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Description

FIELD OF THE INVENTION

[0001] This invention relates to safety catch for a
hinged window. The invention is likely to find its greatest
utility on public and commercial buildings such as hos-
pitals, hotels and the like with a large number of hinged
windows.

BACKGROUND OF THE INVENTION

[0002] A safety catch according to the invention is often
called a window restrictor, and is a device which can be
fitted to a hinged window so as to restrict the pivoting
opening movement of the window. When a hinged win-
dow is manufactured it will typically be fitted with hinges
which allow a predetermined opening movement relative
to the frame surrounding the window panel. However,
such "full" opening is not always desired, for example for
the windows on the upper-storey of buildings, where it is
often desired to restrict the opening movement of a win-
dow so that a person cannot fall out of that window.
[0003] In a hospital or hotel for example many of the
windows on the upper storeys will be hinged, and all of
them may be fitted with restrictors so that they can be
partially opened to allow for ventilation, but not opened
sufficiently for an occupant to fall through.
[0004] Fire safety officers usually, however, wish for
full opening of windows, even on the upper storeys of
buildings, so that the occupants have an escape route in
the event of fire or other emergency.
[0005] Many safety catches are therefore releasable,
so that the opening movement of the window is normally
restricted, but the catch can be disabled or released by
the occupant in order to allow full opening of the window
and to allow the occupant a route of escape in the event
of fire or other emergency.
[0006] A releasable safety catch is described in our
patent GB 2 263 934.
[0007] The utility of a safety catch to restrict the open-
ing movement of a window is lost once the catch is re-
leased or disabled, and it is therefore often desired to
ensure that the catch is not inadvertently disabled, for
example by a child. Lockable releasable safety catches
have therefore been developed, including that described
in our patent application GB 2 398 102 which requires a
key to unlock and subsequently release the safety catch.
[0008] Whilst the security afforded by a lockable re-
leasable safety catch is therefore increased over a non-
lockable releasable safety catch, in the event of a fire or
other emergency the use of a key is required before the
catch can be disabled and the window fully opened. In
order to be readily available in the event of a fire or other
emergency the key should be kept close to the window,
but if the key is on public display the safety catch will
often be released in a non-emergency situation (for ex-
ample to increase the ventilation on a hot day). Also, if

the safety catch is unlocked and subsequently re-locked
by a non-authorised person the key may not be returned
to its correct location, so that it is not readily available
when required. The use of lockable releasable safety
catches in public and commercial buildings is therefore
not always appropriate and the additional security they
offer over non-lockable safety catches is not always avail-
able.
[0009] It will be appreciated from the foregoing discus-
sion that the use of safety catches almost always repre-
sents a compromise between safety of the occupant in
normal conditions when opening of the window is desired
to be restricted, and safety of the occupant in an emer-
gency when full opening of the window is desired.

SUMMARY OF THE INVENTION

[0010] The present invention seeks to avoid or reduce
at least some of that compromise, so that the advantages
of safety catches, and in particular lockable releasable
safety catches, can be more widely utilised.
[0011] According to the invention, there is provided a
safety catch for restricting the opening movement of a
hinged window panel relative to its surrounding frame,
the safety catch comprising a channel member and a
stay, the channel member being adapted for securement
to one or other of the window panel and frame, and the
stay being adapted for securement to the other of the
window panel and frame, the stay having a slider which
is slidably engageable with the channel member, the
safety catch having a stop member which is movable
between active and inactive positions, the stop member
in its active position being engageable by the slider so
as to limit the movement of the slider relative to the chan-
nel member, movement of the stop member between its
active and inactive positions being controlled by an elec-
trically-operated actuator.
[0012] Accordingly, when the stop member is in its ac-
tive position the sliding movement of the slider relative
to the channel member can be limited to the extent de-
sired to restrict the opening movement of the window,
whereas when the stop member is in its inactive position
the slider is not so limited and the opening movement of
the window is not so restricted.
[0013] Desirably, the stop member is biased into its
active position, suitably by a resilient biasing member
such as a torsion spring.
[0014] The electrically-operated actuator is preferably
connected to a receiver adapted to receive a radio signal
(although a direct electrical connection is not excluded).
Preferably, the radio signal is generated automatically
upon issuance of a fire or smoke alarm. Fire and smoke
alarms which issue radio signals are known for use in
public and commercial buildings such as hospitals and
the like, and the radio signal is used to send a warning
signal to a control station or the like. It can be arranged
that the safety catch of the present invention responds
to the same radio signal to allow the stop member to
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move to its inactive position, or it can be arranged that a
separate control signal is sent from the control station to
the safety catch (or more likely to each of a number of
separate safety catches on each of the hinged windows
of the building).
[0015] The electrically-controlled actuator may be
adapted to move the stop member to its inactive position
upon receipt of a control signal, or more preferably it may
be adapted to release the stop member from a secured
condition so that the stop member can be moved from
its active position to its inactive position as an occupant
opens the window.

BRIEF DESCRIPTION OF THE PREFERRED EMBOD-
IMENTS

[0016] The invention will now be described in more de-
tail, by way of example, with reference to the accompa-
nying drawings, in which:

Fig.1 shows a perspective view of a window fitted with
a safety catch according to the present inven-
tion;

Fig.2 shows a perspective view of the channel mem-
ber of the safety catch, with the stop member in
its active position;

Fig.3 shows a view as Fig.2 but with the stop member
in its inactive position;

Fig.4 shows a sectional side view of the channel mem-
ber of the safety catch, with the stop member in
its active position;

Fig.5 shows a view as Fig.4 but with the stop member
in its inactive position;

Fig.6 shows an exploded view of part of the channel
member; and

Fig.7 shows a view as Fig.1 with the stay of the safety
catch separated from the channel member.

DETAILED DESCRIPTION

[0017] The safety catch 10 according to the present
invention is adapted for fitment to a hinged window 12.
As is typical, the hinged window 12 comprises a glazed
window panel 14 surrounded by a frame 16. The window
panel 14 is connected to the frame 16 by way of hinges
20 (in this embodiment the hinges are butt hinges, but in
other embodiments the hinges are friction stays or an-
other suitable hinge mechanism). The latch and lock
which would ordinarily be fitted so as to secure the win-
dow panel in the closed position are not shown in this
drawing.
[0018] The safety catch 10 comprises a channel mem-

ber 22 and a stay 24. In this embodiment the channel
member 22 is secured (by screws 26) to the window panel
14. The end of the stay 24 which is not visible in Fig.1
carries a pivoting plate which is secured (as by screws
also) to the frame 16, so that the stay can pivot relative
to the frame 16, but cannot otherwise move relative there-
to. The positions of the channel member 22 and stay 24
may be reversed if desired.
[0019] Also, in the embodiment shown the window 12
is a plastic window, and the channel member 22 is adapt-
ed to lie within the "Euro-groove" in the profile of the win-
dow panel 14, such a groove being present in almost all
plastic windows, and being of substantially standard di-
mensions. However, the material from which the window
is made is not part of the present invention, and the in-
vention can be used for example with windows of other
materials, and can be adapted to be secured to exposed
surfaces of the window panel and frame, if desired or
required in a particular application.
[0020] The end of the stay 24 which is visible in Fig.1
carries a slider 30, which in this embodiment is a sub-
stantially circular boss rivetted at the end of the stay (see
also Fig.7). The channel member 22 has a channel sec-
tion 32 which is sized to receive and locate the slider 30.
[0021] It will be understood from Fig.1 that as the win-
dow is closed the slider 30 moves towards the free end
34 (Fig.2) of the channel section 32, the slider 30 being
relatively free to slide along the channel section 32 as
the window is opened and closed.
[0022] As will be seen from Figs. 2 and 4 in particular,
the channel member 22 also carries a stop member 36
which lies within the channel section in its active position
(as shown in Figs. 2 and 4). As the window is opened
the stay 24 is caused to pivot and the slider 30 moves
along the channel section 32 until it engages the stop
member 36.
[0023] The channel member 22 and the stay 24 are
fitted to the window in relative positions in order to restrict
the opening movement of the window as desired, it being
understood that the further the channel member 22 and
stay 24 are fitted away from the hinged edge of the win-
dow panel 14, the more restricted will be the window
opening. Also, the relative lengths of the channel section
32 and stay 24 are chosen to ensure that the slider 30
lies within the channel section 32 when the window is
fully closed.
[0024] In normal use, the stop member 36 will remain
in its active position and the opening movement of the
window panel 14 will be restricted to the angle of opening
movement at which the slider 30 engages the stop mem-
ber 36, as is shown in Fig. 1.
[0025] However, when it is desired to release the safe-
ty catch 10, the stop member 36 can be moved to its
inactive position as shown in Figs. 3 and 5, whereupon
the slider 30 can move to (and in this embodiment be-
yond) the end 40 of the channel section 32, permitting
full window opening. Thus, in the embodiment shown,
the channel section 32 is of a length, and is fitted in a
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position upon the window panel 14, whereby when the
window panel 14 is full opened the slider 30 leaves the
channel section 32 altogether and the stay 24 becomes
separated from the channel member 22. Fig.7 shows a
condition in which the window panel 14 (albeit perhaps
not fully opened) has been opened sufficiently to release
the slider 30 from the channel section 32.
[0026] Figs. 4, 5 and 6 show more detail of the channel
member 22, and the components thereof.
[0027] The stop member 36 comprises a raised abut-
ment upon the periphery of a wheel 42, the wheel 42
being mounted for rotary movement upon an axle 44.
The axle 44 also carries a torsion spring 46, which serves
to bias the wheel 42 in an anticlockwise direction as
shown in Figs. 4-6, and thereby to bias the stop member
36 to its active position.
[0028] The channel member 22 also carries an elec-
trically-operated actuator 50, which has a projecting
plunger 52, the plunger 52 engaging the peripheral sur-
face of the wheel 42 (see Figs. 4 and 5). The peripheral
surface of the wheel 42 has a flat 54, and in the active
position of the stop member 36 the plunger 52 engages
the flat 54, as shown in Fig.4.
[0029] The electrically-operated actuator preferably
includes or comprises a solenoid, and the plunger 52 is
normally locked in its extended position as shown in Figs.
4 and 6. Upon receipt of an appropriate electrical signal,
however, the plunger 52 is released and can be de-
pressed into its housing.
[0030] Referring to the active position shown in Fig.4,
when the slider 30 is present within the channel section
32 and the window is opened, the slider engages the stop
member 36 and seeks to rotate the wheel 42 clockwise
as drawn. However, since the central axis of the axle 44
lies between the stop member 36 and the point of en-
gagement of the plunger 52 with the flat 54, clockwise
rotation of the wheel 42 is resisted by the plunger 52.
The wheel 42 cannot therefore rotate clockwise whilst
the plunger 52 is locked in its extended position as shown,
and the movement of the slider 30 in the channel section
32 is limited by the stop member 36, and the opening
movement of the window is thereby restricted.
[0031] However, when the appropriate signal is re-
ceived by the actuator and the plunger 52 is released,
the wheel 42 is able to rotate clockwise allowing the stop
member 36 to move from its active position in Fig.4 to its
inactive position of Fig.5. In this position, the stop mem-
ber presents no limit to the slider 30 and the slider can
move to (and out of) the end 40 of the channel section 32.
[0032] It will be understood that the wheel 42 does not
rotate on its own, and it is only the slider 30 which drives
the stop member 36 to move to its inactive position. This
is preferred since in an emergency not all of the windows
may be opened, and those windows which are not
opened do not need to be checked or reset as described
below, but instead will automatically resume their normal
locked restricting condition when the plunger 52 is again
locked in its extended position. Also, if a false alarm is

issued by a smoke or fire alarm there will be no need to
reset the safety catch unless a window has been fully
opened. Clearly, however, in other less preferred em-
bodiments the stop member may be positively moved to
its inactive position.
[0033] A suitable electrically-operated actuator is
available from Servocell Limited, of 1 Astra Centre, Har-
low, Essex, CM20 2BN, England, and is sold under the
trade name "Active Latch", model number "AL2". This
actuator uses a piezo-electric solenoid which uses very
little energy, so that it can suitably be powered by a bat-
tery. Such an actuator uses a plunger 52 which is spring-
biased towards its extended position, and an appropriate
electrical signal unlocks the plunger and allows it to be
depressed. Discontinuance of the electrical signal locks
the plunger in its extended position.
[0034] Though not shown in the drawings, the actuator
50 is connected to a radio receiver (which may be fitted
into the channel member 22 or elsewhere upon the glaz-
ing panel 14), and an operating signal can be transmitted
to the actuator 50 to release the plunger 52. The operat-
ing signal can arrive directly from a smoke or fire alarm,
or from a dedicated control facility. Suitable radio receiv-
ers are in widespread use and available from electronics
suppliers such as Maplin and the like, and are also of
very low power consumption, so that both the actuator
and the radio receiver can be powered by battery. There
is therefore no need to connect the safety catch to mains
electricity.
[0035] It is a requirement in the UK that a safety catch
must be able to withstand a force seeking to open the
window of 600 N at the locking edge (i.e. the edge of the
window panel opposite to the hinges 20). The geometry
of the safety catch 10 is such that a force upon the locking
edge of 600 N is reduced to a lower force seeking to
rotate the wheel 42. The "Active Latch AL2" can withstand
a force of 1000 N seeking to depress the locked plunger
52 so that the mandatory requirements upon the safety
catch 10 are easily met.
[0036] It will be noted from Fig.7 that in this preferred
embodiment the stay 24 becomes separated from the
channel section 32 when the window is opened sufficient-
ly. It is furthermore desirable that if an attempt is made
to close the window panel 14 from the position of Fig.7
it will not be possible to do so because the slider 30 and
stay 24 will foul the channel member 22. It is thus imme-
diately apparent which of the windows has been fully
opened, and which of the safety catches 10 requires re-
setting to its restricting condition.
[0037] Resetting of the safety catch 10 requires re-
placement of the slider 30 into the end 40 of the channel
section 32. Also, since the stop member 36 will automat-
ically have returned to its active position under the bias
of the spring 46, the stop member 36 will need to be
depressed to allow the slider 30 to pass along the channel
section 32. It may be necessary to trigger the actuator
50 to release the plunger 52 during this resetting, and a
suitable control signal can allow the plunger to be de-

5 6 



EP 1 967 676 B1

5

5

10

15

20

25

30

35

40

45

50

55

pressed. Alternatively (but less preferably) the actuator
50 may remain in its unlocked condition until a resetting
signal is received (after the slider 30 has been returned
to the channel section 32 and the window fully closed)
whereupon the plunger 52 once again become locked in
its extended position.
[0038] It will be understood that no key is required to
release the safety catch 10, and since an electrical signal
can be issued remotely to several safety catches at the
same time, the present invention is suited to public or
commercial buildings having a large number of hinged
windows.
[0039] In a large public or commercial building for ex-
ample, if the building has a central fire alarm system it
can be arranged that the safety catches on the windows
of all parts of the building be released together, whereas
if the building has separate fire alarm systems for sepa-
rate parts of the building it can be arranged that each fire
alarm system is linked only to the safety catches on the
windows of that part of the building.

Claims

1. A safety catch (10) for restricting the opening move-
ment of a hinged window panel (14) relative to its
frame (16), the safety catch comprising a channel
member (22) and a stay (24), the channel member
being adapted for securement to one of the window
panel and frame, and the stay being adapted for se-
curement to the other of the window panel and frame,
the stay having a slider (30) which can move relative
to the channel member, the safety catch having a
stop member (36) which is movable between active
and inactive positions, the stop member in its active
position being engageable by the slider so as to limit
the movement of the slider relative to the channel
member, movement of the stop member between its
active and inactive positions being controlled by an
electrically-operated actuator (50).

2. A safety catch according to Claim 1 in which the stop
member is biased into its active position by a resilient
biasing member (46).

3. A safety catch according to Claim 1 or Claim 2 in
which the electrically-operated actuator (50) is con-
nected to a receiver adapted to receive a radio con-
trol signal.

4. A safety catch according to any one of Claims 1-3 in
which the electrically-controlled actuator (50) has a
first (secured) condition in which it holds the stop
member in its active position, and a second (unse-
cured) condition in which the stop member is re-
leased and can be moved from its active position to
its inactive position.

5. A safety catch according to Claim 4 in which the elec-
trically-controlled actuator (50) will remain in its sec-
ond (unsecured) condition only whilst a control signal
is being received, and will return to its first (secured)
condition when the control signal is no longer being
received.

6. A safety catch according to any one of Claims 1-5 in
which the channel member (22) has a channel sec-
tion (32) within which the slider 30 can move, the
channel section having a first end (34) and a second
end (40), the stop member (36) in its active position
lying between the first and second ends, the stop
member when held in its active position limiting
movement of the slider (30) towards the second end
(40) of the channel section, the stop member in its
inactive position allowing the slider to move to the
second end.

7. A safety catch according to Claim 6 in which the sec-
ond end (40) is open to allow the egress and entry
of the slider (30).

8. A safety catch according to any one of Claims 1-7 in
which the stop member (36) is an abutment surface
of a wheel member (42) which is mounted for partial
rotation upon an axle (44).

9. A safety catch according to Claim 8 in which the stop
member (36) projects into the path of the slider (30)
through an opening in a channel section (32) of the
channel member (32).

10. A safety catch according to Claim 8 or Claim 9 in
which the electrically-controlled actuator engages a
flattened part (54) of the periphery of the wheel mem-
ber (42).

Patentansprüche

1. Sicherungsvorrichtung (10) zur Einschränkung der
Öffnungsbewegung eines angelenkten Fensterele-
ments (14) relativ zu seinem Rahmen (16), wobei
die Sicherungsvorrichtung ein Rillenelement (22)
und einen Bügel (24) umfasst, wobei das Rillenele-
ment zur Befestigung an dem Fensterelement oder
dem Rahmen ausgeführt ist und der Bügel umge-
kehrt zur Befestigung an dem Rahmen bzw. dem
Fensterelement ausgeführt ist, wobei der Bügel ein
Gleitstück (30) aufweist, das sich relativ zu dem Ril-
lenelement bewegen kann, wobei die Sicherungs-
vorrichtung ein Anschlagelement (36) aufweist, das
zwischen einer aktiven und einer inaktiven Position
bewegt werden kann, wobei das Anschlagelement
in seiner aktiven Position von dem Gleitstück in Ein-
griff genommen werden kann, um die Bewegung des
Gleitstücks relativ zu dem Rillenelement zu begren-
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zen, wobei die Bewegung des Anschlagelements
zwischen seiner aktiven und seiner inaktiven Positi-
on von einem elektrisch betätigten Stellantrieb (50)
gesteuert wird.

2. Sicherungsvorrichtung nach Anspruch 1, bei der das
Anschlagelement von einem federnden Vorspan-
nelement (46) in seine aktive Position vorgespannt
wird.

3. Sicherungsvorrichtung nach Anspruch 1 oder An-
spruch 2, bei der der elektrisch betätigte Stellantrieb
(50) mit einem Empfänger zum Empfangen eines
Funksteuerungssignals verbunden ist.

4. Sicherungsvorrichtung nach einem der Ansprüche
1 bis 3, bei der der elektrisch gesteuerte Stellantrieb
(50) einen ersten (gesicherten) Zustand, in welchem
er das Anschlagelement in seiner aktiven Position
hält, und einen zweiten (ungesicherten) Zustand auf-
weist, in welchem das Anschlagelement ausgelöst
ist und von seiner aktiven Position auf seine inaktive
Position bewegt werden kann.

5. Sicherungsvorrichtung nach Anspruch 4, bei der der
elektrisch gesteuerte Stellantrieb (50) nur während
des Empfangs eines Steuersignals in seinem zwei-
ten (ungesicherten) Zustand bleibt und in seinen er-
sten (gesicherten) Zustand zurückkehrt, wenn das
Steuersignal nicht mehr empfangen wird.

6. Sicherungsvorrichtung nach einem der Ansprüche
1 bis 5, bei der das Rillenelement (22) einen Rillen-
abschnitt (32) aufweist, in welchem sich das Gleit-
stück (30) bewegen kann, wobei der Rillenabschnitt
ein erstes Ende (34) und ein zweites Ende (40) auf-
weist, wobei das Anschlagelement (36) in seiner ak-
tiven Position zwischen dem ersten und dem zweiten
Ende liegt, wobei das Anschlagelement, wenn es in
seiner aktiven Position gehalten wird, die Bewegung
des Gleitstücks (30) in Richtung auf das zweite Ende
(40) des Rillenabschnitts begrenzt, wobei das An-
schlagelement in seiner inaktiven Position zulässt,
dass sich das Gleitstück zu dem zweiten Ende be-
wegt.

7. Sicherungsvorrichtung nach Anspruch 6, bei der das
zweite Ende (40) offen ist, um das Austreten und
den Eintritt des Gleitstücks (30) zu ermöglichen.

8. Sicherungsvorrichtung nach einem der Ansprüche
1 bis 7, bei der das Anschlagelement (36) eine
Stoßfläche eines Radelements (42) ist, das zur teil-
weisen Drehung auf einer Achse (44) montiert ist.

9. Sicherungsvorrichtung nach Anspruch 8, bei der das
Anschlagelement (36) durch eine Öffnung in einem
Rillenabschnitt (32) des Rillenelements (32) in die

Bahn des Gleitstücks (30) ragt.

10. Sicherungsvorrichtung nach Anspruch 8 oder An-
spruch 9, bei der der elektrisch gesteuerte Stellan-
trieb an einem abgeflachten Teil (54) des Rands des
Radelements (42) in Anlage ist.

Revendications

1. Crochet de sécurité (10) pour restreindre le mouve-
ment d’ouverture d’un panneau vitré fixé par des
charnières (14) par rapport à son encadrement (16),
le crochet de sécurité comprenant un élément à ca-
nal (22) et un support (24), l’élément à canal étant
adapté à la fixation à l’un du panneau vitré et de
l’encadrement, et le support étant adapté à la fixation
à l’autre du panneau vitré et de l’encadrement, le
support ayant un coulisseau (30) qui peut se dépla-
cer par rapport à l’élément à canal, le crochet de
sécurité ayant un élément d’arrêt (36) qui est mobile
entre des positions active et inactive, l’élément d’ar-
rêt dans sa position active pouvant être mis en prise
par le coulisseau de manière à limiter le mouvement
du coulisseau par rapport à l’élément à canal, le mou-
vement de l’élément d’arrêt entre ses positions ac-
tive et inactive étant commandé par un actionneur
électrique (50).

2. Crochet de sécurité selon la Revendication 1 dans
lequel l’élément d’arrêt est sollicité dans sa position
active par un élément de sollicitation élastique (46).

3. Crochet de sécurité selon la Revendication 1 ou Re-
vendication 2 dans lequel l’actionneur électrique (50)
est connecté à un récepteur adapté à recevoir un
signal de commande radio.

4. Crochet de sécurité selon une quelconque des Re-
vendications 1-3 dans lequel l’actionneur comman-
dé électriquement (50) a une première condition (sé-
curisée) dans laquelle il maintient l’élément d’arrêt
dans sa position active, et une seconde condition
(non sécurisée) dans laquelle l’élément d’arrêt est
relâché et peut être déplacé de sa position active à
sa position inactive.

5. Crochet de sécurité selon la Revendication 4 dans
lequel l’actionneur commandé électriquement (50)
restera dans sa seconde condition (non sécurisée)
uniquement lorsqu’un signal de commande sera re-
çu, et reviendra à sa première condition (sécurisée)
lorsque le signal de commande ne sera plus reçu.

6. Crochet de sécurité selon une quelconque des Re-
vendications 1-5 dans lequel l’élément à canal (22)
a une section de canal (32) à l’intérieur de laquelle
le coulisseau 30 peut se déplacer, la section de canal
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ayant une première extrémité (34) et une seconde
extrémité (40), l’élément d’arrêt (36) dans sa position
active se trouvant entre les première et seconde ex-
trémités, l’élément d’arrêt limitant le mouvement du
coulisseau (30) vers la seconde extrémité (40) de la
section de canal lorsqu’il est maintenu dans sa po-
sition active, l’élément d’arrêt dans sa position inac-
tive permettant au coulisseau de se déplacer vers la
seconde extrémité.

7. Crochet de sécurité selon la Revendication 6 dans
lequel la seconde extrémité (40) est ouverte pour
permettre la sortie et l’entrée du coulisseau (30).

8. Crochet de sécurité selon une quelconque des Re-
vendications 1-7 dans lequel l’élément d’arrêt (36)
est une surface de butée d’un élément de roue (42)
qui est monté pour une rotation partielle sur un axe
(44).

9. Crochet de sécurité selon la Revendication 8 dans
lequel l’élément d’arrêt (36) dépasse à l’intérieur du
cheminement du coulisseau (30) à travers une
ouverture dans la section de canal (32) de l’élément
à canal (32).

10. Crochet de sécurité selon la Revendication 8 ou Re-
vendication 9 dans lequel l’actionneur commandé
électriquement vient en prise avec une partie aplatie
(54) de la périphérie de l’élément de roue (42).
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