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(57) An obturator for an aperture (8) produced 1n a metal sheet (9) has a central dome (1), a peripheral lip (3) and an
annular part (3) extending between the dome (1) and the lip (2), the annular part (3) having a shoulder (4). The dome
(1) 1s adapted to deform between a starting position and a locking position of the obturator in which the dome (1) 1s
turned 1nside out 1n relation to the said starting position, and the annular part 1s adapted to expand between said starting
position and said locking position and to be kept expanded by said dome (1) turned 1nside out in the locking position,
the lip (2) being adapted to come 1into abutment against a face (9a) of the aperture (8) and the shoulder (4) being adapted
to be 1n abutment against an opposite face (9b) of the aperture (8) in the locking position.
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TITLE OF THE INVENTION

An obturator for an aperture produced in a metal sheet

TEXT OF THE ABSTRACT

An obturator for an aperture (8) produced in a metal -

sheet (9) has a central dome (1), a peripheral lip (3)

and an annular part (3) extending between the dome (1)

and the lip (2), the annular part (3) having a shoulder (4).

The dome (1) is adapted to deform between a starting
position and a locking position of the obturator 1in
which the dome (1) is turned inside out in relation to
the said starting position, and the annular part is
adapted to expand between said starting position and
sald locking position and to be kept expanded by said
dome (1) turned inside out in the locking position, the
lip (2) being adapted to come into abutment agalinst a
face (9%a) of the aperture (8) and the shoulder (4)
being adapted to be in abutment against an opposite

face (9b) of the aperture (8) in the locking position.

(Figure 3)
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The present invention relates to an obturator for an
aperture produced in a metal sheet, and in particular

in a motor vehicle bodyshell.

Such obturators are used toO tightly close apertures
generally produced in steel structures, such as those

frequently encountered in motor vehicle construction.

These obturators are made from moulded ©plastics
material and have a peripheral rim adapted to come 1nto

tight abutment against the periphery of the aperture to

be obturated. They are fixed thanks to locking 1lugs

which deform in the aperture upon the 1ntroduction of
the obturator and which again assume, by elastic return
movement, a spaced position 1n which these locking lugs

p—

extend beyond the contour of the aperture. Thus, the

obturator 1s kept fixed 1n the aperture thanks to the

peripheral rim and to the locking lugs situated on

F

either side of the metal sheet in which the aperture is

produced.

The object of the present 1nvention 1s to propose an

obturator having a simplified and reliable assembly 1in

apertures produced in metal sheets.

For this purpose, the obturator specified by the

inventlion comprises a central dome, a peripheral 1lip
and an annular part extending between said dome and the

lip, said annular part comprising a shoulder, and said

dome being adapted to deform between a starting
position and a position of locking of the obturator, 1in
which the dome 1is turned inside out 1n relation to the

sald starting position, said annular part being adapted
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to expand between said starting position and saild
locking position and to be kept expanded by sald dome

turned inside out in the said locking position, the 1lip

being adapted to come into abutment against a face of

the aperture and the shoulder being adapted to be 1n

abutment against an opposite face of the aperture 1in

the said locking position.

Thus, the turning inside out of the dome enables the

annular part to be placed under tension against the

pr—

contour of the aperture and the shoulder to be kept

beneath the periphery of the aperture. In contrast to
known obturators 1n which the attachment 1s achieved by

a deformation followed by an elastic return movement o:

1

the locking 1lugs, the 1locking of the obturator 1in

accordance with the invention 1s rellably achieved by

ﬁ
—

the expansion of the annular part which bears the

shoulder.

Moreover, the turning 1inside out of the dome 1n the
aperture of the metal structure enables a sound
resonance to be caused, which i1informs the operator in a

g

simple manner of the achievement of the correct locking

of the obturator i1n the aperture.

Accordling to a preferred characteristic of the present

invention, the annular part and the dome form a groove

in the starting position.

The presence of the groove enables the obturator to be
introduced 1into the aperture without any effort, the
groove being able to easily absorb the relative tilting

of the annular part and the dome upon the insertion of
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the obturator.

The tilting of the annular part also enables the

stability of the locking position to be reinforced. In

fact, the tension exerted by the dome turned inside out
on the annular part counteracts the tilting in the
opposite direction of the annular part towards 1ts
inclined starting position, which would allow the

obturator to come out of the aperture again.

So as to remove any risk of deformation to the

shoulder, it 1s preferably delimited externally by a
contour which 1s substantially 1dentical, 1n the said

starting position, to the contour of the aperture.

&

According to an advantageous characteristic of the

0

the

invention, which facilitates the positioning o:

obturator and 1ts placement 1n the aperture, the

Jr—

contour of the shoulder and the end of the 1lip are

coplanar when the obturator 1s 1n 1its starting

position.

o

According to another preferred characteristic of the

invention, the annular part 1s substantially transverse
to the peripheral 1lip so that the latter remains in
aputment against the periphery of the aperture upon the

[~

tilting of the annular part and tilts more or less as a

p—

function of the thickness of the structure in which the

aperture 1s made. Such an obturator may thus be

mounted tightly on metal sheets of different

w——

thicknesses and also absorb the local differences 1in
thickness around the aperture in the presence of burrs,

especlially when the apertures are made by punching on

the reverse of the metal sheet.

¢
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the

According to another preferred version O

invention, the shoulder is formed by a series of teeth

delimited by slots.

Several distinct bearing points are thus provided for

the locking of the obturator i1n the aperture.

The slots preferably extend over the annular part as

far as the dome so that this annular part 1s

sufficiently elastic to expand during the turning

inside out of the dome.

According to an advantageous characteristic of the
invention which enables the bearing points to pbe better

distributed, the teeth are reqgularly distributed over

the annular part.

According to another preferred characteristic of the

B—

P
p—

invention, the central portion of the dome has a

thicker part made of plastics material and a face domed
towards the outside of the dome 1n -the starting

position and towards the 1inside of the dome turned

inslide out 1n the locking position.

This arrangement facilitates the deformation of the

dome and contributes towards keeping the walls of the

R—

dome spaced with respect to tension 1in the locking

position sO0 as to reinforce the tensile force exerted

on the annular part.

This obturator 1s particularly well adapted for

obturating apertures which are circular in shape, as it
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is itself preferably cilrcular 1n shape.

According to another preferred characteristic of the

- N

invention, the obturator also has a plug fixed to the

central dome and adapted, 1in the locking position of

the obturator, to close off ahcavity formed by the dome

turned inside out and the annular part.

In thils manner, Sinmltaneously with the attachment of

Rt

the obturator by turning the dome 1nside out, the

closing of the cavity formed by the obturator in the
locked position inside the aperture of the metal sheet

18 achieved.

This plug allows the propagation of vibrations and of
the noise at the 1level of the aperture 1n the metal
sheet to be limited and thus Dbrings about a sound-

dampening function for the obturator.

Preferably, so as to reinforce this sound-dampening

function, the plug comprises a portion forming a cap

and a peripheral rim which 1s deformable and adapted to

come up against said peripheral 1lip 1in the locking

position of the obturator.

.

In an advantageous manner, the portion forming a cap

and the peripheral 1lip are substantially coplanar 1in
the locking position of the obturator, so that the plug

does not wvirtually form any excess thickness on the

obturator.

Other details and advantages of the i1invention will

pbecome more apparent in the following description.
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In the attached drawings, given by way of non-

restrictive examples:

- Figure 1 1is a front view of the obturator 1in
accordance with the invention;
= Figure 2 1is an underneath view of the obturator

according to the 1nvention;

t 1)

= Figure 3 1s a sectional view along line III-III o:
Figure 2 of the obturator 1n the starting

position, presented on an aperture to pbe

obturated;

R—

= Figure 4 1s a sectional view along line IV-IV of

Figure 2 of the obturator 1in the locked position
in an aperture;

*
—

= Figure 5 1is a view similar to Figure 3 of an

obturator 1n accordance with a second embodiment

of the i1nvention; and

r—

- Figure 6 1s a vliew simllar to Figure 4 of the

obturator in accordance with the second embodiment

of the i1nvention.

With reference firstly to Figure 1, -the obturator
according to the 1inventilion comprises a central dome 1

and a peripheral 1lip 2. As Dbetter i1llustrated on

Figures 3 and 4, an annular part 3 extends between the

dome 1 and the lip 2.

In this exemplified embodiment and as illustrated on

Figure 2, a shoulder 1s formed by a series of teeth 4
delimited by slots 5. These teeth 4 are distributed
regularly over a lower face 3a of the annular part 3.

As a non-restrictive example, the number of teeth 4 1is

equal to 16.
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The slots 5 extend over the annular part 3 as far as
the dome 1, and thus extend to a connection portion ©
between the annular part 3 and the dome 1 of the
obturator.

In this example, the slots 5 also extend to the lip 2.

p—

As better illustrated on the sectional views of Figures

3 and 4, the annular part 3 1s transverse to the
peripheral lip 2. This annular part 3 and the
peripheral lip 2 thus form around the dome 1 a bent-

pack skirt having a cross section 1n the shape of an

open V.

In this example thilis obturator has a circular shape so
that the lip 2 and the annular part 3 form concentric

crowns around the dome 1, which 1itself has a circular

contour.

The obturator 1s preferably made from deformable

plastics material, moulded 1in a single piece 1in a

position known as the starting position and illustrated

1n Figure 3.

In this starting position of the obturator, the contour

.

of the shoulder formed by the teeth 4 and the end 2a o:

R

the lip 2 are coplanar.

Furthermore, 1in thils starting position the teeth 4

extend along a contour substantially identical to the

1nternal contour of the aperture 8.

In this exemplified embodiment, the central portion 1la

N - M e = e st st Tk b o e et ] A I MMM AR AN MK AR 1L LA 4T N b LA s e i S S AT LS ST T INEICAAR - | AT U RN 0 I i A TR L T YOI L T 3 AW LN O MR L e AL rer g PO - A ] b ldber TR A RS AR LA RE S S 4R8I T et T A 1T T e e
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of the dome furthermore has a thicker part made of

plastics material and a face 10 domed towards the

gh—

outside of the dome 1 in the starting position of the

obturator.

The dome 1 1s surrounded by the annular part 3 1n 1ts
starting position and a groove /7 1s formed at the level
of the connecting portion 6 by the dome 1 and the
annular part 3. The annular part' 3 1s 1inclined 1in
relation to the wall 1b of the dome 1 so that the
groove 7 is flared, the annular part 3 having the Sshape

g

of a truncated cone narrowing towards the connecting

portion 6, whereas the wall 1b of the dome 1 1s

substantially cylindrical 1n shape.

When the obturator 1s positioned on an aperture B8
produced for example 1n a metal sheet 9, the lip 2 1s

adapted to come 1nto abutment agalnst the periphery of

R—

the aperture 8, preferably by its end Z2a.

The teeth 4 are housed exactly 1n the aperture 8 by

virtue of their external contour which 1s identical to

P

the contour of aperture 8, which allows the obturator

to be positioned easily 1n the aperture 8.

As the teeth 4 and the end Z2a of the lip 2 are 1in the

same plane, the positioning of the obturator in the

aperture 8 and the abutment of the 1lip 2 on the

periphery of the aperture 3 are achleved

simultaneously. The 1nsertion of the obturator can

thus not commence before the obturator 1is correctly

positioned, and vice versa, as soon as the obturator is

positioned, the 1insertion of the obturator, by the
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abutment and tilting of the lip as described above, can

pe begun.

The insertion of the obturator into the aperture 8 will
now be described, i.e. the passage from its starting
position 1llustration 1n Figure 3 to 1ts locking

position i1illustrated in Figure 4.

When the operator bears on the dome 1, at the level of

R

1ts central part la, the 1lip 2 tilts around 1ts end 2a

g

1n abutment against the periphery of the aperture 8 and

simultaneously the annular part 3 becomes upright

whilst being 1inserted 1n the aperture 8. In the

locking position, this annular part 3 has a

substantially cylindrical shape, with a common axis

with the central axis X of the aperture, which 1is

clrcular 1n this example.

The teeth 4 of the annular part are then butting

P

against a face 9b of the aperture 8, opposite a

L

face a

F

of the aperture on which the 1ip 2 comes to into

abutment.

r—

The presence of the teeth 4 on the annular part 3 allow

1t to be strengthened so that it does not deform during

the 1insertion of the obturator but tilts only in the
aperture 8. Moreover, the presence of the groove 7

formed by the dome 1 and the annular part 3 enables the

tilting of the annular part 3 to be absorbed to a

certain extent at the beginning of the insertion of the

obturator 1n the aperture 8.

The lip 2 then tilts more or less as a function of the

e AR i ¢ LI MR e Brr AT ot e L b N - e Ve st e b Ll 1S = ekl s oA O el YA AT LR TGS VRS, S SO SAINGAO ¢ l“mﬂmmm“m“-hw Ak o i a A M A HIR, €5 Ao KM Ml 3 AR i B vy B4 AT & e DAL WS, DA heeees
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thickness of the metal sheet in which the aperture 8 1s

produced, possibly increased by burrs present around

"the aperture 8.

The insertion force exerted on the dome 1 makes 1t turn

inside out so that its concave shape 1s 1nverted.

This turning inside out of the dome 1s facilitated 1n

—

this exemplified embodiment by the presence of slots 5

h—

extending into the connecting portion ©.

These slots 5 also allow the expansion of the annular

part 3 between the starting position and the locking

position of the obturator.

.

In the 1locking position, the connecting portion 6 of

the dome 1 and of the annular part 3 has a cross

section shaped as an S. This connecting portion 6 thus

forms a hinge around which the wall 1lb of the dome 1

pivots upon its being turned inside out.

In this locking position, the dome 1 exeris a tensile

force on the expanded annular part 3, at the level of

the connecting portion 6, and contributes towards

keeping the teeth 4 against the sailid opposite face 9b

-

of the aperture 8. Moreover, the 1lip 2 1s kept 1n

abutment against the face 9a of the aperture so as to

guarantee tightness.

The face 10 of the central portion la of the dome 1 1is
then domed towards the 1nterior of the dome 1 turned
inside out 1in this locking position, so that the force

exerted by this central portion la on the walls 1b of
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the dome and transmitted to the annular part 3 1s

lncreased.

A reliable attachment of the obturator in the aperture

8 is achieved, with the operator also being informed of

the obturation by the noise which the turning 1inside

f*

out of the dome 1in the metal structure bearing the

aperture can generate.

In a second embodiment 1llustrated in Figures 5 and o,

the obturator also comprises a plug 11 fixed to the

dome 1.

This plug 11 comprises a substantially plane cap-

forming portion 12 fixed by means of a central rod 15

g

onto the central portion la of the dome 1.

Reinforcing ribs 13 extend between the dome 1 and the

cap-forming portion 12 so as to strengthen the

ﬁ

attachment of the plug 11 onto the dome 1.

The cap-forming portion 12 comprises a deformable

peripheral rim 12a. In this example, the cap-forming

—

portion 12 has a periphery of reduced thickness which

thus forms a flexible peripheral rim 12a.

In this example, the plug 11 is circular 1in shape and
1s also moulded in a single pilece with the dome 1 in

the starting position 1llustrated in Figure 5.

As 1llustrated in Figure 6, 1n the locking position of

.

the obturator, the plug 11 closes the cavity 14 formed

by the dome turned i1nside out and the annular part 3.
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This closing 1is achieved simultaneously with the

F
e

locking of the obturator in the aperture 8 of the metal

sheet 9.

The peripheral rim 12a of the cap-forming portion 12 1s

slightly deformed between the cap-forming portion 12

and the peripheral lip 2 abutting against the face B9a

p

of the aperture.

This peripheral rim 12a thus forms a sealing lip which

enables the sound-proofing function of the obturator to -

4
t 1}

be reinforced. This seal may be obtained even 1

slight dimensional differences exist from one aperture

to another or from one obturator to another.

The cap-forming portion 12 and the peripheral 1lip 2

extend substantially in the same plane so as to better

limit any thicker part on the metal sheet 9.

Of course, numerous modifications can be made to the

exemplified empodiment described abhove wilithout

departing from the scope of the 1nvention.

Thus, the shoulders could be limited to two teeth
disposed symmetrically on the annular part or even be
formed by a single peripheral cCrown forming a
continuous shoulder adapted to be housed under the

periphery of the aperture.
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WHAT IS CLAIMED IS:

1. An obturator for an ap‘erture (8) produced 1in a

metal sheet (9),
characterised in that it has a central dome (1), a

peripheral lip (2) and an annular part (3)

extending between said dome (1) and said lip (2),
the said annular part (3) having a shoulder (4) ,
and said dome (1) being adapted to deform between
a starting position and a position of locking of
sald obturator, in which said dome (1) 1is turned
inside out in relation to <the said starting
position, said annular part (3) being adapted to

eXxpand between saild starting position and said

locking position and to be kept expanded py said

dome (1) turned 1inside out in said locking

position, the lip (2) being adapted to come into
abutment against a face (9a) of the aperture (8)
and the shoulder (4) being adapted to be in

abutment against an opposite face (9b) of said

aperture (8) 1n said locking position.

2 . An obturator according to Claim 1,
characterised in that the annular part (3) and

sald dome (1) form a groove (7) in said starting

position.
3. An obturator according to one of Claims 1 or 2,
characterised in that sald shoulder (4) 1S

delimited externally by a contour which is

substantially 1identical, 1n said starting




CA 02276519 1999-06-24

14

position, to the contour of the aperture (8).

4 . An obturator according to Claim 3,
characterised in that the said contour of the

shoulder (4) and the end (2a) of the lip (2) are
coplanar when the obturator is in said starting

position.

o. An obturator according to one of Claims 1 to 4,

characterised in that the said annular part (3) 1is

supstantially transverse to the peripheral lip (2)

6 . An obturator according to one of Claims 1 to 5,

characterised in that the said shoulder (4) 1is

formed by a series of teeth (4) delimited by slots
(5) .

7. An obturator according to Claim 6
characterised in that the said slots (5) extend

over the annular part (3) as far as the dome (1) .

8 . An obturator according to one of Claims € or 7,

characterised in that the salid teeth (4) are

distributed regularly over the annular part (3).

9. An obturator according to one of Claims 1 to 8,

characterised in that the central portion (la) of

R

the said dome (1) has a thicker part made of

plastics material and a face (10) domed towards

the outside of the dome (1) in the starting
position and towards the inside of the dome (1)

turned inside out in the locking position.

10 An obturator according to one of Claims 1 to 9,
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characterised in that it is circular in shape.
11. An obturator according to one of Claims 1 to 10,

characterised in that 1t also has a plug (11)

fixed to the central dome (1) and adapted, in said

locking position of the obturator, to close off a

cavity (14) formed by the dome (1) turned 1nside

out and the annular part (3).

12. An obturator according to Claim 11,

characterised in that the plug (11) comprises a

portion forming a cap (12) and a peripheral rim

(1Z2a) which is deformable and adapted to come up

against said peripheral 1lip (2) in the locking

position of the obturator.

13. An obturator according to Claim 12,

characterised in that the portion forming a cap

(12) and the peripheral lip (2) are substantially

coplanar in the locking position of the obturator.

R ANSTH S LR b €02 o I LA W I B M AL MR ALTR 20 | MM a a8+ TP 4 01 1 ade = o 10 e R LTS R T 4 o aeviue g

<



113




CA 02276519 1999-06-24

213

9a 3, 2 /////V///I"o 7 3 230

k\\\\\\\\

9/«
¢
ﬁrl L } Ilaﬁm

= Il o A U Shu L A )
o PARMEITAT £ 1hir aadAriIE AL ITIRENL MG PRI D] €L i (3 irsr

h
AL S L6 g
Fig. 3
___B 2 909
(‘m
\\Wi ' {l’\\\\\\
N ;/J
9b A g f
1b ‘,// /,lllllll . 9b

PATENT AGENTS

§ERAN i s 1 S G i | ki G )
"“Wmmmw.mmmwum.m. T .



3/3

12
15 12a

J//////'///I/_

> ‘g' S

, 0 ’ e 3,
\ /\?!/"yo )
I /Y

o - 7 ob
. F1g.5

12

2
9

\\\L» J\\\\\

”” A,//Illl/

Fig.6

DT AN A et A LI TN AL AR I L it £ 08 ki
TR b MO AAT LT L A A A A andc b Srihow Al ST3407 ( Dnda k] ry J




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - claims
	Page 16 - claims
	Page 17 - claims
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings

