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A Grommet-Applying Tool

This invention relates to a tool for applying
grommets to a sheet material.

There are known a variety of grommets made
of metal or plastics to be set in sheet material
such as of textile articles. The grommet usually
comprises an eyelet to be pierced through the
sheet material and a washer to be coupled with
the eyelet, in which instance the eyelet is curled
or otherwise deformed so as to fit securely over
the washer. This coupling operation requires
considerable pressure such that may be provided
for example by a relatively large lever-actuated
hand press and hence is so much tedious.

The present invention seeks to provide a novel
grommet-applying tool which is suitable for set-
ting plastic grommets in a sheet material, the
grommets being of the design in which an eyelet
part is snapped resiliently into engagement with
awasher part.

The invention also seeks to provide a grom-
met-applying tool {of the type described in US-A-
2177 232) which is reliable in operation, for apply-
ing an eyelet and a washer to a sheet material.

The invention further seeks to provide a grom-
met-applying tool capable of assembling eyelet
part and washer part of a grommet securely to-
gether with a minimum of hand pressure.

According to the invention, there is provided a
grommet-applying tool for applying an eyelet to a
sheet material, said tool comprising an elongated
cylindrical body having at one of its ends a re-
duced diameter portion and at the other end a
handle portion, a resilient means, a guide pin
movably supported via said resilient means with-
in said cylindrical body and having a spring mem-
ber disposed within said body and normally bias-
ing said guide pin toward said one end of said cyl-
indrical body, characterised in that, for applying a
washer as well as the eyelet to the sheet material,
the guide has at its exposed end a washer retain-
er portion and an eyelet retainer portion, said
washer retainer portion resiliently holding the
washer to be transferred to and assembled with
the eyelet set in an opening of the sheet material.

Many other advantages and features of the
present invention will become manifest to those
versed in the art upon making reference to the
detailed description and the accompanying
sheets of drawing in which a preferred structural
embodiment incorporating the principles of the
present invention is shown by way of example.

Figure 1 is a partly sectional, elevation of a
grommet-applying tool embodying the invention;

Figure 2 is a plan view of an eyelet constituting
one part of a grommet;

Figure 3 is a plan view of a washer constituting
the other part of the grommet;

Figure 4 is a partly sectional elevation on en-
larged scale of a portion of the tool of Figure 1
shown in operative position; and

Figure 5 is a cross-sectional view of the grom-
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met showing the same as assembled and set in a
sheet of fabric.

Detailed description of the preferred embodi-
ments

Referring to the drawings and first Figures 2
and 3, there is shown a kind of grommet 10 which
can be applied to sheet material bya tool
(Figure1) embodying the invention.

It comprises an eyelet 11 made of suitable plas-
tic material such as nylon and having a center
bore 11/. The eyelet 11 includes a barrel 12 having
on one end thereof an annular flange 13 which is
to be retained on one side of sheet material in
which the grommet is to be set. The barrel 12 has
an annular recess 16 opening radiaily outwardly
and defined by a radial surface 16a, a slant or tap-
er 16b spaced axiaily from the radial surface 16a
in confronting relation, and an axial peripheral
bottom or inner surface 16c extending between
the radial surface 16a and the slant 16b. With the
annular recess 16, an annular locking flange 14 is
defined on the other end of the barrel 12, the
flange 14 projecting radially outwardly and hav-
ing an annular beveled or tapered surface 15 fac-
ing away from the flange 13. Thus, the annular
locking flange 14 is located immediately above
the annular recess 16 as seen in Figure 4. The an-
nular locking flange 14 has an outside diameter R
which is the same as that of the remainder of the
barrel 12.

The grommet 10 further comprises a circular
washer 17 made of similar plastics to that of the
eyelet 11, the washer 17 having an annular rib 18
and a plurality {six in the illustrated embodiment)
of locking tongues 19 projecting radiaily inwardly
from the annular rib 18 and angularly spaced
from each other with a plurality of radial grooves
20 therebetween. The angularly spaced locking
tongues 19 with the radial grooves 20 therebe-
tween are rendered more flexible for easy snap-
ping action than would be the case if the locking
tongues 19 were integral with each other. The
locking tongues 19 have arcuate inner peripheral
edges 21 which jointly define a circle having a di-
ameter r that is slightly smaller than the outside
diameter R of the locking flange 14, so that the in-
ner peripheral edges 21 can be held against the
tapered surface 15 of the locking flange 14 when
the eyelet 11 and the washer 17 start being coax-
ially assembled together. As shown in Figure 4,
the locking tongues 19 are thinner than the annu-
lar rib 18 so as to be resiliently flexible relatively
to the latter. Each of the locking tongues 19 has
an arcuate slot 24 extending adjacent to and
along the annular rib 18, and serving to give the
locking tongue 19 additional resilient flexibility.
The annular rib 18 has a plurality of protuber-
ances 25 that are angularly spaced preferably at
equal intervals and positioned in radial alignment
with the grooves 20 and that project axially of the
washer 17.
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The grommet 10 is a typical example applicable
to the invention but should not be limited to the
precise form and construction above advanced
which can be assembled by a grommet-applying
tool embodying the invention.

The tool shown in Figure 1 and generally desig-
nated 30 comprises an elongated cylindrical body
or tube 31 having a reduced diameter portion 32
at one or probe end and a handle portion 33
threadedly engaged as at 34 with the other end of
the tube 31. The tube 31 has an inner peripheral
wall 35 defining an elongated circular chamber 36
for accomodating therein a guide pin 37. The
guide pin 37 has adjacent its opposite ends a pair
of annular grooves 38, 39 receiving therein O-
rings 40, 41, respectively, which O-rings are fitted
in peripheral engagement with the inner periph-
eral wall 35 of the tube 31, providing a clearance
36’ between the guide pin 37 and the wall 35 of
the tube 31. Each O-ring 40 (41) is made of a suit-
able resilient material such as rubber such that
the guide pin 37 may be held resiliently in place
within the chamber 36. A spring member 42 is
provided in the chamber 36 between the
threaded end of the handle portion 33 and the
end of the guide pin 37 adjacent to the O-ring 41
to normally bias the pin 37 toward the probe end
of the tube 31 or downwardly as viewed in Figure
1. A peripheral ledge 43 is formed integrally with
the wall 35 of the tube 31 to project radially in-
wardly, which ledge 43 is disposed for abutting
engagement with the O-ring 40 to limit descend-
ing movement of the guide pin 37. In the position
shown in Figure 1, the guide pin 37 has a washer
retainer 37’ exposed beyond the reduced diame-
ter portion 32 of the tube 31, the washer retainer
37’ being diametrically slightly larger than the in-
side diameter r of the washer 17.

An eyelet retainer 44 is provided integral with
the washer retainer 37’ and axially projecting
from the guide pin 37, which eyelet retainer 44 is
dimensioned to fit into the centre bore 11! of the
eyelet 11. The retainer 44 has an inwardly tapered
portion 44! for purposes to be hereafter de-
scribed.

The operation of the grommet-applying tool 30
will now be described with reference to Figure 4.
The washer 17 is mounted on the guide pin 37 by
manually fitting it around the washer retainer 37/
of the pin 37, in which instance the washer 17 is
retained securely because its diameter r is slight-
ly smaller than the diameter of the washer retain-
er 37'. The tool 30 thus carrying the washer 17 is
manipulated to pass the eyelet retainer 44
through the bore 11’ of the eyelet 11 which has
been previously set in an opening of a sheet of
fabric F disposed on a working bed 45, as illus-
trated in Figure 4. The tool 30 is now pressed
downwardly with the eyelet retainer 44 borne
against the bed 45, so that the guide pin 37 as-
cends relatively to the body 31 within the cham-
ber 36 against the force of the spring 42. This
brings the reduced diameter portion 32 of the
tube 31 with its bottom end 32’ against the wash-
er 17 and urges the latter to move down along the
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washer retainer 37/ of the guide pin 37. Further
pressing the too! 30 brings the washer 17 in en-
gagement with the eyelet 11, in which instance
the inner peripheral edges 21 of the wahser 17 are
first brought into contact with the tapered sur-
face 15 of the eyelet 11. This causes the locking
tongues 19 of the washer 17 to expand or flare
upwardly along the tapered surface 15 and the
locking flange 14 of the eyelet to conversely con-
tract or flex inwardly in contact with the locking
tongues 19. To allow such expansion ot the wash-
er 17, there is provided an annular recess 46 in the
bottom of the reduced diameter portion 32 of the
tube 31, and to allow such contraction or inward
flexing of the eyelet 11, there is provided the tap-
ered portion 44’ of the eyelet retainer 44. Contin-
ued descending movement of the washer 17
causes the locking tongues 19 to be snapped over
the locking flange 14 into the annular recess 16 of
the eyelet 11 between the flange 14 and the fabric
F. With the locking tongues 19 thus trapped in the
recess 16, the washer 17 and the eyelet 11 are se-
curely coupled together against accidental se-
paration. The protuberances 25 on the washer 17
bite into the fabric F to fasten the latter securely
between the washer 17 and the eyelet 11 as
shown in Figure b.

The presence of the resilient O-rings 40, 41 on
the guide pin 39 permits the pin 37 to move slant-
ingly relative to the tube 31 during assembly of
the washer 17 and the eyelet 11, or stated other-
wise, the tube 31 tilts in sliding contact with the
O-rings 40, 41 and so does progressively starting
with areas of least slide resistance so that the
locking tongues 19 can be snapped into engage-
ment with the locking flange 14 progressively in
the order in which the series of tongues 19 are
more receptive to the flange 14, and hence much
less coupling pressure is required than would be
with the case where the guide pin 37 is directly
engaged with the tube 31, because in the latter
case, all of the locking tongues 19 are subject to
uniform pressure to deform simultaneously, re-
quiring more power to manipulate the tool 30.

Claims

1. A grommet-applying tool for applying an
eyelet (11) to a sheet material (F), said tool com-
prising an elongated cylindrical body (31) having
‘at one of its ends a reduced diameter portion (32)
and at the other end a handle portion {33), a resi-
lient means (40, 41), a guide pin {37) movably sup-
ported via said resilient means (40, 41) within said
cylindrical body (31) and having a spring member
(42) disposed within said body (31) and normally
biasing said guide pin (37) toward said one end
(32) of said cylindrical body (31), characterised in
that, for applying a washer (17) as well as the eye-
let (11) to the sheet material (F), the guide pin (37)
has at its exposed end a washer retainer portion
{37) and an eyelet retainer (4), said washer re-
tainer portion (37’) resiliently holding the washer
{17) to be transferred to and assembled with the
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eyelet (11) set in an opening of the sheet material
(F).

2. A grommet-applying tool as claimed in
claim 1, wherein said resilient means (40, 41) is at
least one O-ring of a resilient material secured to
said guide pin (37) to permit tilting movement of
the pin (37) within and relatively to said cylindri-
cal body (31).

3. A grommet-applying tool as claimed in
claim 1 or 2, wherein said reduced diameter por-
tion (32} is provided at its bottom with an annular
recess (46) to allow expansive deformation of the
washer (17).

4. A grommet-applying tool as claimed in claim
1, 2 or 3, wherein said eyelet retainer (4) is pro-
vided with a tapered portion (44’) to allow con-
tractive deformation of the eyelet (11).

Revendications

1. Outil de pose d’ensembles ceillet-rondelle
pour appliquer un ceillet (11} & une matiére en
feuille (F), ledit outil comprenant un corps cylin-
drique (31) de forme allongée comportant a une
premiére de ses extrémités une partie (32) de dia-
meétre réduit et a sa seconde extrémité une partie
(33) formant poignée, un moyen élastique (40,
41), un axe de guidage (37) supporté de facon
mobile par 'intermédiaire dudit moyen élastique
(40, 41) & l'intérieur dudit corps cylindrique (31) et
comportant un ressort (42) disposé a l'intérieur
dudit corps (31) et sollicitant normalement ledit
axe de guidage (37) vers ladite premiére extrémi-
té (32) dudit corps cylindrique (31), caractérisé en
ce que, pour appliquer une rondelle (17) ainsi que
I'ceillet (11) & la matiére en feuille (F), I'axe de gui-
dage (37) comporte & son extrémité découverte
une partie (37’) de retenue de rondelle et un élé-
ment (44) de retenue d'ceillet, ladite partie {37’)
de retenue de rondelle supportant élastiquement
la rondelle (17) devant é&tre transférée jusqu’a
Vceillet (1) et assemblée a cet oeillet mis en place
dans une ouverture de la matiére en feuille (F).

2. Un outil de pose d’ensemble ceillet-rondelle
selon la revendication 1, dans lequel ledit moyen
élastique (40, 41) est au moins une bague torique
de matiére élastique fixée audit axe de guidage
(37) pour permettre un mouvement d’inclinaison
de I'axe (37) a I'intérieur dudit corps cylindrique
(31) et par rapport & ce corps.

3. Un outil de pose d’ensembles ceillet-rondelle
selon la revendication 1 ou 2, dans lequel ladite
partie (32) de diamétre réduit est pourvue a sa
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base d'un évidement annulaire (46) pour per-
mettre une déformation par expansion de la ron-
delle (17).

4. Un outil de pose d’ensemble ceillet-rondelle
selon la revendication 1, 2 ou 3, dans lequel ledit
élément (44) de retenue d’ceillet est pourvu d'une
partie conique {44’) pour permettre une déforma-
tion par contraction de I'ceillet (11}.

Patentanspriiche

1. Osenwerkzeug zum Anbringen einer Hiilse
{11) an einem bahnartigen Material (F), wobei das
Werkzeug aus einem langlichen zylindrischen
Kérper (31) besteht, der an einem seiner Enden
einen Bereich (32) mit verringertem Durchmesser
und am anderen Ende einen Griffbereich (33) auf-
weist, einem elastischen Mittel (40, 41), einem
Fihrungsstift (37), der durch das elastische Mit-
tel (40, 41) in dem zylindrischen Kérper (31) be-
weglich abgestiitzt ist und ein Federteil (42) auf-
weist, das in dem Korper {31) angeordnet ist und
den Fihrungsstift (37) normalerweise zu dem
einen Ende (32) des zylindrischen Kérpers (31) hin
belastet, dadurch gekennzeichnet, dass zum An-
bringen eines Sicherungsringes (17) wie auch der
Hiilse (11) an dem bahnartigen Material (F) der
Fihrungsstift (37) an seinem freiliegenden Ende
einen Sicherungsring-Haltebereich (37’) und
einen Hilsenhalter (44} aufweist, wobei der
Sicherungsring-Haltebereich (37/) den Siche-
rungsring (17) federnd festhélt, der an die in eine
Offnung des bahnartigen Materials (F) eingesetz-
te Hilse (11) Gberfiihrt und mit dieser verbunden
werden soll.

2. Osenwerkzeug nach Anspruch 1, wobei das
elastische Mittel (40, 41) mindestens ein O-Ring
aus einem elastischen Material ist, der an dem
Fiihrungsstift (37) befestigt ist, um eine
Schwenkbewegung des Stiftes innerhalb und re-
lativ zu dem zylindrischen Korper {31) zu ermégli-
chen.

3. Osenwerkzeug nach Anspruch 1 oder 2, wo-
bei der Bereich (32) mit verringertem Durchmes-
ser an seiner Unterseite mif einer ringférmigen
Ausnehmung (46) versehen ist, um eine Ausdeh-
nungsverformung des Sicherungsrings (17) zu
ermoglichen.

4. Osenwerkzeug nach Anspruch 1, 2 oder 3,
wobei der Hilsenhalter (44) mit einem konischen
Bereich {44’) versehen ist, um eine Einschnii-
rungsverformung der Hiilse (11) zu erméglichen.
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