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(57} "~ ABSTRACT

A plug assembly for closing preformed apertures in
panels, or for closing holes resulting from removal of
so-called knock-outs, and the like; and which includes
a hole-closing shallow cup-like or dished formation
with outward peripheral flange means and a spring
disk fixed to the bottom of the cup-like formation by
riveting, welding or the like and extending slightly out-
wardly beyond the cup-like formation for disposition
in spaced relation to the flange means; and the spring
disk being slit radially inwardly or provided with a cut-
out portion with the adjacent portion being deflected
downwardly to provide a leading ramp or cam surface
so that insertion of the leading edge of the ramp

‘through the panel aperture and wedging placement

thereof under the blind face of the panel with sub-
sequent rotation of the plug assembly in the direction
of the leading edge of the ramp will effect progressive
downward flexing of the trailing peripheral portions of
the spring disk to inderlie the blind face of the panel
with the flange means engaging the accessible face of
the panel and with the cup-like formation plugging the
aperture in the panel. .

8 Claims, 4 Drawing Figures
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1

HOLE PLUG

The present invention is concerned with a plug as-
sembly for closing apertures in panels and the like by
canted partial insertion of a portion of the plug as-
sembly into the aperture to engage the blind face of the
panel and then rotation of the plug assembly to effect
engagement of portions thereof with opposite faces of
the panel and closing of the panel aperture by a cup-
like formation within the aperture disposed between
the panel face engaging portions.

Plugs for closing panel apertures or conduit ends
have been provided with various types of assembly
manipulations. In some instances, spaced interengagea-
ble lugs or cam surfaces have been provided around the
panel or conduit aperture and on the plug so that rota-
tion of the plug from an initial position will effect inter-
locking engagement between these lugs or cam sur-
faces for locating the plug in closing position. In some
arrangements of this type, a lateral spring arm is pro-
vided for engaging the blind side of the panel lugs or
cam surfaces, In other instances lateral spring arms car-
ried by the closing plug may be engaged with the blind
panel face by canting the assembly and overshifting the
same along a diameter of the panel aperture until the
opposite end of the spring arm drops through the aper-
ture and then the assembly is shifting oppositely along
the diameter so that both ends of the spring arms en-
gage the blind face of the panel with the plug portion
closing the panel aperture and held therein by the face
engaging ends of the spring arms.

An object of the present invention is to provide a
plug assembly for closing such panel aperture and the
like' by canted partial insertion thereof into the aper-
ture and subsequent rotation thereof in a predeter-
mined direction to locate the assembly in aperture clos-
ing position.

With the above in mind, another object of the inven-
tion is to provide a plug assembly with a body to engage
the -exposed panel face around the aperture
therethrough and a spring disk with a leading ramp for-
mation deflected away from the body for insertion
through the panel aperture and beneath the blind face
thereof causing relocation of the spring disk to engage
the blind face of the panel around the aperture upon
rotation of the plug assembly in the leading direction of
the ramp formation.

A further object of the invention is to provide a plug
assembly of the above type which cannot be removed
from its seated closing position without mutilation
thereof.

The above and other objects of the invention will in
part be obvious and will be hereinafter pointed out in
the detail description’ of the drawing in which the
figures are as follows:

FIG. 1 is an exploded perspective of the plug as-
sembly parts and a fragment of an apertured panel;

FIG. 2 is a side view of the assembled plug with the
left quarter in section;

FIG. 3 is a full sectional view of the plug assembly
turned 180° from the position of FIG. 2 with the lip or
ramp in initial position relative the panel also shown in
section; and

FIG. 4 is a side view of the plug assembly with the left
quarter in section after 180° rotation in the direction of
the lip or ramp from the position of FIG. 3 to show the
fully closed and locked position relative to the panel,
also in section.
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In FIG. 1 the parts of the plug are shown prior to as-
sembly for association with a panel 10 also shown as a
fragment with a panel aperture 12 therethrough. The
plug assembly includes an outer disk or body member
14 with a central drawn dished or cup-like formation
16 encircled by a horizontal flange portion 18. The
outer edge of the flange portion 18 is provided with up-
standing peripherally spaced tabs 20, 20a to serve as
finger gripping elements to rotate the assembly as will
be pointed out hereinafter. The dished portion 16 is
provided. with. a central aperture 22 to receive
therethrough a rivet 24 or the like for securing a spring
disk 26 to the body member and the spring disk 26 is
centrally apertured as at 28 for this purpose. However,
it is to be understood that the parts may be secured
together as a unit in any suitable manner as by welding
or other fastening techniques. The spring disk is pro-
vided with an inclined lip or ramp 30 presenting an
inclined camming or ramp surface 30a. This lip or ramp
may be provided by radially. slitting the disk or by
cutting away some portion thereof as by the spiral cut-
out 32, as shown, to form the pointed end 305 of the lip
which is then deflected downwardly away from the
plane of the disk and the body member.

The parts described above are secured together by
the rivet connection 24 as a unit, that is, without rela-
tive rotation between the body member 14 and the disk
26. The plug assembly can be made in various sizes but
in most installations, as in the automotive industry, a
particular type of installation, as in automobile bodies,
will dictate a great many plugs for particular sizes of
panel apertures and the like. Thus, for any particular
diameter size of panel aperture and panel thickness, the
depth of the dished portion 16, that is, the extent of the
peripheral wall 16z will be equal to or slightly less than
the panel thickness and the diameter of the dished por-
tion 16 will be selected to nicely fit within the panel
aperture 12 so that the underface of the body flange
portion 18 will engage the adjacent surface of the panel
10. The underface of the body flange portion may have
a sealant coating if desired. The diameter of the disk 26
is slightly larger than the diameter of the panel aperture
12 to underlie the blind face of the panel therearound
but is selected so that the radial length of the lip or
ramp 30 is such as to allow canted insertion thereof
under the blind side of the panel to initiate re-location
of the entire spring disk on the blind side of the panel as
will be pointed out below.

For assembly of the plug to a panel for closing an
aperture therethrough, reference is made to FIGS. 3
and 4. For convenience in illustrating, the panel 10 is
shown at an inclination in FIG. 3 and initial placement
of the plug assembly will be canted relative thereto with
the end 30b of the lip or ramp 30 disposed slightly
beneath the blind face 10a of the panel and with the
diametrically remote edge of the disk approximating

- the edge of the aperture and the dished portion about

60

65

the lip overlying the exposed face of the panel as shown
in FIG. 3. The lugs 20, 20a are then finger or tool en-
gaged to rotate the unit assembly in the leading
direction of the lip or ramp 30, that is, in the direction
in which the edge 30b points. According to the illustra-
tion, the plug assembly will be rotated in a counter-
clockwise direction, but by reversing the orientation of
the ramp 30 relative to the disk 26, rotation of the plug
assembly in a clockwise direction would follow. As the
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plug assembly is rotated and with pressure applied
toward the ramp or-lip 30 -and later in the direction of
the disappearing edge of the disk, the flexibility of the
spring disk outwardly of the rivet connection 24 comes
into operation. The inclined ramp surfaces 30a wedges
or cams beneath the blind surface 10a of the panel
around the aperture and causes progressive flexing of
the trailing peripheral edge portions of the spring disk
to become positioned on the blind side of the panel, as
shown in FIG. 4, when the peripheral portion of the
disk at the slit or cut-out 32 will underlie the blind face
of the panel. Where the depth of the dished portion 16
is slightly less than the thickness of the panel, as in FIG.
4, the re-located spring disk will be slightly flexed, as il-
lustrated, to resiliently engage the blind face 10a of the
panel around the aperture therethrough. This will tend
to maintain a closing seal as well as prevent rattling of
the plug in the panel aperture. As will be appreciated,
removal of the :plug assembly from aperture closing
position is impossible except with some form of mutila-
tion thereof.. .

I claim:

1. A plug assembly for closing panel apertures and
the like, and comprising a body member presenting a
generally horizontally disposed peripheral flange. por-
tion dimensioned to overlie an exposed panel face
around the aperture, and a spring disk secured to the
underside of the body member and dimensioned to un-
derlie the blind face of the panel around the aperture
and spaced from the body member by a distance ap-
proximately the thickness of the panel; and said spring
disk having a portion of the peripheral edge continuity
thereof interrupted with a portion proximate to the in-
terruption deflected away from the body member to
provide - a.leading inclined ramp surface insertable
through the panel aperture to engage beneath the blind
face of the panel such that rotation of the plug as-
sembly in the leading direction of the ramp surface will
effect progressive flexing of the trailing peripheral edge
portions of the spring disk away from the body member
with ultimate positioning 'and engagement thereof
against the blind face of the panel around the aperture
to hold the body flange portion in engagement with the
exposed panel face around the aperture wherein the
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body member includes a dished central portion within
the flange portion to snugly fit within the panel aper-
ture when closed by the plug assembly, the spring disk
being secured to the underside of the dished portion in

_order to space the spring disc axially from the horizon-

tal flange portion for snugly receiving the edge of the

panel aperture.
2. A plug assembly as claimed in claim 1, wherein the

peripheral edge portion of the spring disk projects radi-
ally slightly beyond the peripheral edge of the dished
central portion and has a diameter greater than the
diameter of the panel aperture, to provide with the
body flange portion a laterally open peripheral recess
receiving the edge of the panel around the aperture
when closed by the plug assembly.

3. A plug assembly as claimed in claim 2, wherein the
body flange portion is provided with upstanding spaced
lugs at the periphery thereof to serve as finger grip
members for rotating the plug assembly to aperture

closing position. .
4. Ag glug assembly as claimed in claim 1, wherein the

peripheral edge portion of the spring disk is interrupted
by an inwardly extending cut-out with an adjacent por-
tion of the disk reflected out of the plane thereof to
provide the ramp surface with a leading edge for initial
placement beneath the blind face of the panel in posi-
tion for rotation.

5. A plug assembly as claimed in claim 4, wherein the
cut-out portion is along a spiral edge presenting a lead-
ing pointed end.

6. A plug assembly as claimed in claim 5, wherein the
dished portion is of a depth less than the panel
thickness for maintaining the peripheral edge portion
of the spring disk in stressed resilient engagement with
the blind face of the panel around the aperture when
the plug assembly is in aperture closing position.

7. A plug assembly as claimed in claim 6, wherein the
outer edge of the dished portion fits snugly with the.
panel aperture when the plug assembly is in aperture
closing position.

8. A plug assembly as claimed in claim 7, wherein the
body flange portion is provided with peripherally
spaced upstanding lug means for rotating the plug as-
sembly to aperture closing position.
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