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TRIPLE FOLDING FASTENER

The invention relates to a fastener, particularly a folding fastener accor-

ding to the claims.

a uwrist-watch having three folding

It ‘more particularly relates to a folding fastener for

arms which can be locked.

Fasteners for straps of the opening out type having two articulated arms

are known. These arms are articulated to one another by one of their endé,

thus permitting an increase in the

diameter of the strap so as ta be able

‘to remove and put back again said strap by sliding it over the wrist. 1In

the folded down state, said artic
maintained in place by a projection

a recess of the other arm.

A first disadvantage of a fastener
Ou the ome han
be smaller than the widrh of the wr

operning out actiom.
can arise where users have wide han
which complicates the removal and ¢t

and causes nuisances.

A second disadvantage of a fastener

ated arms are applied to one another and

L of one of the arms, which engages in

having two folding arms is the limited
d, the length of each folding arm must
ists. On the other hand, the situation

lds and/or wear rings, other straps, etc.,

he putting back on again of the strap

having folding arms is the limited

overall dimensions.

Often one of the articulated arms folds down into a

cutout of the orther arm in order to avoid a thickness increase of the

fastener, The thickness of the el%ments is a crucial criterior in watch-

making and must be of a minimam nature.

A third disadvantage of a fastemer

ability and stability. Due to wea

with folding arms is the limited reli-

or deformation, the fastener may

unexpectedly open, which gives rise to other nuisances.

Therefore the object of the present

these problems by creating a generally applicable, folding fastemex, e.g.

for a wrist-watch, which has a parr

invention is to provide a solution to

icularly compact construction compatible

with known and proven manufacturing methods.

This object is achieved by the invention defined by the claims.
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The invention will now be described in detail in conjunction with figs. 1

to 16.

Fig. 1

Fig. 2

Fig, 4

Fig. S

Fig. 6

Fig. 7

is a part sectional side view of a detail of a First preferred
embodiment of a folding fastener in the closed state sbowing the
folding arms and a locked caover.

is a2 plan view of a detail of the first preferred embodiment of a
folding fastener in the closed state showing an opening in the
folded down cover,

is another plan view of a detail of the first preferred embodiment
. |

of a folding fastemer in the closed state showing the interlacing

of the locked folding arms.

is a plan view of a detail df the first preferred embodiment of a
folding fastener in the partly open state, showing the still locked
folding a2rms and the unlockimg of the cover and an outer arm.

is a plan view of a detail of the first preferred embodiment of a

folding fastener in the partily aopen state, showing the articulation
of the unlocked cover. ‘

is another plan view of a dJuail of the first preferred embodiment

of a folding fastener in thﬂi:artly open state, showing a central
arm and an intermediate arm lin locked form and the articulation of

the outer arm and the unlocﬂed cover.

is 2 plan view of a detail or the first preferred embodiment of a
folding fastenexr in the open state showing the unlocking of the

central arm and the intermediate arm.

Pigs. 8 and 9 are plan and bottom views of 2 detail of the first preferred

embodiment of a folding fastemer in the completely open state
showing the folding arms and! the unlocked cover.
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is a part sectional side v?ew of a detail of a second preferred
embodiment of a folding fagtener in the closed state, showing the

unlocking of an intermediate arm and a cover by pulling a strap
strand,

i
|
!
is a plan view of a detail|of the second preferred embodiment of
1
the folding fastener in the partly open state, showing the uanlocked
intermediate arm and the articulation of the outer arm and the '
cover in the unlocked stat%.
E
is another plan view of a detail of the second preferred embodiment
]
of a folding fastener in the open state showing the articulation
[}
of the folding arms and thé cover in the unlacked state.

is a plan view of a detailéof a third preferred embodiment of a
folding fastener in the clésed state, showing a cover lacked on a
terminal link. i

is another plan view of a éetail of the third preferred embediment
of the folding fastener in?the partly open state, showing the still
locked folding arms and th? unlocking of the cover.

i

is another plan view of a detail of the third preferred embodiment
[

of a folding fastener in tﬁe partly open state, showing the

articulation of a central érm or tvaising the terminal link.

]
is a sectional view of a d%cail of a folding fastener showing a

preferred embodiment of a éoncact means with crosspiece and thin-
walled tube. ;

i

i

These embodiments of a folding fastemer describe three preferred, compli- -

mentary aspects of the invention. gIhese preferred embodiments are in no

way limicative and in particular cin be combined without passing beyond the

scope of the invention. Figs. 1 té 9 show a preferred embodiment of a

folding fastener, having the diffefent elements and the different stages of

the opening/closing mechanism of the folding fastener in several side, plan

|
!
:
i
i
|
!
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and bottom views. Figs. 10 to 15 éhow a preferred embodiment of a folding
féstener showing a variation of th% locking of the folding arms. Figs. 13
to 15 show a preferred embodiment qf a folding fastener revealing a varia-
tion in the locking of the cover. E

With respect to the three preferreé embodiments, the folding fastener
preferably comprises three Eolding!arms 1, 2, 3. A tentral arm 1 and an
intermediate arm 2 are articulated}to one another by one of their ends.
These inner arms 1, 2 can be lockeé to one another, 1In addition, the
intermediate arm 2 and outer arm 3§are articulated to one another by one of
their ends. Once the central arm ﬁ and intermediate arm 2 are locked and
folded down on the outer arm 3, 2 éover 4 arranged in detachable manner on
the central arm 1 permits a lockiné of said fastener by folding down the
cover & on the outer arm 3. This éonstruccion with three folding arms is
in no way limitative. With the kn%wledge of the present invention, the
expert can implement various non-illustrated variants without passing
outside the scope of the present in%en:ion. It is e.g. possible to
implement a folding fastener with o@ly two folding arms or with more than
three folding arms. i

Said folding fastener is characteri;ed by three folding arms 1, 2, 3 inter-
laced with one another. The centrai arm 1 can be entirely included within
the cutout in the two intermediate edge strips 2.1, 2.2 of the inter-
mediate arm 2 and the intermediate arm 2 can be entirely included in the
cutout between the two outer edge s?rips 3.1, 3.2 of the outer arm 3. This
leads to a particularly slender and%elegant construction, because there is
no summation of the various foldingiarms 1, 2, 3. Preferably, the central
arm 1 and the edge strips 2.1, 2.2.?3.1, 3.2 are connected by pins 5, 7, 8
and by 2 contact means 6. :

Hinge pins 7, 8 serve as a hinge to% the folding arms 1, 2, 3. Preferably.:
the outer arm 3 and intermediate ar? 2 are detachably interconnected about
the hinge pin 7 located at the rear end of the fastemer (i.e. the side
remote from the attachment pin 5) aéd the intermediate arm 2 and central
arm 1 are detachably interconnectedfabout the hinge pin 8 located at the
end in front of the fastemer (i.e. én the side of the attachment pin 5).
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An attachment pin 5 is e.g. fixed with the aid of a strew to the ounter edge
strips 3.1, 3.2. This leads to a éolid, non—detachable connection of the
two outer edges 3.1, 3.2 of the outer arm 3. Other fixing arrangements are
obviously possible, whilscC remainiﬁg within the scope of the invention,
Said attachment pin 5 can fulfil séveral supplementary functions. In the
two preferred embodiments of a faséener according to figs. 1 to 12, said
attachment pin 5 can permit the deéachable fixing of a first strap strand
100. Such a strap 100 is e.g. madé from an elastic material and can in
particular be a leather strap strand in the wanner shown in fig. 10. The
use of other basic materials for the elastic strap such as e.g. a plastics
material is obviously possible and :is not limited by the invention. In the
preferred embodiment of a fasteneriaccording to figs. 13 to 15, said
attachment pin 5 can permit the deéachable fixing of a first end 200 of a
strap and permits the fixing of Eh§ cover 4. Such a strap e.g. comprises
flexible links, which can be made from a metallic material. Preferably,
said flexible links are manufactured from stainless steel and/or gold. The
use of other base materials is obviously possible and is in no way res-
tricted by the invention.

A contact means 6 is e,g. fixed by driving in to the outer edge strips 3.1,
3.2. Solidly fixed in this way, said contact meaus 6 forms part of the
cuter arm 3 and leads to a further rigidification of the outer edge strips
3.1, 3.2 of the folding fastener. This leads to an additional stabiliz-
ation or reinforcement of the conneétion of the two outer edges 3.1, 3.2 of
the outer arm 3, already intercomneéted by the attachment pin 5. Said con-
tact meauns 6 can fulfil several supplementary functioms. According to the
preferred embodiment of a fastener ;f figs. 1 to 9, a lateral portion 6.12
of sald contact means 6 camn be in t?ngential contact with the ends of the
central arm 1 and with the ends of ﬁhe intermediate arm 2 when the folding
fastener is in the closed state. sﬁch a tangential contact of the ceutral
arm 1 and intermediate arm 2 makes it possible to further rigidify the -
closed folding fastener. According;co the preferred embodiments of a
fastener of figs. 10 to 15, a lateral portiom 6.12 of said contact means 6
can permit a tangential contact with one end of the central arm 1 and can
permit a notch or locking contact with 2 councave end 2.6 of the inter-
mediate arm 2. This notch contact is mot limited solely to the intermediate
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arm 2, It is possible to implement a notch contact fastener with several of
the inner folding arms, i.e. with the intermediate arm and the central arm.
According to the third preferred embodiment of a fastemer according to figs.
13 to 15, ends 6.14 of said contact means 6 can permit a notch contact with
the side walls 14 of the cover 4. .This notch contact is not limited to the
cover 4. It is possible to implement a notch contact fastener with anmy
other detachable element of the fa;tener, e.g. with one or more terminal
links of the strap. '

Preferably, said contact means 6 is a pin driven in nomn~detachable manner
into holes of the two outer edges 3.1, 3.2. Other fixing variants are
clearly possible whilst remaining within the scope of the preseunt invention.
Fig. 16 sbows zanother preferred embodiment ¢f the contact means 6 in the
form of a crosspiece 61 arranged in:non~detachable manner within a thin-
walled tube 62. THis preferred comstruction of a contact means 6 permits a
reinforcement of the connection of the two ouater edges 3.1, 3.2 by the
crosspiece 61 and gives a certain eiasticity to the contact means 6,
because the thin wall of tube 62 is:elastic. More specifically, the cen-
tral portion of said crosspiece 61 is e.g. provided with one or more rein-
forcements 611, permitting in said central portion an essentially inelastic
tangential contact of the thin wall or lateral portion 6.12 of the tube 62
with one end of the central arm 1. However, the portion deprived of one or
more reinforcements 611 gives space separating tube 62 and crosspiece 61
and permits the elastic extension of said tube 62, e.g. for an elastic
notch contact with the end 2.6 of the intermediate arm 2. 1In order to
permit a centring of the central arm 1 during its opening/closing, the
crosspiece 61 is placed with a limited clearance in guide hales of the
outer edge strips 3.1, 3.2. Said élastic and preferably metallic comntact
means 6§ and its cthin wall preferably has a thickness of 0.15 mm. For a
swaller thickness, the maximum bending stress becomes excessive (the

gl Ui2o

deformation force is too high and ratchet motion becomes difficnlt), whilst:

for a greater thickness the elastic¢ constant of the tube 62 becomes exces—
sive (the thin wall is deformed beyond the reversible elastic limit and the
ratchet motion is not pronounced). Thus, for a tube 62 manufactured using
a metallic material, e.g. a stainless steel, elastic tube, a thickness of

0.15 mm represents an ideal choice, permitting both a closing force or
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ratchet motion in a clearly defired form (which is definitely felt without
being excessive or inadequate), whilst still guarauteeing an easy machining
of the contact means 6. It has proved advantageous to choose a tube 62
from a different materfal (e.g. Nivaflex, Phynox, 2te¢.) to the steel of the
folding arms 1, 2 or the crosspiece 61, which guarantees a good friction
coefficient. The use of such a pair of different materials as a result of
its molecular structure and hardness difference is ideal and permits
significant ratchet motion variatioms, because the elasticity of the
stainless steel is not comstant and its chemical composition is not that of
an elastic tube. The use of other basic materials is clearly possible and
is not restricted by the invention.

The quality of a fastener is not only defined by its purely technical
characteristics, but also by the impression which it makes on the user.
Unlike in the case of known fastemers, which do not use such an elastic
contact means provided with a crossplece and a thin-walled tube with a
pair of different materials, it is possible to individually adjust the
forces and in particular adjust the ratchet motion characteristics of the
folding fastener. For example, by replacing the ttbe by another thicker or
thinrer or more elastic or less elastic tube, it is possible to individ-
ually adjust the response of the ratchet motion, i.e., the ratio between the
hardness aud the quickness of the ratchet action. Such an adjustment
represents an importaat criteriom for the user, comparable with the eleg-
ance and fineness of the fastener. The speed with which the fastener can
be opened and closed can also give a good impression. This criterion often

plays a decisive part, e.g. when buying a watch having such a folding fast-
ener.

Vhen use is made of the folding fastener for a strap with elastic strands

(in particular leather strgnds) according to the embodiments of figs. 1 to
12, said fastener preferably has a cover 4 with an apper, partly open por-
tion in its centre, resulting from a very flat fastenmer with minimum over-
all dimensions. Pigs. Z and 10 show that a second strap strand 110 can be
fixed by resting on the cover 4 and a rod 4.11 linking the side walls 14 of
the cover 4, Said secoud strap strand 110 partly adopts the curvatures of
the contact surfaces of the inner walls of the upper portion of the cover &
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and also adapts perfectly to the curvature of the corresponding contact
surfaces of rod 4.11. The shape of the contact surfaces of the particip~-
ating elewents is chosen in suchk a way that the curvature of a second strap
strand caused by the rod 4.1l is coutained in the central opening 4.12 of
the upper portion of cover 4. The curvatures of a second strap strand 110
caused by the curvatures of the inner walls of the upper portion of the
cover 4 stabilize and reinforce the fixing of the second strap strand 110,
Preferably, the cover 4 is detachably or interchangeably connected to the
central arm 1 via said rod &.1l. The implementation of the cover 4 of figs.
1 to 9 and 10 to 12 differs by the fact that in the preferred embodiment
according to figs. 10 to 12, the central opening 4.12 is positioned further
to the centre of the cover &, giving more space for the second strap strand
110 and permitting a more pronounced pivoting of the cover 4 abhout the rod
4.1)1 with strap strand 110 in threaded form. The appearance of said
fastener is particularly elegant, because it is very f£lat since, compared
with other fasteners, the thickness of the upper portion of the centrally
open cover has been gained. Tu addition, said fasteuner with cover 4 apen

in its centre does not have a heavy, solid appearance.

The folding fastener is characterized by two separate lockings, i.e. a
first locking between two of the folding arms 1, 2, 3 and a second locking
effected by at least one of the two folding arms 1, 2, 3 and the cover 4,

The first, preferred embodiment of figs. 1 to 9 shows a first locking per-
formed by a first locking means, e.g. 1n the form of one or more spring
balls 9 of the central arm 1 with at least one first pendant, e.g. in the

form of one or more clearances 2.9 of the intermediate arm 2.

The second and third, preferred embodiments of figs. 10 to 15 show a first
locking effected by a first locking means, e.g. in the form of a concave
end 2.6 of the intermediats arm 2 uith at least onme first pendant e.g. in
the form of one or more lateral portioms 6.12 of a contact means 6 of the
outer arm 3.

The first and second, preferred embodiments according to figs. 1 to 12 show

a second locking effected by a second locking means, e.g. in the form of
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bosses 10 on the side walls of the cover 4 with at least one second pendant,

e.g. in the form of one or more clearances 3.10 of the outer arm 3.

The third, preferred embodiment according to figs. 13 to 15 shows a second
locking e.g. in the form of flat, side walls 14 of cover 4 with at least
one second pendant, e.g. in the form of one or more ends 6.14 of the
contact means 6 of outer arm 3.

The first, preferred embodiment of figs. 1 to 9 shows a first locking
effected by a first locking means, e.g. formed by two spring balls 9 placed
irn lateral holes of the central arm 1. Each spring ball 9 is constituted
by a ball connected to a spring. These relaxed springs are fixed to the
interior of said lateral holes in such a way that the balls project
slightly beyond the side walls outside the central arm 1. By folding the
central arm 1 down onto the intermediate arm 2, said central arm 1 is
entirely included in the cutout between the two edge strips 2.1, 2.2 of the
intermediate arm 2. The spring balls 9 are located in the vicinity of the
first pendants, e.g. in the form of clearances 2.9 of intermediate arm 2.
The spring balls 9 are elastically compressed and kept in said first,
closed position by notches 2.5 located in said clearances 2.9. With the
knowledge of the present invention, the expert can implement other, not

illustrated variants, without passing ocutside the scope of the invention.

The second and third, preferred embodiments according to figs. 10 to 15
show a first lacking effected by a first locking means, e.g. in the form of
a concave end 2.6 of the intermediate arm 2 with a first pendant, e.g. in
the form of a lateral portiom 6.12 of a contact means 6 of outer arm 3.

By folding down the central arm ! and intermediate arm 2 on the contact
means 6, said arm 2.6 ratches and is elastically compressed by notching om
said lateral portion 6.12. With the knowledge of the present invention,
the expert can implement other, not Illustrated variants without passing
beyond the scope of the invention. It is e.g. possible to implement a
notch contact fastener not only with the intermediate arm, but also and in
identical manner with the central arm. The contact means 6 can be a2 solid
pin or can be constituted by a crosspiece 61 and a thin-walled tube 62
according to fig. 16.



' d 010
12,06 '99 19:02 750692 580234 J A RICHES 1724]

- 10 -~

The first and second, preferred embodiments according to figs. 1 to 12
show a second locking e.g. counstituted by two bosses 10 Placed on the side
walls of cover 4. By turping the cover 4 down onto the outer arm 3, said
bosses 10 are located im the viclnity of second pendants, e.g. in the form
of clearances 3.10. The side walls of cover 4 are elastically expauded
and said bosses 10 are maintained in said second, closed position by
notches 3.5 in the said clearanmces 3.10. With the knowledge of the present
invention, the expert can implement other, not illustrated variants, e.g. a
notching of the cover 4 with an inmmer arm 1, 2, ar e.g. the use of flat
side walls 14 in the interior of cover 4 instead of using bosses 10 within

the cover 4, without passing beyond the scope of the invention.

The third, preferrved embodiment according to figs. 13 to 15 shows a second
locking, e.g. in the form of side walls 14 within the cover 4 with second
pendants e.g. in the form of ends 6.14 of the contact means 6 of the outer
arm 3. Said contact means 6 is fixed within guide holes of the outer arm 3
in such a way that its ends 6.14 project siightly beyond the outer side
walls of the outer arm 3. The contact weans 6 can be a solid pin and/or
can be constituted by a crosspiece 61 and a thin-walled tube 62 according
to fig. 16. By folding down the cover 4 onto the folding arms 1, 2, 3,
said flat side walls 14 are positionmed in the vicinity of ends 6.14. The
side walls 14 of cover 4 are elastically expanded and maintained in said
first, closed position. With the knowledge of the present invention, the
expert can implement other, not shown variamts, e.g. a notching of the
cover 4 with an inner arm 1, 2, or e.g. the use of bosses 10 within the
cover 4 in place of flat side walls 14 within cover &, without passing
beyond the scope of the invention.

The folding fastener is characterized by a novel ard original opening
mechanism. The fastemer is e.g. designed for nse with an elastic, prefer-
ably leather strap and/or for use with a strap having flexible links
(preferably of stainless steel and/or gold). These two precise uses of
the fastener differ through the preferred embodiment of the opening mechan~
isw., It is obvious that these embodiments are interchangeable, i.e. the
preferred embodiments of a fastener for use with an elastic strap can also
be used for a strap having flexible linmks.
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The opening of the closed fastener for a strap with elastic strands accor—
ding to the two embodiments of figs. 1 to 12 takes place by successively
undoing the :uo.lockings of the two locking means 9, 2.6, 10, 14 with the
corresponding pendants 2.9, 6.12, 3.10, 6.14,

The unlocking of the second locking means (two bosses 10 within the side
walls of the cover 4 or flat side walls 14 of the cover 4) e.g. takes place
by pulling the termiral end of the second strap strand 110 in the direction
of the opening force arrow F, making it possible to raise said cover 4 (cf.
fig. 10). By applyirg such an opening force F to the fasteper, it is poss-
ible to draw out the side walls of the caver 4, which are closed by the
notching of the bosses 10, respectively the flat side walls 14 of the cover
4 in the clearances 3.10 or respectively on the ends 6.14 of the outer arm
3.

The thus freed cover & can pivot around the rod 4.11. As the second strap
strand 110 adopts perfectly the curvatures of the contact surfaces of the
inner walls of the upper portion of cover 4, it also perfectly adopts the
curvature of the corresponding contact surfaces of rod 4.11 and also

adopts a portion of the outer surface of the folding arms 2, 3 defined by
the hinge pin 7 located at the rear end of the fastener and the cover &
essentially located in the centre of the fastener. Due to the elasticity
of the second strap strard 110, the latter caun be slightly compressed,
leading to a certain stiffening. The greater the pulling on the terminal
end of the second strap strand 110 in the opening force arrow direction F,
the more the cover 4 pivots around the rod 4.11 and the greater the reac-
tion R transmitted by the second strap strand 110 bearing in the region 23
of the outer surfaces of the intermediate arm 2 and/or outer arm 3 of the
fastener. This stiffening is not necessary, but aids such 2 bearing of the
strap straand 110 or the folding arms 2, 3. With the knowledge of the pres-—
ent invention, the expert can implement ather, not illustrated variants,
e¢.g. the use of a strap having flexible links or the use of a partly
reinforced, elastic strap, without passing outside the scope of the inven-
tion.

The strap strand 110, cover 4 and central arm 1 linked in this way by the
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strap strand 110 form a lever able to bear on the outer surfaces of the
iantermediate arm 2 and/or outer arm 3. By using said reaction R, this
lever makes it possible to e.g. discontinue the tangential contact of the
end of the central arm 1 with a first pendant e.g, in the form of a lateral
portion 6.12 of a contact means 6 of outer arm 3 rcf. fig. 11). This
detachment of the ends of the central arm 1 essentially takes place by
pivoting the central arm |l around the contact means 6. Said contact means
6 can be a solid pin and/or can be coustituted by a crosspiece 61 and a
thin-walled tube 62 according to fig. 16.

Once the central arm 1 is detached and whilst continuing to pull the strap
strand 110 with an opening force F for raising the cover 4 to a greater
extent, the opening angle ot formed by the longitudinal axes of the cen~
tral arm 1 and the intermediate arm 2 increases, permitting further
unlocking of a first locking means by releasing the notching of a concave
end 2.6 of the intermedfate arm 2 with the first pendant, e.g. in the forwm
of a lateral portion 6.12 of 2 contact means 6 of outer arm 3 (cf. fig. 12).
This unlocking of the concave ends 2.6 essentially takes place by elastic~-
ally decompressing said intermediate arm 2 and/or thim-walled, elastic

tube 62 when use is made of a contact means § constituted by a crosspiece

61 and a thin-walled tube 62 according to fig. l6.

The opening of the closed fastenmer for a strap having flexible links accor-~
ding to the third embodiment of figs. 13 to 15 takes place by successively

undoing the two lockings of the two locking means with the corresponding
pendants,

The unlocking of the second locking means (inner side walls of cover &),

e.g. takes place by direcily raising the cover 4 ir the direction of the
cover opening force arrow F' (cf. fig. l4). By applying said cover opening
force F' to the fastener, it is possible to remove the side walls 14 of the
closed cover 4 by motching with the ends 6.14 of the contact means 6 of the
outer arm 3. With the knowledge of the present invention, the expert can
implement further variants without passing beyond the scope of the inven-~
tion. 1In order to ¢arry out a notching with ends of a countact means of the
outer arm, it is e.g. possible to use flat side walls of the cover instead
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of providing bosses on the side walls of said cover. It is also possible
Lo provide contact bosses on the lateral portions of the outer arm, which
can e.g. veplace the ends of a contact means. The coutact means 6 can be a
solid pin with ends 6.14 and/or can be comstituted by a crosspiece 61 with
ends 6.14 and a thin-walled tube 62 according to fig. l6.

When said fastenmer is in the closed state, the cover 4 partly rests on a
terwinal link 40. The freed cover 4 can pivot abent the attachment pin 5
and the second strap strand 210 with a terminal link 40 become accessible.
The precise function of said cover 4 is to prevent any accidental opening
of the terminal link 40, where an opening force F can act. Preferably,

the cover 4 partly rests on a prajection 44 of the terminal link 40.

More specifically, the contact ends of the cover 4 and terminal link 40 are
adapted to one another, so that the appearance of said fastener is very
flat and elegant. Gompared with other fasteners, thickness is gained by
flattening the ﬁpper portion of the contact end of the terwminal link 40, so
that it is not possible to distingmish the separation between the cover 4
and terminal link 40 when the cover & rests or said terminal link 40. The
terminal link 40 is interchangeable about an attachment pin 50 placed in a
hole of the central arm l. By pulling the terminal end of the second strap
straad 210 in the opening force arrow direction F, the terminal link 40
pivots about the attachment pin S0 and bears in a region 23 of the ounter
surfaces of the fastener outer arm 3, tramsmitting a reaction R. With the

knowledge of the present invention, the expert can implement other variants,

without passing outside the scope of the invention.

The strap strand 210, terwdnal link 40 and central arm 1 form a lever able
to bear on the outer surfaces of the outer arm 3. By using said reaction

R, sald lever makes it possible to pivot the central arm 1 around the

first pendant, e.g. formed by the contact wmeans 6 of the outer arm 3 )
(cf. fig. 15). - )

Once the central arm 1 is freed from a taugential contact or a notch con-
tact and whilst continuing to pull the strap strand 210 with an opening
force ¥ for further raising the terminal link 40, the opening angle formwed
by the longitudinal axes of the central arm 1 and intermediate arm 2
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increases, making it possible to unlock a first locking means by releasing
the notching of a concave end 2.6 of the intermediate arm 2 with the first
pendant, e.g. in the form of a lateral portion 6.1 of a contact means 6 of
the outer arm 3 (mot shown, but analogous to fig. 12). This unlocking of
the concave ends 2.6 essentially takes place by elastically decompressing
said intermediate arm 2 and/or the thin-walled, elastic tube §2 when use is

made of a contact means 6 constituted by a crosspiece 61 and a thin~walled
tabe 62 according to fig. 16.

The main advantage of this lever opening mechanism bearing the strap strand
110 on folding arwms 2, 3 is that it makes it possible to open the fastener
with a relatively small opening force F. In comparison with the opening of
a conventional fastener, where the opening force is obtained by directly
pulling the folding arms to be unlacked, the present booster lever mechan—
ism permits a significant reduction to the opening force. In the preferred
embodiment of fig. 10, the lever ratioc defined by the distance between the
bearing region 23 and the lateral portion 6.12 of the contact means 6,
makes it possible to zreduce the opening force F by a factor of 6 compared
with the opening force necessary when directly pulling on the folding arms
to be unlocked. With the knowledge of the present invention, the expert
can implement other, mot illustrated variants of a lever, e.g. using a
larger or smaller lever ratio, without passing beyond the scope of the

invention.

The folding fasteuner is characterized by a donble opening out, permitting
an increase in the diameter of the strap so as to permit its easy removal
and putting back into place again by sliding over the wrist. Im view of
the fact that in preferred manner three folding arms are used in place of
the normal two, the diameter of the strap with open folding fastener is
éreater by the same amount, which permits the user to easily remove and
then refit the strap. 7This is of irnterest for users with wide or large
hands and/or who wear rings, other straps, etc.

The folding fastener is constructed with a wminismm number of elements,
which can be easily replaced or adjusted. It is easily possible to change
and adapt the force of the first locking by replacing the spring balls
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and/or the concave ends by other spring balls or sther concave ends, e.g.
having different elastic characteristics. It is easily possible to change
and adapt the force of the second locking by replacing the cover by another
cover having bosses and/or inner side walls.with a different shape. With

the knowledge of the present invention, the expert can implement numerous
variants.

The visible elements of the folding fastemexr are preferably metallic and
are e.g. made from stainless steel and/or gold. The use of other basic
materials is clearly possible and is not restricted by the invention. All
the vistble elements of the folding fastener, i.e, the folding arms, cover
and pins are preferably machined in solid metal blocks and conrected by
positive engagement, which permits easy machining and a rapid variation to
the appearance of the fastener. As these elements also have a considerable
symmetry and stability, they guarantee a reliable operation and easy wmain-
tenance. Another important advantage is the cowplete avoidance of welds.
In view of the fact that a high precision is required for an easy, repeated
operation of the fastener and the technical Qifficulties encountered during
the treatment of the chosen materials (reduction of hardness during weld-
ing, asymmetrical deformation during welding), it is advantageous to avoid
any welding. With the knowledge of the present invention, the expert can
clearly implement other fixing means for other basic materials, e.g. heat

fusion for synthetic, heat-fusible materials, etc.
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1. Folding fastener, having at least three folding arms (1, 2, 3) and a
cover (4), characterized in that said folding arms (1, 2, 3) are articul-
ated to one another and mntually interlaced and that said cover (4) is
articulated with respect to the folding arms (1, 2, 3) permitting 2 locking
of the folding fastener by locking said cover (4) on an outer arm (3).

2. Polding fastener according to claim 1, characterized in that it com~
prises a central arm (1), an intermediate arm (2) anrd an outer arm (3),
sald central arm (1) and said interwediate arm (2) being articulated ta one
another by one of their ends, said intermediate arm (2) and said outer arm

(3) being articulated to one another by one of their ends.

3. Folding fastener according to claim 1 or 2, characterized in that said
intermediate arm (2) is formed by two intermediate edge strips (2.1, 2.2)

defining 2 catout and that said outer arm (3) is constituted by two outer

edge strips (3.1, 3.2) defining a cutout, said edge strips (2.1, 2.2, 3.1,
3.2) being coonected by hinge pins (7, 8).

4, Folding fastener according to one of the claims 1 to 3, characterized
in that said central arm i{l) can be entirely included in a cutout between
two intermediate edge strips (2.1, 2.2) of the intermediate arm (2) and
that sald intermediate arm (2) can be entirely included in a cutout between

two outer edge strips (3.1, 3.2) of the outer arm (3).

S. Polding fastener according to one of the claims 1 to &, characterized
in that it comprises a contact means (6) for comnecting and rigidifying the
outer edge stxips (3.1, 3.2) of the outer arm (3).

6. PFolding fastener according to claim 5, charactarized in that said
contact means (6) is constituted by a pin with lateral portions and ends
(6.14) or is constituted by a crosspiece (61) with eunds (6.14) and a thin-
walled tube (62) forming lateral portions.

7. Folding fastener according to one of the claims 1 to 6, characterized

@o1s
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in that the closed fastener is opened by successively undoing two lockings
of two locking means (9, 2.6, 10, 14) with corresponding pendants 2.9,
6.12, 3.10, 6.14).

8. Folding fasteper according to one of the claims 1 to 7, characterized

in that a first locking is implemented by a first locking means (9) of the
central arm (1) with at least one first pendant (2.9) of the intermediate
arm (2).

9. Folding fastener according to claim 8, characterized in that said first
locking means (9) is comstituted by two spring balls placed in lateral
holes of the central arm (1), that two first pendants (2.9) in the form of
clearances of the intermediate arm (2) are provided, so that by folding
dowm the central arm (1) onto the intermediate arm (2), said central arm
(1) is entirely included in the cutout between two intermediate edge strips
(2.1, 2.2) of the intermediate arm (2} and that the spring balls in the
vicinity of said clearances are elastically compressed and maintained in

said first, closed position by notches (2.5) located in said clearances.

10, Folding fastener according to claim 5 or 8, characterized in that a
contact means (6) is arranged in such a way that when the folding fastener
is in the closed state, it is in tangential contact with the central arm
(1) or with the central arm (1) and with the intermediate arm (2) in order

to in this way rigidify the closed folding fastener.

11. Folding fastener according to one of the claims 1 to 7, characterized
in that a first locking means (2.6) of the intermediate arm (2) takes place
with at least one first pendant (6.12) of the ocuter arm (3).

12. Folding fastener according to claim 11, characterized in that a first
locking means (2.6) is a concave end of the intermediate arm (2), that a
first pendant (6.12) is in the form of a lateral portion of a contact means
(6) located in the outer arm (3), so that by folding the central arm (l)
and the intermediate arm (2) onto the outer arm (3), said central arm (1)
is entirely included in the cutout between the two intermedizte edge strips
(2.1, 2.2) of the intermediate arm (2) and that the cotrcave ends of the

ldo17
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central arm (1) and che intermediate arm (2) are in the vicinity of said
lateral portion of the contact means (6) and that the first locking means

(2.6) is elastically compressed and maintained by notching om said lateral
portion of the contact means (6).

13. Folding fastener according to ome of the claims 1 to 12, characterized
in that it comprises an attachment pin (5) for permitting the detachable
fixing of a first strap strard (100).

14. Folding fastemer according to one of the claims 1 to 13, characterized
in that it comprises a cover (&) with a cemtral opening (4.12) in its upper
portion and witk a rod (4.11) linking the side walls of the cover (&),
making it possible to fix a second strap strand (110) by resting om the
contact surfaces of the immer walls of the cover (4) and on the contact

surfaces of said rod (4.11).

15. Folding fastener according to one of the ¢laims 1 to 7, characterized
in that a second locking takes place by a second 1ocking means (10, 14)

of the caver (4) with at least one second pendant (3.10. 6.14) of the outer
arm (3).

16. Polding fastemer according to claim 13, characterized in that said
second locking means (10) is constituted by two bosses placed on the side
walls of the cover (4), that two second pendauts (3.10) in the form of
clearances of the cover (4) are provided, so that by folding the cover (4)
down onto the outer arm (3) and with the central arm (1) and intermediate
arm (2) entirely iuncluded in the cutout between two outer edge strips

(3.1, 3.2) of the outer arm (3), said bosses are located in the vicinity of
the clearancas and are maintained in said second, closed position by
notches (3.5) placed in said clearances.

17. Folding fastener according to claim 15, characterized in that said
second locking means (14) is constituted by two flat side walls of the
cover (4), that two second pendants (6.14) are in the form of ends of a
contact means (6) placed in the outer arm (3), so that by folding the cover
(4) down onto the outer arm (3) and with the central arm (1) and inter-

bt A



12:06 '99 19:08 0692 580234 J A RICHES do

e O A o

mediate arm (2) entirely included im the cutout between two outer edge
strips (3.1, 3.2) of the outer arm (3), said side walls are ir the vicinity
of said ends and are maintained in said second, closed position by notching
on said ends of the contact means (6).

138. Folding fastemer according to claim 15, characterized in that it com-
prises an attachment pin (5) in order to permit the detachable fixing of a
first strap end (200) and to permit the fixing of a cover (4).

19. Folding fastener according to claim 7, characterized in that the
unlocking of a second locking means (10, 14) of the cover (4) is imple-~
mented by pulling the terminal end of a second strap strand (110) under the
effect of an opening force (F) making it possible to raise the cover (4)
and draw out said secound locking means (10, 14) from the cover (4), heing
closed by notching with at least one second pendant (3.10, 6.14) of the
outer arm (3).

20. Folding fastemer according to claim 19, characterized in that the
second strap strand (110). cover (4) and central arm (1) are comnected by
the second strap strand {(110) and form a2 lever able to bear in a2 region
(23) of the ounter surfaces of the intermediate arm (2) and/or the outer
arm (3).

21. Folding fastener according to claim 19 or 20, characterized in that the
unlocking of a first locking means (2.6) of the incermediate arm (2) is
implemented by pulling the terminal end of a second strap strand (11Q)
under the effect of an opening force (F) and a reaction (R) transmitted by
the second strap strand (110) bearing in a region (23) of the outer sur-
faces of the intermediate arm (2) and/or the outer arm (3), making it
possible to release the notching of said first locking means (2.6) of the
intermediate axm (2) with at least one first peundant (6.12) of the outer
arm (3)-

22. Folding fastemer according to claim 7, characterized in that the
unlocking of a second locking means (10, 14) of cover (4) is implemented by
raising the cover (4) under the effect of a cover opening force (F') making
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it possible to draw said second locking means (10, 14) out of the cover (4)
being closed by notching with at least one second pendant (3.10, 6.14) of
the outer arm (3).

23. Folding fastemer according to claim 22, characterized in that when the
fastener is in the closed state, the cover (4) partly rests on a terminal
link (40), making it possible to prevent any accidental opening of the
terminal Link (40).

24. Folding fastener according to claim 22 or 23, characterized in that a
terminal link (40) of a second strap strand (210) and the central arm (1)
are connected by the second strap strand (210) and form a lever able to

bear in a region (23) of the outer surfaces of the onter arm (3).

25. Folding fastemer according to ome of the claims 22 to 24, characterized
in that the unlocking of a first locking meamns (2.6) of the intermediate
arm (2) 1s implemented by pulling the terminal end of a second strap strand
(110, 210) under the effect of an opening force (F) and a reaction (R)
transmitted by the second strap strand (110, 21Q) bearing in a region (23)
of the outer surfaces of the iptermediate arm (2) and/or the outer arm (3),
making it possible to release the notching of said first locking wmeans (2.6)
of intermediate arm (2) with at least one first pendant (6.12) of the outer

arm (3).

26. Folding fastener according to claim 21 or 25, characterized in that the
unlocking of said first locking means (2.6) of the intermediate arm (2)
essentially takes place by pivoting the central arm (1) and/or the inter-
mediate arm (2) about said at least one first pendaunt (6.12) and/or by
elastically decompressing the intermediate arm (2).

27. Folding fastemer according to c¢laim 20 or 24, characterized in that
the booster lever opening mechanism makes it possible to open the fastemer
with a relatively low opening force (F).

28. Folding fastener according to claim 27, characterized in that said

booster lever opening mechanism makes it possible to reduce the opening
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force (P) by a facror of 6 compared with the opening force necessary when
pulling directly on the folding arms (1, 2} to be unlocked.

29. Folding fastener according to one of the claims 1 to 28, characterized
in that the visible elements of the folding fasterer are joined without
welds.

30. Folding fastener according to one of the claims 1 to 29, characterized
in that the visible elements of the folding fastener are machined from
solid metal blocks.

31. Strap with folding fastener according to one of the claims 1 to 30,
characterized in that the folding fastener effects a double opening out
permitting an increase in the diameter of rhe strap so as to permit its

easy removal and putting back into place again by sliding over a wrist.

32, Strap with folding fastener according to claim 31, characterized in
that the folding fastener is designed for the use of an elastic strap
and/or a strap with flexible links.
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