed in the receptacle of the base lock



of the cover retention mechanism; [0009]Fig. 5 is a bottom view of the gage housing; 100101Fig. 6 is
a bottom view of the gage cover showing the cover lock of the cover retention mechanism; [0011]Fig.
7 is a side elevation view of the gage cover; [0012]Fig. 8 is a cross sectional view of the gage cover
taken along line 8-8 of

such that the latch is adapted to engage the receptacle to prevent rotational movement of
the cover with respect to the housing about the central axis of the gage enclosure toward
the open position as shown in Fig. 9, such that the cover is locked to the housing; and
[0017] Fig. 13 is a top view of the gage enclosure with the cover coupled to the

housing in the closed position and locked condition.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0018] A gage cover retention mechanism 10 is shown in Figure 1 embodied in
an enclosure 20 for a gage. The enclosure 20 is adapted to receive and contain the
operating mechanism of a gage, such as for example, a pressure gage, temperature gage
or other indicating gage. The enclosure 20 includes a base, such as a housing 30, and a
cover 32. The cover 32 is adapted to be releasably coupled to the housing 30 and the
cover retention mechanism 10 is configured to releasably lock the cover 32 to the housing
30. The housing 30 includes a generally linear central longitudinal axis 34 and a
generally circular and cylindrical peripheral side wall 36 that extends concentrically
about the central axis 34. The side wall 36 extends between a first end 38 and a second
end 40. The side wall 36 includes a generally circular peripheral edge 42 at the first end
38. A generally circular and annular rim 44 is attached to the edge 42 and first end 38 of
the side wall 36. The rim 44 extends generally concentrically about the central axis 34.
The rim 44 includes a generally circular outer edge 46 and a generally circular inner edge
48, each of which are generally concentric about the central axis 34. An opening 50 is

formed by the inner edge 48 of the rim 44 that is in communication with a chamber 52
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Fig. 6 showing the cover lock of the cover retention mechanism; [0013]Fig. 9 is a partial bottom view of
the gage enclosure with the cover coupled to the housing in an open position with respect to the
housing and showing the cover retention mechanism in an unlocked condition; [0014]Fig. 10 is a
partial bottom view of the gage enclosure with the cover coupled to the housing and rotated in a
counter-clockwise direction with respect to the housing from the position as shown in Fig. 9, such that
the latch of the cover lock engages the ramp of the receiver of the base lock such that the latch is
moved radially outwardly from the central axis of the gage enclosure; [0015]Fig. 11 is a partial bottom
view of the gage enclosure showing the cover coupled to the housing and rotated in a
counter-clockwise direction with respect to the housing beyond the position shown in Fig. 10 such that

the latch of the ggyier legkigneasGSihe sirihampiopmasbenetiheaaeivassol torehaseplasksof the

housing whereupon the latch is located radially outwardly further from the central axis of the gage

enclosure beyanddheiasthanalaWpatiedipadQind generally parallel planar inner surface 56.
[0019] The rim 44 is attached to the edge 42 at the first end 38 of the side wall 36
by one or more mounting mechanisms 60. Each mounting mechanism 60 includes a first
post 62 and a second post 64. Each post 62 and 64 extends from the edge 42 at the first
end 38 of the side wall 36 to the inner surface 56 of the rim 44. The first post 62 of each
mounting mechanism may be attached to and formed integrally with the second post 64
of an adjacent mounting mechanism 60. The mounting mechanisms 60 are spaced apart
from one another along the perimeter of the side wall 36 generally equidistantly and
uniformly about the central axis 34. Each mounting mechanism 60 includes an elongate
radial slot 70 that extends along the side wall 36 between a first post 62 and second post
64. The radial slot 70 forms a bottom surface 72 that is generally planar and that extends
along the first end 38 of the side wall 36. The bottom surface 72 of the radial slot 70 may
be formed as part of the edge 42 of the side wall 36. The radial slot 70 also forms an
overhang 74 in the second post 64 having an engagement surface 76 that is generally
parallel to and spaced apart from the bottom surface 72. The radial slot 70 also forms an
end wall 78 at the second post 64 that extends generally perpendicularly between the
bottom surface 72 and engagement surface 76. If desired, the radial slot 70 may extend
radially outwardly from the central axis 34 through the housing 30.
[0020] Each mounting mechanism 60 also includes a longitudinal slot 82 that
extends between the first post 62 and the second post 64. The longitudinal slot 82 also

extends inwardly from the outer surface 54 of the rim 44 toward the side wall 36 and is in



[0016]Fig. 12 is a partial bottom view of the gage enclosure with the cover coupled to the housing in
the closed position and the locked condition with respect to the housing, wherein the latch of the cover
lock is disposed in the receptacle of the base lock such that the latch is adapted to engage the
receptacle to prevent rotational movement of the cover with respect to the housing about the central
axis of the gage enclosure toward the open position as shown in Fig. 9, such that the cover is locked
to the housing; and 10017]Fig. 13 is a top view of the gage enclosure with the cover coupled to the
housing in the closed position and locked condition. DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

communication with the radial slot 70. The longitudinal slot 82 forms a side wall 84 that
extends from the overhang 74 of the second post 64 to the first post 62. The side wall 84
extends from the inner surface 56 to the outer surface 54 of the rim 44. The side wall 84
is generally parallel to the outer edge 46 of the rim 44. The longitudinal slot 82 also
forms an end wall 86 that extends from the side wall 84 to the inner edge 48 of the rim
44. The end wall 86 forms an outer end of the overhang 74.
jo021] Each mounting mechanism 60 also includes a cover removal mechanism
such as an inclined ramp 90. The ramp 90 includes a first end 92 located adjacent the
bottom surface 72 and a second end 94 located adjacent the outer surface 54 of the rim
44. The ramp 90 includes a surface that extends from the first end 92 to the second end
94 and that may be inclined with respect to the bottom surface 72 at an angle of
approximately forty-five degrees, although other angles of inclination may be used. The
first end 92 of the ramp 90 may include a generally concavely curved surface portion that
extends outwardly from the bottom surface 72 toward the second end 94. The second end
94 of the ramp 90 may include a generally convexly curved surface portion that extends
inwardly from the outer surface 54 of the rim 44 toward the first end 92. If desired, the
ramp 90 need not extend all the way to the outer surface 54 of the rim 44, and the second
end 94 of the ramp 90 may be located adjacent to but spaced apart from the outer surface
54 of the rim 44.

| [0022] The longitudinal slot 82 includes a first end 98 located adjacent the second
end 94 of the ramp 90 and a second end 100 located adjacent the end wall 86 of the

overhang 74. The radial slot 70 includes a first end 102 located adjacent the first end 92



100181A gage cover retention mechanism 10 is shown in Figure 1 embodied in an enclosure 20 for a
gage. The enclosure 20 is adapted to receive and contain the operating mechanism of a gage, such
as for example, a pressure gage, temperature gage or other indicating gage. The enclosure 20
includes a base, such as a housing 30, and a cover 32. The cover 32 is adapted to be releasably
coupled to the housing 30 and the cover retention mechanism 10 is configured to releasably lock the
cover 32 to the housing 30. The housing 30 includes a generally linear central longitudinal axis 34 and
a generally circular and cylindrical peripheral side wall 36 that extends concentrically about the central
axis 34. The side wall 36 extends between a first end 38 and a second end 40. The side wall 36
includes a generally circular peripheral edge 42 at the first end 38. A generally circular and annular rim

44 is attached {3 the g994 3 ssliksha i SRafidas sidr aahBe Taoilpdd exteridsegenanally

concentrically about the central axis 34. The rim 44 includes a generally circular outer edge 46 and a

generally circulgs §gs §H98aA8 7836 Batyhighrefeane raly sanEeafiscabaptddewantialthxis 34. An
opening 50 is formed by the inner edge 48 of the rim 44 that is in communication with a chamber 52

formed within the:Husiag 80 dntbeosidauiadl 3kt ZhésrimaAddincloassudigsndialhielowah duter surface
54 and a spaced apart and generally parallel planar inner surface 56. [0019]The rim 44 is attached to

the edge 42 at théidirgbensl-38 tHetbermitiesult36hyopssauevane 100 istngbydolanisgasegdlEach
mounting mechanism 60 includes a first post 62 and a second post 64. Each post 62 and 64 extends
from the edge $arali¢he fistcenulaBaxid dalsitextwadsItoto theliniten surface Booththenéningd. The first
post 62 of each mounting mechanism may be attached to and formed integrally with the second post
64 of an adjacebtmudlLintingoviecarfism580f Therimodhinghmboigintine 9ot §de spaced apart from one
another along the perimeter of the side wall 36 generally equidistantly and uniformly about the central
axis 34. Each ni#23iing mechanlsmsae #Htrlsinelidenrmend veld 19otho ?Hﬁﬂ’é%lléeésalong the side
wall 36 between a first post 62 and second post 64. The radial slot 70 forms a bottom surface 72 that
is generally plasiachedthendaeratharsaenthendrdf ehihasids wall Shanddn eanemhly persadictfhce 72 of
the radial slot 70 may be formed as part of the edge 42 of the side wall 36. The radial slot L also
forms an overhtnigersida vl 36cBHEBE! Gﬁlﬁéﬁir?&@ﬁ%ﬁ’éﬂé%%&ﬂ?ﬁ@ﬁ%ﬁﬁ?@ﬂ@n lly

parallel to and spaced apart from the bottom surface 72. The radial slot 7? alﬁ)o forms an end wall 78

at the second ﬁﬁﬁ%ﬁ%@%&ﬁﬂ@g@ﬁé]’éﬂpﬁ‘é%éﬂ%ﬁ&lg?ﬁ}arﬁle%\?@gﬂt%g BothSMt 58892 and
e et T e s oo,
82 that 52 is adapted to receive the operating mechanism of a gage.
{0024} The cover 32, as shown in Figures 6-8, includes a generally cylindrical
mounting member 120. The mounting member 120 includes a generally circular and
cylindrical side wall 122. The side wall 122 extends from a first end 124 to a second end
126 and includes an outer surface 128. A circumferential groove 130 is located in the
outer surface 128 of the side wall 122 and extends around the side wall 122. A resilient
elastomeric seal member 132, such as for example, an O-ring, is located within the
groove 130 and extends around the side wall 122 and outwardly beyond the outer surface
128 of the side wall 122. The mounting member 120 also includes one or more mounting

lugs 134, and may include one mounting lug 134 for each mounting mechanism 60 of the

housing 30. The mounting member 120 may include fewer mounting lugs 134 than the



extends between the first post 62 and the second post 64. The longitudinal slot 82 also extends
inwardly from the outer surface 54 of the rim 44 toward the side wall 36 and is in communication with
the radial slot 70. The longitudinal slot 82 forms a side wall 84 that extends from the overhang 74 of
the second post 64 to the first post 62. The side wall 84 extends from the inner surface 56 to the outer
surface 54 of the rim 44. The side wall 84 is generally parallel to the outer edge 46 of the rim 44. The
longitudinal slot 82 also forms an end wall 86 that extends from the side wall 84 to the inner edge 48 of
the rim 44. The end wall 86 forms an outer end of the overhang 74. [0021]Each mounting mechanism
60 also includes a cover removal mechanism such as an inclined ramp 90. The ramp 90 includes a
first end 92 located adjacent the bottom surface 72 and a second end 94 located adjacent the outer

surface 54 of thg e Ak oA AMiARHID melidasenthrtiviang sdrenadhiectirstnd 92 to the
second end 94 and that may be inclined with respect to the bottom surface 72 at an angle of

approximately fasyniing Hedrersxtelihougiyailerfangies ofiaclinaiien psayf te skkdvdlhe2frat and 92 of
the ramp 90 may include a generally concavely curved surface portion that extends outwardly from the

bottom surfaceottendidshEsecondrent Ok Mieabecoobidsnct @énefilie plampy Q) sufacadiBiie a
generally convexly curved surface portion that extends inwardly from the outer surface 54 of the rim 44
toward the firstaadc @endfaiipgitenhrtbestammueBeaddd that evgematadly theralialtealibeopustetasaria8e 54 of
the rim 44, and the second end 94 of the ramp 90 may be located adjacent to but spaced apart from
the outer surfatedvnofuntingiuegl434 also includes a first side wall 144 and a spaced apart second side

wall 146 that extend outwardly from the outer surface 128 of the side wall 122 to the

outer end 136 of the mounting lug 134. The first side wall 144 and/or the second side

wall 146 may be generally parallel to a radius from the central axis 34 or inclined at an

angle to a radius from the central axis 34.

[0025] The cover 32 also includes a generally circular bezel 152 attached along

its perimeter to the second end 126 of the side wall 122 of the mounting member 120.

The bezel 152 is adapted to be located generally perpendicular to and concentrically

about the axis 34. The bezel 152 may be formed from a clear or translucent material such

that an indicator of the gage operating mechanism may be viewed through the bezel 152,

If desired, the bezel 152 may include an aperture to provide external access to the

operating mechanism of the gage, such as for example to zero the indicator of the gage

operating mechanism.

[0026] The cover 32 also includes an annular collar 158 that extends around and

outwardly from the second end 126 of the side wall 122 and the bezel 152. The collar

158 includes a generally circular and annular flange 160 that extends outwardly from the

second end 126 of the side wall 122, The flange 160 includes an annular inner surface

162 and a spaced apart annular outer surface 164. The collar 158 also includes an -



[0022]The longitudinal slot 82 includes a first end 98 located adjacent the second end 94 of the ramp
90 and a second end 100 located adjacent the end wall 86 of the overhang 74. The radial slot 70
includes a first end 102 located adjacent the first end 92 of the ramp 90 and a second end 104
located adjacent the second post 64. The end wall 86 of the overhang 74 is spaced apart from the first
end 92 of the ramp 90 such that the second end 100 of the longitudinal slot 82 is located in
longitudinal alignment with the radial slot 70 and the bottom surface 72. A passageway 106 is thereby
formed generally parallel to the central axis 34 that extends from the bottom surface 76 to the opening
formed in the outer surface 54 of the rim 44 by the longitudinal slot 82. [0023]The housing 30 also
includes an end wall 110. The end wall 110 is attached to and along the second end 40 of the side

wall 36 and is gepelalylRewesaitaaietbitasiteal batend ofmallaxs B0, Theahdwalbd 10
includes a central aperture 112 in communication with the chamber 52 that is located concentrically

about the centrakaxids 3tbnplikemissirdge fithy fh feté §oathn boathechfrmméc plysttmmalie vahtkhe

chamber 52 is adapted to receive the operating mechanism of a gage. [0024]The cover 32, as shown

in Figures 6-8, indtusfthecgeseiallybylshatnedio6 extends from the outer end of the flange 160
generally parallel to the side wall 122 to a generally circular tip 167 in a direction
generally from the second end 126 toward the first end 124 of the side wall 122. The
generally circular tip 167 of the sleeve 166 is located generally coplanar with the top
surfaces 138 of the mounting lugs 134. The collar 158 includes a generally annular
receptacle 168 located between the sleeve 166 and the side wall 122 and between the
flange 160 and the top surfaces 138 of the mounting lugs 134. The receptacle 168 is
adapted to receive the rim 44 of the housing 30. The collar 158 includes a generally
cylindrical side wall 170 formed by the sleeve 166 and the outer end of the flange 160
that extends from the edge 167 of the sleeve 166 to the outer surface 164 of the flange
160. The length of the side wall 170 in a direction generally parallel to the central axis of
the cover 32 is relatively short, such as for example, approximately 0.200 inches. The
outer surface of the side wall 170 may include a plurality of gripping members 172, such
as for example raised ridges, which may be located around the circumference of the side
wall 170.
[0027] The gage cover retention mechanism 10 includes a base lock 180 and a
cover lock 182. The rim 44 of housing 30 includes base lock 180. The base of the cover
retention mechanism 10 may comprise the housing 30 or the rim 44 of housing 30. Base

lock 180 includes a receiver 184 formed in rim 44. Receiver 184 forms a chamber 186.

Receiver 184 includes a generally planar side wall 188 that extends between outer surface



mounting member 120. The mounting member 120 includes a generally circular and cylindrical side
wall 122. The side wall 122 extends from a first end 124 to a second end 126 and includes an outer
surface 128. A circumferential groove 130 is located in the outer surface 128 of the side wall 122 and
extends around the side wall 122. A resilient elastomeric seal member 132, such as for example, an
0-ring, is located within the groove 130 and extends around the side wall 122 and outwardly beyond
the outer surface 128 of the side wall 122. The mounting member 120 also includes one or more
mounting lugs 134, and may include one mounting lug 134 for each mounting mechanism 60 of the
housing 30. The mounting member 120 may include fewer mounting lugs 134 than the number of
mounting mechanisms 60 included in the housing 30, if desired. Each mounting lug 134 extends

outwardly from e QUiGSURRS 188 AL ialrhed (e aulakRncda0y Gachrespeunting lug 134

. e .
also includes a generally planar top surface 138 and a generally planar bottom surface 140 that is

generally parallgl o, ihe:lop SHiacR A 3B4EAINIROAT R 1EY had alsh 190ludes:adicit sideralizll 144 and
a spaced apart second side wall 146 that extend outwardly from the outer surface 128 of the side wall

122 to the outegepeh 436191 theiteuntiingslugdkB4: iibladish side andlidjddeanfdnthecsdadiniside wall
146 may be generally parallel to a radius from the central axis 34 or inclined at an angle to a radius

from the centra,anis &4 1922 5dinegroiveudasal sotnaiuses| Qpemiraty ot lfd: JaretnbP4dtedened
along its perimeter to the second end 126 of the side wall 122 of the mounting member 120. The bezel
152 is adapted fmbeWanasnligeretadynper plndigatiatenatceomeentiic fhamb bottereeadid B4is The
bezel 152 may be formed from a clear or translucent material such that an indicator of the gage
operating mechagissd maynhel\deiwad thebuigh the doazE416 Jostigddreardhyeridriespss 10 89%Aude an
aperture to provide external access to the operating mechanism of the gage, such as for example to
zero the indicateidof92e magevatet abingtheedhyariginaligopejred with &sspech e ERlde S ait-annular
collar 158 that extends around and outwardly from the second end 126 of the side wall 122 and the
bezel 152. The Topiand 534ntindes sacirisiipeared pdizssatantriisaas g 265hAt eLdMI¥ outwardly
from the second end 126 of the side wall 122. The flange 160 includes an ann%azr i?ner surfﬁce 162
and a spaced apatt Efnisiiacalsebbelortdpaet salT0 apfsxradsdrogRepgngh 92 of tner wa

190 to the inner surface 56 of 1im 44. Lower wall 196 is generally parallel to central axis
34.

[0028] Receiver 184 also includes an inclined ramp 200 that extends from a
second end of inner wall 190 to an outer tip 202. Ramp 200 comprises an inclined wail
having a bottom end 204 and a top end 206. Top end 206 of ramp 200 is located
inwardly from bottom end 204 of ramp 200 with respect to axis 34 such that ramp 200 is
vertically inclined with respect to central axis 34. Ramp 200 is also inclined with respect
to a radius extending transversely outwardly from central axis 34 as ramp 200 extends
from a first end adjacent inner wall 190 toward a second end at tip 202. Ramp 200 is
thereby inclined in two axes, both horizontally and vertically. Bottom end 192 of inner
wall 190 and bottom end 204 of ramp 200 are aligned with one another. Top end 194 of
inner wall 190 and top end 206 of ramp 200 are aligned with one another. A lower wall

208 extends downwardly from bottom end 204 of ramp 200 to inner surface 56 of rim 44.
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annular sleeve 166 attached to the circular outer end of the flange 160. The sleeve 166 extends along
the outer edge of the flange 160 generally concentrically about the central axis of the cover 32. The
sleeve 166 extends from the outer end of the flange 160 generally parallel to the side wall 122 to a
generally circular tip 167 in a direction generally from the second end 126 toward the first end 124 of
the side wall 122. The generally circular tip 167 of the sleeve 166 is located generally coplanar with
the top surfaces 138 of the mounting lugs 134. The collar 158 includes a generally annular receptacle
168 located between the sleeve 166 and the side wall 122 and between the flange 160 and the top
surfaces 138 of the mounting lugs 134. The receptacle 168 is adapted to receive the rim 44 of the
housing 30. The collar 158 includes a generally cylindrical side wall 170 formed by the sleeve 166 and

the outer end %5@%%@9@? 118G haiRxdrnds & WG@&W@MH& sigerne 36ariddhrouter surface
1 7

164 of the flange . The length of the side wal in a direction generally parallel to the central
axis of the cove[ 32 isqelatiyglysphort, such as for example, approximately 0.200 inches. The outer
surface of the side wall 170 may include a plurality of gripping members 172, such as for example

raised ridges, whiggimay be feeatesd aauntiircisurdaranaaefdersideesalb Lo J8c2d]iFhe gage
cover retention mechanism 10 includes a base lock 180 and a cover lock 182. The rim 44 of housing

30 includes basgdacl 18utthenbasephiierdresretentitoanidchahisnbd®maydaipissutieehousing
30 or the rim 44 of housing 30. Base lock 180 includes a receiver 184 formed in rim 44. Receiver 184
forms a chambagg b86inReLel esck8ddneliizR @ xends ghyapidivaresigadicalligbehueen@sifis between
outer surface 54 and inner surface 56 of the rim 44 and that extends generally radially with respect to
central axis 34. JReeai\r dhd4rinatsdgaarbinafinetdtned watndsdnth seesalhowoypsEdkBEspendicular
to side wall 188 and that includes a first end adjacent an inner end of side wall 188. Inner wall 190
includes a bottatireridnl@XamenandieeAdreava fiep eddocardpdisereaiasnd Rlcitsdalbre closely
adjacent to central axis 34 than bottom end 192 is located to central axis 34 such trl réc]‘ pend 194 is
located inwardlyl §8itf resgwet 184 oteosecend crdadigsait daadiad AR Lt e RECRSEENG ia ?h‘éd with

respect to central axis 34. Top end 194 of inner wall 190 is located adjacent outer su facz{.:6 5% of rim 44.
A lower wall 19&istetadisansefomranialPocAtkpbeEhnite HibaT I%WBH%%"ZS Finerwall 190 to

the inner surface 56 of rim 44. Lower wall 196 is generally paralle| to al axis, | .
rim 44 is located from central axis 34,g such tha r%cessed waﬁ%qg is Tocated inwardly

with respect to outer edge 46.

[0030] Base lock 180 also includes a receptacle 220 located and formed in rim 44
adjacent receiver 184. Receptacle 220 includes a generally planar bottom wall 222 that
extends from outer edge 46 to inner edge 48 of rim 44 and that is located generally
parallel to and above inner surface 56 and spaced below a plane containing outer surface
54. Receptacle 220 includes a stop member 224 comprising a wall extending upwardly
from bottom wall 222 to outer surface 54 of rim 44 generally perpendicular to outer
surface 54 and that extends generally radially with respect to central axis 34. Stop
member 224 inctudes an outer end located adjacent tip 202 of receiver 184. Receptacle
220 also includes a generally planar side wall 226 that extends upwardly from bottom
wall 222 to outer surface 54 of rim 44 generally perpendicular to bottom wall 222 and

outer surface 54. Side walf 226 is spaced apart from and generally parallel to stop

-11-



34. [0028]Receiver 184 also includes an inclined ramp 200 that extends from a second end of inner
wall 190 to an outer tip 202. Ramp 200 comprises an inclined wall having a bottom end 204 and a top
end 206. Top end 206 of ramp 200 is located inwardly from bottom end 204 of ramp 200 with respect
to axis 34 such that ramp 200 is vertically inclined with respect to central axis 34. Ramp 200 is also
inclined with respect to a radius extending transversely outwardly from central axis 34 as ramp 200
extends from a first end adjacent inner wall 190 toward a second end at tip 202. Ramp 200 is thereby
inclined in two axes, both horizontally and vertically. Bottom end 192 of inner wall 190 and bottom end
204 of ramp 200 are aligned with one another. Top end 194 of inner wall 190 and top end 206 of ramp
200 are aligned with one another. A lower wall 208 extends downwardly from bottom end 204 of ramp
200 to inner surfach&@ 4. riRedebtabimian firadtss 296 ambP2Bahatgenpeally ieoptadidikotdeinner
surface 56 and outer surface 54 of rim 44.

edge 46, that is open at its inner end at inner edge 48, and that is open at its top end at

outer surface 54.

[0031] Cover lock 182 of gage cover retention mechanism 10 is coupled to side

wall 170 of cover 32. Cover lock 182 includes a resiliently flexible locking member 240,

having a first end 242 and a second end 244. Locking member 240 includes a resiliently

flexible arm 246 that extends from first end 242 to second end 244 generaily in an arc

about axis 34. Arm 246 includes a bottom edge 248 and a spaced apart and generally

parallel top edge 250. Top edge 250 is spaced apart from and generally parallel to inner

surface 162 of flange 160 of cover 32. Bottom edge 248 of arm 246 is located generally

coplanar with tip 167 of side wall 170 of cover 32. Locking member 240 extends from

second end 244 at side wall 170 in a cantilevered manner toward first end 242 in a

generally counter-clockwise direction as viewed in Figure 6. Arm 246 is generally plate-

like and has a thickness between an interior surface and an exterior surface that is

relatively small compared to the depth of arm 246 between bottom edge 248 and top edge

250. First end 242 of locking member 240 is spaced apart from an end of side wall 170.

The first end 242 of locking member 240 includes a tip 252 and a cavity 254,

[0032] Locking member 240 includes a latch 260 at first end 242 located on an

interior surface of arm 246. Latch 260 extends inwardly from first end 242 towards the

central axis 34 of cover 32. Latch 260 includes an inclined wall or surface 262. Inclined

surface 262 extends inwardly as inclined surface 262 extends from a first end at first end

2472 toward a second end of inclined surface 262. Inclined surface 262 is adapted to
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[0029]Receiver 184 is formed as a recess in the outer edge 46 of rim 44 and is open at its outer end,
its upper end at outer surface 54, and its bottom end at inner surface 56 of rim 44. A recessed wall
212 extends generally perpendicularly between outer surface 54 and inner surface 56 of rim 44 and
extends in a generally counter-clockwise direction as shown in Fig. 3 from a first end located adjacent
the outer end of side wall 188 of receiver 184 to a second end adjacent a radial wall 214. Recessed
wall 212 is located a distance from central axis 34 that is shorter than the distance outer edge 46 of
rim 44 is located from central axis 34, such that recessed wall 212 is located inwardly with respect to
outer edge 46. [0030]Base lock 180 also includes a receptacle 220 located and formed in rim 44
adjacent receiver 184. Receptacle 220 includes a generally planar bottom wall 222 that extends from
outer edge 46 tenjuge hedipediuap 20044 basd ek i8lodaded §endelsdlinphdeiieltormadeaizave inner
surface 56 and spaced below a plane containing outer surface 54. Receptacle 220 includes a stop
member 224 comfiisiAgdavaathbacxidn dengralbyvadihll frontipottymwilate a2 ity titeesuaizeds 34 of rim 44
generally perpendicular to outer surface 54 and that extends generally radially with respect to central
axis 34. Stop meraber 324 intthdé8 alsoindpdesisidataulacadérihtip2endstheivaethesscRdceptacle
220 also includes a generally planar side wall 226 that extends upwardly from bottom wall 222 to outer
surface 54 of rigndiafdesised yustnscidicorhensagetem wex2oanbdchelofnreludes 4 tde wall 226 is
spaced apart from and generally parallel to stop member 224. Receptacle 220 forms a chamber 228

that is open at #r&iserEhidaliseeapalycomanaayithdpe sdae®habianttamprhtirbigesdand that is

open at its top end at outer surface 54. )
apart from inner surface 162 of flange 160. Latch 260 also includes a bottom surface 270

that is generally parallel to top surface 268 and that is spaced apart inwardly from bottom
edge 248 of arm 246.

[0033] Latch 260 and first end 242 of locking member 240 are selectively
movable between an extended position and a retracted position in a generally radial
direction with respect to axis 34. Latch 260 and first end 242 of locking member 240
move radially outwardly away from the central axis of cover 32 when latch 260 and first
end 242 of locking member 240 are moved from the retracted position toward the
extended position. Cavity 254 is adapted to receive a manually operable implement and
tip 252 is adapted to engage the implement, such that the implement can manually move
latch 260 and first end 242 of locking member 240 from the retracted position toward the
extended position. The implement may be the tip of a fingernail of a user, the tip of a
screw driver or similar tool. Arm 246 resiliently biases latch 260 and first end 242 of
locking member 240 from the extended position toward the retracted position.

[06034] When the cover 32 is coupled to the housing 30 in a closed position as
shown in Figure 2, each mounting lug 134 of the cover 32 is located within a respective

mounting mechanism 60. The mounting lug 134 extends into the radial slot 70 with the

-13-



[0031]Cover lock 182 of gage cover retention mechanism 10 is coupled to side wall 170 of cover 32.
Cover lock 182 includes a resiliently flexible locking member 240, having a first end 242 and a second
end 244. Locking member 240 includes a resiliently flexible arm 246 that extends from first end 242 to
second end 244 generally in an arc about axis 34. Arm 246 includes a bottom edge 248 and a spaced
apart and generally parallel top edge 250. Top edge 250 is spaced apart from and generally parallel to
inner surface 162 of flange 160 of cover 32. Bottom edge 248 of arm 246 is located generally coplanar
with tip 167 of side wall 170 of cover 32. Locking member 240 extends from second end 244 at side
wall 170 in a cantilevered manner toward first end 242 in a generally counter-clockwise direction as
viewed in Figure 6. Arm 246 is generally platelike and has a thickness between an interior surface and
an exterior surfaaesivéids I3k tbly mmellicg lngditlooated deptly efimeen2is betagsorehiottofacedge 248
and top edge 250. First end 242 of locking member 240 is spaced apart from an end of side wall 170.
The first end 2420af dskongrhangbbrand thinbhies itipeed 2 holilze cavitytimgdugodddncetadng member
240 includes a latch 260 at first end 242 located on an interior surface of arm 246. Latch 260 extends
inwardly from fifdeshvagipeeaiiaibs belastrebesis 34 by Bsvisidevlhids 26thmmvEdadgclined wall
or surface 262. Inclined surface 262 extends inwardly as inclined surface 262 extends from a first end
at first end 242 téthiripeaiesednsebimsdisrrnt o dee sufdxad] I8 formathbytae mrdial slob 18-adiapasal to
engage inclined ramp 200 of base lock 180 Latch 260 also includes an engagement surface 264 that
extends generalifRffaly2da il & irersspiset with & edngHpagiar of B, SF8 AR also
includes a side surface 26% that extends between the second end of inclined ri%ce 262 an
engagement sufHEETBAR TR SETEAIEY RASIFER s 0 Rle el CHER Ay AHBTERSRLSHn top
edge 250 of arm 246 ang.that is spaced apatrt from. inner surface 162 of flange 160. Latch 260 also
includes a bottdht SOYERcE AR L e AEVAIE S M s to S LEl e B duschialie G5 s B par
o PR YRR AR AR D B0 T P AR 0L 33 g moer 240

engagement surfaces 76 of the overhangs 74 of the mounting mechanisms 60 in the
housing 30.

[0035] When the cover 32 is coupled to the housing 30 in the closed position as
shown in Figure 2, latch 260 of locking member 240 of cover 32 is located within
receptacle 220 of base lock 180 such that engagement surface 264 of latch 260 is adapted
to engage stop member 224 of receptacle 220 and thereby prevent rotation of cover 32 in
a first generally counter-clockwise direction about central axis 34 with respect to housing
30 as viewed in Figure 3. Latch 260 of locking member 240 of cover lock 182 thereby
prevents rotational movement of cover 32 with respect to housing 30 from the closed
position to an open position wherein cover 32 may be removed from housing 30. The
intergagement of the cover lock 182 with the base lock 180 locks the cover 32 in the
closed position with respect to the housing 30.

[0036] When it is desired to remove the cover 32 from the housing 30, a user will

engage the tip 252 of the locking member 240 and move the latch 260 from the retracted
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movable between an extended position and a retracted position in a generally radial direction with
respect to axis 34. Latch 260 and first end 242 of locking member 240 move radially outwardly away
from the central axis of cover 32 when latch 260 and first end 242 of locking member 240 are moved
from the retracted position toward the extended position. Cavity 254 is adapted to receive a manually
operable implement and tip 252 is adapted to engage the implement, such that the implement can
manually move latch 260 and first end 242 of locking member 240 from the retracted position toward
the extended position. The implement may be the tip of a fingernail of a user, the tip of a screw driver
or similar tool. Arm 246 resiliently biases latch 260 and first end 242 of locking member 240 from the
extended position toward the retracted position. [0034]When the cover 32 is coupled to the housing 30
in a closed poSiBRIHASIQ HesF RIS s 0B ade TR URtIR g o038 lorated awtaidsofithedestatrdlfthin a
respective mounting mechanism_60. The mounting lug 134 extends into the radial slot 70 with the top
surface 138 of4he AHER I dRHGY %@4‘?6@5@&%?@W&%j588ﬁ??ﬁ8’%‘n°g?§ge?ﬁéﬁf‘@ﬁif@d@eﬂ@ﬁ%he

overhang 74, and the bottom surface 140 of the mounting lug 134 located closely adjacent to the
bottom surfacg%f"r}ﬁ]ilg i S MR AH6F PR h&ﬁel%zgfgtlgﬁaf@dlévas&vm@e}% to the

end wall 78 formed by, the radial slot 70. The seal member 132 is in sealing engagement wjth the
interior surfacésorf)fﬁtgy% S%EIF§§"6@£€é‘ﬁgﬁ%@%@ﬁ%ﬁ?ﬁ%ﬁﬂﬁ%‘%@ﬁ% ESFHRB: B%er 32 and
housing 30. Mﬁlvement the coveg 3 away from tge hgusin }gpesi;ne%tl}g(%ﬁé%o?ngjtudsiﬂatlhgirection

0

along the central axis igobartg\s/érh g%l y engEIztilé)g?rl}eH o1 the mounﬁng ugs X othe cover 32 with

the engagemepy, o (fac 5,601 e SIS EALLIR HONIING DS ATIHAR [ fiepusing 30.

[0035]When the cove Is coupled to the housing 30 in the closed position as shown in Figure 2,

latch 260 of '0giﬂpammaﬁizgﬁaqfe@%(e%iﬁom%ﬁ%ﬁ%&%%@@%&rﬁg\gtrﬁzigzﬁg 13GKL80 such

that engagement surface 264 of latch 260 is adapted to engage stop me receptacle 220

and thereby preyenj (Qiuan Al aver-3adfird (iist 9ensralbocorsyerrlockuiss Mteianahgul central

axis 34 with respect to housing 30 as viewed in"Figure 3. Latch 260 of locking member 240 of cover

Iock_ _182 thefeWthﬁK@'_&Eﬁzé?@i%ﬂ_ﬁ'tﬁé%f%ﬂ‘ﬁ@iﬁéﬁ%h%ME&Q%BQ‘M% 'Tk%é?éﬁ%ﬁ@p@!ﬂ%g‘e closed
position to an open position wherein cover 32 may be removed from housing 30. The intergagement of

Lhe cover lock gdtbmvishrtaecrasadoakt 1B0eksotaicomen SaonHie CHsraRe fikarMtivespect to the
ousing 30.

the bottom surface 72 and the engagement surface 76 of the overhang 74, but is instead
located beneath the second end 100 of the longitudinal slot 82 in the passageway 106.
The user can release the locking member 240 when the cover 32 is in the open position,
such that the arm 246 will bias the latch 260 into the receiver 184.

[0037] When the cover 32 is in the open position with respect to the housing 30,
the cover 32 can be removed from the housing 30 by moving the cover 32 away from the
housing 30 in a linear longitudinal direction along the axis 34 such that the mounting lugs
134 pass through the longitudinal slots 82 of the mounting mechanisms 60 along the
passageways 106, and the latch 260 passes through the open top of receiver 184.
However, when the cover 32 is in the open position, although the overhang 74 of each
mounting mechanism 60 does not prevent longitudinal movement of the cover 32, the

resilient seal member 32 grips the cover 32 in engagement with the side wall 36 of the
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[0036]When it is desired to remove the cover 32 from the housing 30, a user will engage the tip 252 of
the locking member 240 and move the latch 260 from the retracted position to the extended position
wherein the latch 260 is located outside of the receptacle 220, such that latch 260 is not engagable
with stop member 224. The gripping members 172 of the side wall 170 may then be gripped with the
fingertips of a user. The cover 32 is rotated about the central axis 34 in the first generally
counter-clockwise direction. As the cover 32 rotates in the first rotational direction with respect to the
housing 30, the mounting lugs 134 slide from the second end 104 toward the first end 102 of the radial
slot 70, generally parallel to the bottom surface 72 and transversely with respect to the central axis 34,
until the mounting lugs 134 and cover 32 are located in the open position. When the cover 32 is in the
open position, BB aGthesserd wrahss b aceridase soadinsieedatonrgdeot yet slid along
the ramp 90, and is no longer located between the bottom surface 72 and the e_n%agement surface 76

of the overhan®Y9%FOBIs 1 HLE L I9¥aHhg FRYRE Athalasiessa et donabusinakAdn gftodtial siot 82 in the

passageway 106. The user can release the locking member 240 when the cover 32 is in the open
bosition, such FRFEAL°ARS B b1o0h e A D SOTFE PEkal 8 Y3 R B cover 32

is in the open positiqn with ect to the housjng. 30, the cover 32 cay be remoyed from the housing
30 by moving E?g ecrégvaérltéﬁ (Eﬁv?la%;l} ron tHe ao%uélﬁgl% i Pn}é' o ?%d‘fﬁé\ tg‘l]?g[&%ﬁtigf’oﬁggfﬁe axis 34
such that the mountin cI}%ﬂ]IS 1%4rpt%ssn:hrou 9 the Ionﬁ@te%d‘jvnﬁlll t%Iots. 8&405(}}16 nlountin mechanisms

a

60 along the plellssesréas Waysyl‘g ? d the & h%gdn [?éjsses tflmroughr%le ope'ralwtecglp OFveCelEr 184.

:‘;‘é"ﬁ;’ﬁ{s’r‘;"%e Ogé?ﬁg{t%r@&ﬁ% {ﬂet%?ﬁé?ﬁg @Péé%?&iﬁgﬁ‘% %‘et?e%lor}’lg g 74 Qheagmunting
prevent lorgittidiRal movement of the cover 32, the resilient seal member 32
grips the COV%%%@&E?&&W%@ %%\J'a‘ﬁééﬁ,%‘ﬁ@ 46 Qbaps2 away from the housing 30 along
the axis 34,
[0038] When the user is not able to easily overcome the retention force provided
by the seal member 32 to remove the cover 32 along the passageway 106 without the use
of any tool, the user can continue to rotate the cover 32 with respect to the housing 30 in
the first rotational direction from the open position. Such further rotation of the cover 32
with respect to the housing 30 rotates the mounting lugs 134 into engagement with the
concavely curved portion of the ramps 90 at the first end 92. Further rotation of the cover
32 with respect to the housing 30 in the first rotational direction slides each mounting lug
134 along the surface of the ramp 90 toward the second end 94 of the ramp 90. As the
mounting lugs 134 slide along the inclined ramps 90, the cover 32 simultaneously rotates
in the first direction about the central axis 34 and als.o conjointly moves outwardly away
from the housing 30 in a generally linear direction along the central axis 34 while
overcoming the retention force provided by the seal member 32 due to the mechanical

advantage provided by the inclined ramps 90. Latch 260 rotates along the recessed wall

212 of base lbck 180. Continued rotation of the cover 32 in the first rotational direction
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housing 30 such that the seal member 132 provides a retention force that must be overcome in order
to move the cover 32 along the central longitudinal axis 34 with respect to the housing 30. Due to the
relatively short height of the side wall 170 of the cover 32, it is difficult to obtain a sufficient grip on the
cover 32 with the fingertips of the user, especially when the housing 30 is mounted with the rim 44
adjacent a mounting panel, to overcome the gripping force provided by the seal member 132 without
the use of any tools, such as a screw driver, to pry the cover 32 away from the housing 30 along the
axis 34. [0038]When the user is not able to easily overcome the retention force provided by the seal
member 32 to remove the cover 32 along the passageway 106 without the use of any tool, the user
can continue to rotate the cover 32 with respect to the housing 30 in the first rotational direction from

the open positisith SiercHiPHS hotsis BroiesshermepTing fugpids i the 1slerhy @ovstates the

mounting lugs 134 into_ engagement with the concavely curved portion of the ramps 90 at the first end
92. Further rotBRSIPDPHReIaTRY A0ahis fecqndceng ?ﬁé‘%ﬁhﬁiﬁ@f&ﬁ i hcontet sutiassAl fitketion slides
each mounting lug, 134 along the surfaceF%];éthe ramp 90 toward the second end 94 of the ramp 90. As

the mounting 18% houripg, HSupR R dhasnse 98, iHereovet Bonsihriatisegdly rotates in the
first direction he central axis 34.and glso conjojntly moves outwardly away from the housing 30
ina generallyﬁ‘%%‘l"laér directio §|8ﬂ‘ée¥r?§ E'éef"(ialéq %%Bqﬁé%)ﬁ/l?%}}?\%%wﬁ@ %r%/%"FéingdW% e provided
by the seal member 32 due to.the me ical advantage provided by the inclined ramps 9Q. Latch 260
rotates along tﬁé%%%ﬁlsesgg ‘{,Ivlgﬁgjfgsof%g@‘éwgﬁ?f ?ellgno%%leulga 10 %)iri%]ﬁpg%g}&%%{rﬂgﬂ?}%ﬁe first

rotational direqlion, wjth teshegt dfie IRuSHG A OfARS e MOLAING NGBS 34In e convexty

. 1 .
curved portion of the ramp € secona en an ereatter to the outer surface of ﬂ1e rm 44

gf the housinggaQ, sush AL 1e,SORing ;ﬁJﬁ%’tﬁ&ﬁq%f%fpe%etﬁ&‘a?&gﬁoalo%g‘%ﬁgHi?%f%ver 32 may

e coupled to the housing 30 in a reverse manner by
press the cover 32 into engagement with the housing 30. Alternatively, the mounting
lugs 134 may initially be moved in a longitudinal direction generally parallel to the
central axis 34 along the passageways 106 through the second end 100 of the longitudinal
slots 82 until the mounting lugs 134 engage the bottom surfaces 72, whereupon the cover
32 is in the open position with respect to the housing 30. The seal member 132 also
inhibits coupling of the cover 32 to the housing 30, but the inhibiting force provided by
the seal member 132 can be relatively easily overcome by the user pressing on the cover
32 along the axis 34.
[0040] When the cover 32 is in the open position with respect to the housing 30,
as shown in Figure 9, latch 260 is located within receiver 184 in the retracted position. A
user can grip the side wall 170 with fingertips and rotate the cover 32 in the second
rotational direction about axis 34 with respect to housing 30 to rotate the mounting lugs
134 in the second end 104 of the radial slot 70 between the bottom surface 72 and the

engagement surface 76 of the overhang 74 to place the cover 32 in the closed position.

When cover 32 is rotated about axis 34 with respect to housing 30 from the open position
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sliding the mounting lugs 134 downwardly along the inclined ramps 90 by rotation of the cover 32 in a
second clock-wise rotational direction about the central axis 34 as viewed in Figure 3, while also
applying a longitudinal force to the cover 32 along the axis 34 to press the cover 32 into engagement
with the housing 30. Alternatively, the mounting lugs 134 may initially be moved in a longitudinal
direction generally parallel to the central axis 34 along the passageways 106 through the second end
100 of the longitudinal slots 82 until the mounting lugs 134 engage the bottom surfaces 72, whereupon
the cover 32 is in the open position with respect to the housing 30. The seal member 132 also inhibits
coupling of the cover 32 to the housing 30, but the inhibiting force provided by the seal member 132
can be relatively easily overcome by the user pressing on the cover 32 along the axis 34. 10040]When

the cover 32 it e e Rigwsi oAt fisspastdoesidonusitysuated P bmamyry fieues khch 260 is
located within receiver 184 in_the retracted position. A user can grip the side wall 170 with fingertips
and rotate the QSVBPEIPRTL L oI edioridehlertrms siBetingds P oiiR PEsstin 1HdEMy 30 to

rotate the mounting lygs 134 in the second end 104 of the radial slot 70 between the bottom surface
72 and the ené'a@f?ﬁ%}? e rar D Suam Y PR IR HR LR BPHHR th et bosition.

When cover 32 is rotate% about axis 34 with respect to housipg 30 from the qQpen position as shown in
Figure & towart S LU HOEh 8 e B BT PR GO G GRS 267 of
latch 260 slidaglgseeéu]%ggggdnclined ramp 200 of receiver 184 such that latch 260 is forced radially
outwardly towards axtefided position as cover 32 is rotated with respect to the housing 30 about

axis 34 from thggien positigy IRWAIS e, 610530 froaition 10044IAS. SR Efae las over 32

continues to be rotated with respect to sing 30 about axis r e open position'toward the

closed position, Jatghy 3§ PLENMSMBEL S50 W@&iﬁ@g?@@aﬁ_jﬁ’ tﬁQ%lB!ﬁJ&f U85 B YEDGF rotation

of cover 32 with respect to housing 30 about central axis 34 will place cover 32 in the closed position

with respect tofiqusingcAthas sl IRG R 382 Wheteindaich 260 allockingmeuRey 340 is located

within receptacle 220 such that latch 260 is in the retracted position. Latch 260 is thereby adapted to
engage stop memhes22dohbrsrRiagiendROcaPIeNeR bItalIgN Rt cover B2iRRQULIaXia Bdsiith respect

to housing 30 from the closed position toward the open position. Cover 32 is thereby locked to housing

30 in the closegliposiiaRat to housing 30 as shown in Figure 12, wherein latch 260 of locking member
240 is located within receptacle 220 such that latch 260 is in the retracted position. Latch
260 is thereby adapted to engage stop member 224 of receptacle 220 to prevent rotation
of cover 32 about axis 34 with respect to housing 30 from the closed position toward the
open position.‘ Cover 32 is thereby locked to housing 30 in the closed position.
[0042] The cover 32 can be attached to and removed from the housing 30 by hand
only, and without the use of any tools, due to the mechanical advantage provided by the
inclined ramps 90 in overcoming the retention force provided by the seal member. The
cover 32 can also be locked to housing 30 in a closed position and can be selectively
released from the locked condition by hand only, with manual movement of the locking
member 240 and latch 260 from the retracted position toward the extended position.

[0043] Various features of the invention have been particularly shown and

described in connection with the illustrated embodiment of the invention, however, it
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[0042]The cover 32 can be attached to and removed from the housing 30 by hand only, and without
the use of any tools, due to the mechanical advantage provided by the inclined ramps 90 in
overcoming the retention force provided by the seal member. The cover 32 can also be locked to
housing 30 in a closed position and can be selectively released from the locked condition by hand
only, with manual movement of the locking member 240 and latch 260 from the retracted position
toward the extended position. [0043]Various features of the invention have been particularly shown
and described in connection with the illustrated embodiment of the invention, however, it must be
understood that these particular arrangements merely illustrate, and that the invention is to be given its

fullest interpretation within the terms of the appended claims.
must be understood that these particular arrangements merely illustrate, and that the

invention is to be given its fullest interpretation within the terms of the appended claims.
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CLAIMS 1. A cover retention mechanism for selectively locking a cover to a base having a central
axis, said cover retention mechanism comprising: a base lock having a receptacle formed in an
outer surface of a rim of the base and a receiver formed in the outer surface of the rim, said receptacle
including a stop member, and a cover lock coupled to the cover and having a resiliently flexible
locking member, said locking member having a first end and a second end, said first end of said
locking mergbg(1ivesng manually movable with respect to said second end of said locking member, said
first end of said locking member including a latch adapted to be located in said receptacle of said base
lock when said cover is coupled to said base and said cover is located in a closed position with respect

to said base, said cover being faktemiovahie frammsais hasaibylnovkmeatoleatd sowes with respect
to said base along said cintr.al axis when said cover is in the closed position, said cover being

selectively HOVRBR B LA &S BT FBITTH B EA B S8R RHE8in said cover can be removed
from said base by favemerhalsad eaeprwitrsaspach hsaidibaseadaita saidorentrshaxis by rotating

said cover with respect tq said hase about said central axis, said receiver adapted to receive said latch
ot bt e ARSI SaTPEO IS RSk SR ABR B P P B SoR of oo

locking memiatbsr]/eedted in said receptacle said latch is adapted to engage said stop member of said
base lock to prevent rota jon of said Fover with respect to said base abqut said central axis from the
closed position to %%Oﬁﬁﬁﬂ%%“s%iﬁ and ﬁgP’é’BﬂrE%WYé?@k%Sﬁ be&ﬁﬁ(aﬁmﬁ%agﬁi%%d from said
receptacle eisaigibasi lockiwherauparhsaidcovesead bedataiashwihdeapefiivesdidfbase about said
oA LS RS E S ol RS TATATER Toen s
Iatph of saic_:lazm@ iﬁ@kﬂaeiamﬁpﬁfsmﬁsdﬁmugbm@ ﬂpﬂiﬁﬂg@i{tﬁﬂiﬁ@utﬁtmm@&dﬁs@i@l rim yvhen
said cover iy eroved fiom Sald PRSe, Y MRYG R SUSh YA SSRSS I 73R g said

said cover is located in a closed position with respect to said base, said cover being not

removable from said base by movement of said cover with respect to said base along

said central axis when said cover is in the closed position, said cover being selectively

movable from the closed position to an open position wherein said cover can be

removed from said base by movement of said cover with respect to said base along said

central axis by rotating said cover with respect to said base about said central axis, said

receiver adapted to receive said latch of said cover lock when said cover is in said open

position;

whereby when said latch of said locking member is located in said receptacle

said latch is adapted to engage said stop member of said base lock to prevent rotation of

said cover with respect to said base about said central axis from the closed position to

the open position, and whereby said latch can be manually removed from said

receptacle of said base lock whereupon said cover can be rotated with respect to said

base about said central axis from the closed position to the open position.

2. The cover retention mechanism of claim 1, said receiver including a
chamber having an opening in said outer surface of said rim, said latch of said cover
lock adapted to pass through said opening in said outer surface of said rim when said
cover is removed from said base by moving said cover with respect to said base along

said central axis.
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3. The cover retention mechanism of claim 1 wherein said receiver of said base lock includes an
inclined ramp extending from a radially inwardly located first end to a radially outwardly located second
end, said latch of said cover lock adapted to engage said ramp and to slide along said ramp toward
said second end of said ramp when said cover is rotated about said central axis from said open
position toward said closed position. 4. The cover retention mechanism of claim 3 wherein said

stop member of sad recepracleyirGiideson distabiininctiadiadianaptsriciseeesd &l ofigaid ramp of
said receiver. 5. The cover retention mechanism of claim 3 wherein said inclinge | ramp includes an
¥

outwardly |Gt BoREMIEH ARG T SHRRRIRF SRR Top ardadially Bvard kAot e iRt nechanism
of claim 3 wbergigisijcoigGaiviy loclietescaonin e Wailll andreosisiedvaN.csaidinaapi@toextending
between said first end of said ramp and said side wall, said jnner wall including a radially outwardly
(oeated bottiIRHGH G RAVATILNY THUEAR o ae S Lo SHE WA el g Fetal end located
adjacent anwaidies£dge et ikediasa.about Saiihe meMerxieteotiominepbapisiioh ehaiardswiderein said
receptacle i(g]clu es a bottom wall and a side wall, said bottom wall extending between said stop

member ant ¥ RIGE WA, said side wall extending between said bottom wall and an outer surface of
the base. 8. The cover retention mechanism of claim 1 wherein said receptacle includes an

opening formed in an inngr edge of said.base and an opening formed.in an outer edge of said base.
9. The cover reten‘l‘?on m éﬁa‘fﬁg?ﬁ SELERR P g?éﬁﬂlggiﬁ?%qg&é gﬁgﬁqﬂql%ﬁiﬁt@%ﬁﬁ%ﬁriﬂ%udes an

inclined surfacerastppield iachingagedsaid rpdetedsdiaientoxiy dsciridtad abeaitisaidcentead axis with
respect to said base toward said closed position, said first end of said locking member being moved

radially outWardly away

5. The cover retention mechanism of claim 3 wherein said inclined ramp

includes an outwardly located bottom end and an inwardly located top end.

6. The cover retention mechanism of claim 3 wherein said receiver includes
an inner wall and a side wall, said inner wall extending between said first end of said
ramp and said side wall, said inner wall including a radially outwardly located bottom
end and a radially inwardly located top end, said side wall including a distal end located

adjacent an outer edge of the base.

7. The cover retention mechanism of claim 1 wherein said receptacle
includes a bottom wall and a side wall, said bottom wall extending between said stop
member and said side wall, said side wall extending between said bottom wall and an

outer surface of the base.

8. The cover retention mechanism of claim 1 wherein said receptacle
includes an opening formed in an inner edge of said base and an opening formed in an

outer edge of said base.

0. The cover retention mechanism of claim 1 wherein said latch of said
locking member includes an inclined surface adapted to engage said receiver as said
cover is rotated about said central axis with respect to said base toward said closed

position, said first end of said locking member being moved radially outwardly away
21-



-21- from said central axis as said inclined surface of said latch slides along said receiver as said
cover is rotated with respect to said housing. 10. The cover retention mechanism of claim 1
wherein said latch of said locking member includes an engagement surface adapted to engage said
stop member of said receptacle when said latch is located in said receptacle and thereby prevent
rotation of said cover about said central axis with respect to said base from the closed position to the

open positigibm saidlcknlriEa&QVE dEtenTivnAeaRABISH K ¢latah L1wbe ebh S siedlesddrgmember
includes an elongate arm. 12. The cover retention mechanism of claim 1 wherein said first end of

said locking HERIBEF ihERRieS WIER AP AOS S RH§R&vity and said tip adapted to facilitate manual

movement of said first end of said locking member from a retracted position to an extended position,

said latch being located in said receptacle when said first end of said locking m mger.i in said
retracted position Jd salAE BeHIGEUEU RN <2 e LTS W LA RS B of said
locking memnaRing incsshdraxt@ndischpesitigament sddadehrigovarnsaiesii@smechpnismpdchaim 1
wherein said %ase comprises a hOLiSin havin 30 end wall and a sige wall, and a rim attached to said
side wal|. Sad receptacle when said latch' is located in said receptacle and thereby prevent rotation

of said cover about said central axis with respect to said base from the closed position to

the open position.

11. The cover retention mechanism of claim 1 wherein said locking member

includes an elongate arm.

12. The cover retention mechanism of claim 1 wherein said first end of said
locking member includes a cavity and a tip, said cavity and said tip adapted to facilitate
manual movement of said first end of said locking member from a retracted position to
an extended position, said latch being located in said receptacle when said first end of
said locking member is in said retracted position and said latch being removed from said

receptacle when said first end of said locking member is in said extended position.

13. The cover retention mechanism of claim 1 wherein said base comprises a

housing having an end wall and a side wall, and a rim attached to said side wall.
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