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(54) COMPONENT ASSEMBLY

(57) A component assembly comprises a structure
(14) defining a receiving cavity (24) for a component (12),
the structure (14) including a locking cavity (32) for a
locking device (16). The locking device (16) has a pair
of elongate arms (38) extending along a main axis (A)
and arranged in facing relationship, and an elastically
deformable bridge (42) connecting said arms (38). The
bridge (42) divides said locking device (16) into: a locking
portion, on one side of the bridge (42), in which the arms

(38) are configured to positively engage with respective
locking elements (54) in the locking cavity (32), thereby
defining a locked position, and an engaging portion, on
the opposite side of the bridge (42), in which the arms
(38) are provided with means (58) adapted to engage
with the component (12) to maintain the latter in its re-
ceiving cavity (24), when the locking device (16) is in the
locked position.
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Description

Technical field

[0001] The present invention generally relates to an
assembly of a component on a structure defining a re-
ceiving cavity for the component.

Background of the Invention

[0002] The need for assembling a component in a re-
ceiving cavity may exist in a variety of technical fields.
One particular example relates to the field of electric or
electronic components. Many electronic components
such as fuses, relays, etc., are distributed throughout au-
tomotive vehicles. Relays are plugged into sockets gen-
erally provided on a circuit board or in a junction box.
[0003] Relays are generally designed with a parallel-
epiped body having a square or rectangular base, and a
bottom face equipped with conductive pin terminals. Au-
tomotive relays are declined in different ISO standards
having different plug-in configuration. Moreover, stand-
ard relays are provided in various sizes corresponding
to specific electrical characteristics.
[0004] Relay sockets are normally made from an insu-
lating material and comprise a base plate with pin aper-
tures or receptacles for receiving associated pin termi-
nals of the relays. The pin apertures cooperate with con-
nector terminals arranged to be in contact with the relay
pin terminals. The socket comprises side walls surround-
ing the base plate to form an open cavity protecting the
relay, and means to prevent accidental removal of the
relay. With the increase in electronic systems in vehicles,
the space provided to house the relays is limited and
relays are not necessarily mounted in a horizontal plane
but also plugged in sockets arranged in vertical or inclined
planes.
[0005] Vehicle compartments also offer relays a tough
environment in terms of temperature, vibrations, and hu-
midity, which may cause the electrical connection be-
tween relays and the mating components of the socket
to be ineffective. It is therefore important that the relays
be maintained in electrical contact with the sockets over
time.
[0006] A conventional design of relay socket compris-
es a body with a roughly square flat base plate comprising
pin apertures. Side walls extend from the base plate to
form a housing defining an open cavity for a relay. A
plurality of elastically deformable locking elements are
provided integrally with the side walls. The locking ele-
ments are formed by fingers of different lengths in the
side walls, provided with a hook-shaped end configured
to engage with a top face of the relay opposite the pin
terminals. Each locking element has a length adapted to
engage a relay having a predetermined height, allowing
the same socket to be used with several types of relays
(having the same pin configuration).
[0007] When plugging a relay into the socket, the relay

body slides into the housing, elastically spreading the
locking elements out of the housing until a bottom face
of the relay abuts against the base plate of the socket.
Once the relay is fully inserted in the socket, the locking
element having a length adapted to the height of the relay
body will engage the top relay surface, thereby maintain-
ing the relay in proper electrical engagement.
[0008] Removing the relay requires to simultaneously
spread the locking elements and pull the relay out of the
socket. The removing operation is therefore rather cum-
bersome and may require special tools or skills.

Object of the invention

[0009] An object of the present invention is to provide
an improved way of assembling a component in a receiv-
ing structure.

General Description of the Invention

[0010] This object is achieved by a component assem-
bly according to the present invention, which comprises:

a structure defining a receiving cavity for a compo-
nent, the structure including a locking cavity for a
locking device;
the locking device having a pair of elongate arms
extending along a main axis and arranged in facing
relationship, and an elastically deformable bridge
connecting the arms;
wherein the bridge divides the locking device into:

a locking portion, on one side of the bridge, in
which the arms are configured to positively en-
gage with respective locking elements in the
locking cavity, thereby defining a locked posi-
tion, and
an engaging portion, on the opposite side of the
bridge, in which the arms are provided with
means adapted to engage with the component
to maintain the latter in its receiving cavity, when
the locking device is in the locked position.

[0011] The present invention relies on the use of a lock-
ing device that is designed to lock in place in a cavity
attached to the structure receiving the component, while
at the same time, from another end of the locking device,
come into engagement with the component received in
its cavity. A fast and secure mounting of the component
is thus obtained.
[0012] The elasticity of the bridge is used to give some
flexibility such that the arms of the locking device can be
selectively displaced from an initial configuration, in order
to allow movement of the arm portions in the locking por-
tion for the purpose of engagement with, or disengage-
ment from, the locking elements in the locking cavity.
When no external forces are applied to the locking device,
it remains or returns in the initial configuration.

1 2 



EP 3 660 878 A1

3

5

10

15

20

25

30

35

40

45

50

55

[0013] In the engaging portion, the arms are advanta-
geously provided with tabs protruding at an angle from
the main axis. In addition, these tabs preferably extend
from lateral faces of the arms, namely out of the bending
plane of the locking device. The tabs thus extend out of
the general plane of the locking device and in use will
come to bear against a surface of the component that is
arranged nearby.
[0014] This being said, different forms of engagement
means can be provided in the engagement portion. Tabs,
or other protruding elements, can be provided at different
positions along the arms. They may be designed to bear
onto the component from above, or to engage a lateral
side of the component, and/or to cooperate by form-fit-
ting. The skilled person may devise various means of
engagement to block the component in place in the cav-
ity.
[0015] The locking function may be obtained by pro-
viding the arm portions in the locking portion with at least
one hook protruding from the arm’s outer face and that
cooperates with the respective locking element in the
locking cavity. Preferably however, a plurality of hooks
are arranged on the arms to extend along the main axis
in order to define a plurality of locked positions at increas-
ing depths. This advantageous design allows safely lock-
ing in place components of different heights.
[0016] The locking elements, in turn, may take the form
of inwardly protruding teeth arranged in the locking sec-
tion. One retentetion tooth is sufficient to cooperate with
the hooks of one arm.
[0017] In embodiments, the locking device is config-
ured such that in the locked position, the arm portions in
the locking portion are spaced from one another. The
bridge is configured such that spreading apart the arm
portions in the engaging portion causes a reduction of
spacing between the arm portions of the locking portion,
to permit disengagement from the locked position.
[0018] Advantageously, the facing arm portions in the
locking portion are configured to define a tapering gap
from the free ends of the arms towards the center, so
that the gap can be engaged by a tool. Such tool can
thus be used to spread apart the arms of the engagement
portion, in order to disengage the locking portion.
[0019] In embodiments, the locking cavity includes an
inlet section and a locking section, in which the locking
elements are arranged. The locking cavity is preferably
arranged in a lateral wall defining the component receiv-
ing cavity in the structure.
[0020] In embodiments the inlet section has a width
tapering towards the locking section. Each arm compris-
es a rib protruding from its outer face, which engages in
a lateral guide groove in the inlet section. The ribs have
a lateral extent that is larger than the end aperture of the
inlet section towards the locking section, to prevent full
insertion of the locking device into the cavity.

Brief Description of the Drawings

[0021] Further details and advantages of the present
invention will be apparent from the following detailed de-
scription of not limiting embodiments with reference to
the attached drawings, wherein:

Fig. 1 is a perspective view of a relay and socket as-
sembly according to an embodiment of the
present invention;

Fig. 2 is a top view of the empty socket of Fig. 1;
Fig. 3 is a front view of the locking device of Fig. 1;
Fig. 4 is a cross-section view through the assembly

along line 4-4 in Fig.2, with the locking device
in locking position;

Fig. 5 is a close up view of detail 5 in Fig. 4;
Fig. 6 is a view of the socket assembly of Fig. 1, with

a tool inserted in the locking device, illustrating
the removal process.

Description of Preferred Embodiments

[0022] In the context of the following description, the
terms "vertical", "horizontal", "top", "bottom" will be used
in reference to the orientation of Fig. 1.
[0023] An embodiment of the present invention will be
described in detail with reference to an example of ap-
plication where the component is an electronic compo-
nent, namely a relay, and the structure with cavity is a
socket for such relay.
[0024] Fig. 1 shows an assembly 10 comprising three
main elements: a relay 12, a socket 14 and a locking
device 16. In use, the relay 12 is arranged inside the
socket 14 to be in electrical connection with an electric
circuit. The locking device 16 allows securing the relay
12 in place in the socket 14 in order to prevent accidental
removal/disconnection of the relay 12.
[0025] The relay 12 is inserted into the socket 14 from
the top. The socket 14 comprises a lower, connector por-
tion 18 that can be simply connected to an electrical cir-
cuit or integrated with a circuit board or any other circuit
element, not shown; and an upper, socket portion 20 con-
figured to receive the relay 12. The socket 14 is preferably
a one-piece element manufactured from an insulating
material like for example plastic material, by injection
moulding or any suitable manufacturing process.
[0026] The connector portion 18 is shown in Fig. 1 with
straight external walls 22, but one will understand that it
may be designed to comprise connection elements such
as for example screw holes, pins or clips, compatible with
a circuit board.
[0027] The socket portion 20 as shown in Figs. 1 and
2 forms a housing for the relay 12 that comprises a cavity
24 open at its top, delimited at its bottom by a substantially
square bottom plate 26 and peripherally by four lateral
walls 28 extending vertically from the edges of the bottom
plate 26. The bottom plate 26 here comprises fives pin
apertures 30 for receiving pin terminals of the relay 12.
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Although not shown, it will be understood that when the
relay 12 is properly inserted in the socket 14, the relay
pin terminals engage through these pin apertures 30. On
the lower side of bottom plate 30 (opposite the relay), the
relay pin terminals are in contact with connector-side ter-
minals that can be connected to a PCB or electrical circuit
in any appropriate manner. The shape of the bottom
plate, the walls, and the number and position of the pin
apertures are adapted for one type of relay. These fea-
tures are not critical and may be adapted otherwise to
connect with other electronic components.
[0028] As it will now be more apparent from Figs. 3 and
4, the relay 12 is locked in place in the socket 14 by
means of the locking device 16, which is engaged in a
locking cavity 32 that is integrated in the socket 14. More
specifically, the locking cavity 32 is formed as a narrow,
elongate recess in one lateral wall 28 of the socket 14.
The locking cavity 32 is open at its top and includes a
guiding inlet section 34 (at the level of the housing wall),
followed by a locking section 36 (extending along the
connector portion). The cavity 32 is arranged such that
the insertion direction of the locking device 16 into the
cavity 32 is the same as the direction of insertion of the
relay 12 into the socket 14, here vertical.
[0029] As better shown in Fig. 3, the locking device 16
comprises a pair of elongate arms 38 that extend along
a main axis A in facing relationship. The arms 38 are
connected with one another by an elastically deformable
bridge 42. As seen in the figure, the two arms 38 are
identical and in fact the device 16 is symmetrical with
respect to main axis A that passes through the centre of
the bridge 42. Each arm 38 comprises an inner face 44
facing the other arm, an opposite outer face 46 and two
flat lateral sides 48 between the inner and outer faces
44, 46. The locking device 16 is typically a one-piece
element that is made from plastic material, by injection
moulding or any other suitable process. Suitable mate-
rials are e.g. polyamide 6, or the like. The bridge 42 di-
vides the locking device 16 into two portions. On one side
of the bridge 42, there is a locking portion 50, in which
the arms 38 are configured to positively engage with re-
spective locking elements in the locking cavity, to define
a locked position. In this embodiment, the arms 38 are
provided with hooks 52 that cooperate with correspond-
ing retention teeth 54 in the cavity 32.
[0030] On the opposite side of the bridge 42, there is
an engaging portion 56, in which the arms 38 are provided
with means adapted to engage with the relay 12 to main-
tain the latter in the receiving cavity 24, when the locking
device 16 is in the locked position. Here the engaging
means comprise tabs 58 that extend transversally to the
main axis A, from the upper ends of the arms 38
[0031] The two arms 38 interact via the flexible bridge
42 as two symmetrical levers in such a manner that the
locking device 16 can be inserted from the top opening
of the cavity 32 and locked therein, and can be removed
therefrom. The bridge 42 is centrally positioned in be-
tween the engaging 56 and locking 50 sections. The arm

portions on both sides of the bridge 42 have free ends.
[0032] As it will appear from the description of Fig.4,
the locking device 16 can be locked in place in the cavity
32 and can actually take several locked positions to ac-
commodate to different relay heights.
[0033] As already indicated, the locking device 16 is
introduced from above into the locking cavity 32, in a
direction parall to main axis A, with the locking portion
50 first. The locking device 16 is pushed downward so
that the locking portion 50 traverses the guide section 34
and passes into the locking section 36 where the hooks
52 can engage with the retention teeth 54. The locking
device 16 is pushed downward until the tabs 58 come
into abutment with the top face 14.1 of the relay 14 and
a pair of hooks 52 are engaged with the retention teeth
54. This is the locked position illustrated in Fig.4. The
locking device 16 is form fittingly locked in the cavity 24
whereas the upper movement of the relay (out of the
socket cavity 24) is prevented by the tabs 58 of the locking
device 16. The relay 14 is thus securely plugged in the
socket 12 and cannot be removed without removing the
locking device 16.
[0034] Since the locking device 16 is provided with a
plurality of hooks 52, at different positions along the main
axis A, it can be locked in place at different depths inside
the cavity 32, and thereby accomdate for fixing relays of
different heights. In the illustrated embodiment, the lock-
ing device 16 is retained by its third hook 54. But allto-
gether the locking device 16 can be locked in four differ-
ent positions, to fix in place relays that are shorter and
longer.
[0035] It may be noted here that the tabs 58 are ad-
vantageously inclined somewhat downwards, i.e. the
free ends of the tabs 58 are not perpendicular to the main
axis A but inclined towards the locking portion 50. The
distance between the upper and lower ends of the tab
58, seen along axis A, is preferably about half the disance
between two successive hooks 52. This inclined config-
uration of the tabs 58 allows using the elasticity of the
plastic material forming the device 16 to absorb small
variations of height of the relay and having the locking
device 16 in tension in the locked position. Also to be
noticed is the fact that the tabs 58 project out of the gen-
eral plane of the locking device 16. As can be understood
from Fig.3, the locking device 16 globally extends in the
plane of the drawing sheet, and it is also the plane in
which the arms 38 will move due to bridge 42 bending.
Specifically, the top of each tab 58 is fixed to the non-
visible rear lateral side (opposite the front lateral side 48
visible in Fig.3), i.e. behind the plane of the drawing sheet,
and project readward, as can be seen in Fig.1, so that
they can bear from above against the relay top face 14.1.
[0036] Another remarkable aspect of the locking de-
vice 16 is that it is designed to be easily removed from
the locking cavity 32. For this purpose, the bridge 42 is
designed to give some flexibility allowing moving together
the arm ends in the locking portion 50.
[0037] In the locked position of Fig.4, the arm ends in
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the locking portions 50 are spaced apart, while the hooks
52 are engaged with the teeth 54. As it will be understood,
due to the flexibility of the bridge, spreading apart the
arms 38 in the engaging portion (direction of the horizon-
tal arrows in Fig.4) will cause the arms ends in the locking
portion 50 to come closer together, thereby disengaging
the hooks 52 from the teeth 54. The locking device 16
can thus be removed by acting on the upper arm ends.
[0038] It may be noted that the locking device config-
uration shown in Fig.3 may be referred to as initial or rest
configuration. When forces are applied on the upper ends
of the arm 38, namely to spread them apart, the lower
ends move, due to the elasticity provided by the bridge
42, closer together, in a kind of lever reaction. When
these forces are cancelled, the locking device tends to
return to its initial configuration.
[0039] For convenience, the locking device 16 is ad-
vantageously designed to cooperate with a tool to facil-
itate its removal. As can be seen, in the engaging portion
56 the arm ends are close together and are configured
such that the inner surfaces 44 define an inwardly taper-
ing gap 60 (i.e. from the free ends towards the bridge
42). This gap 60 can be engaged by a tool having a
wedge-shaped extremity, such as a flat-blade screwdriv-
er 62, see Fig.6. A chamfer is preferably provided at the
inlet of the gap 60 at the top end of the arms 38 to facilitate
entry of the screwdriver blade. Pushing down the screw-
driver tip will spread apart the arms 38, causing the arm
sections in the locking portion 50 to move together and
disengage from the locked position, as explained before.
The intrinsic elasticity of the locking device 16 also caus-
es the locking device 16 to clamp on the screwdriver.
Removal of the locking device 16 is thus achieved by
engaging the tool/screwdriver 62 into the gap 60, moving
downward to cause disengagement of the hooks 52 and
grip onto the screwdriver, and moving the screwdriver 62
upward to extract the locking device 16. The locking de-
vice 16 being removed, the relay 12 can be pulled out of
the cavity 24.
[0040] Some advantageous details of design remain
to be noted.
[0041] A guiding rib 64 protrudes from the outer face
46 of each arm 38. These ribs 64 engage into lateral
grooves 65 extending in the inlet section 34 of the cavity
34, as can be seen in Figs. 2 and 4. For centering pur-
poses, the lateral grooves 66 are inclinded to form a
downwardly tapering inlet section 34. The inner end of
the inlet section 34, at the transition with the locking sec-
tion 36, has a width dimensioned to allow the passage
of the locking portion 50 of the locking device 16. But the
distance between the outer edges of the two ribs 64 is
larger than the opening at the bottom of the inlet section
34, so that if the locking device 16 is inserted too deep
into the cavity 32, it will be blocked by the ribs 64 coming
into abutment with the narrow end of the inlet section 34.
[0042] As noticeable in Fig. 3, above and below the
bridge 42, the inner surfaces 44 of the arms 38 are
shaped to include recesses 66. These recesses 66 result

from material reduction provided to improve the bending
properties of the bridge 42 and the robustness of the
locking device 16 at the junctions between the bridge 42
and the arms 38.
[0043] The locking section 36 of the cavity 32 is laterally
delimited by a pair of walls 68. The two retention teeth
54 are arranged at same height and protrude inwardly
from these walls 68. Each retention tooth 54 has an gen-
erally triangular shape with an oblique sliding face 69 and
a bottom abutment face 70 that is substantially perpen-
dicular to the lateral wall 68, i.e. horizontal, as best seen
in Fig. 5.
[0044] The hooks 52 are also of generally triangular
shape and extend from the outer face 46 of the arms 38.
Each hook 52 comprises an oblique sliding face 72 and
an upper locking face 74 configured to engage with the
abutment face 70 of the locking tooth 54. As will be un-
derstood, when the locking device 16 is being installed,
the hooks 52 slide over the teeth 54 until the desired
depth is reached.
[0045] In the locked position the corresponding faces
70 and 74 of hook 52 and tooth 54 are in abutment. To
facilitate the removal of the locking device 16, the locking
face 74 of the hook 52 and the abutment face 70 of the
tooth 54 are preferably tangent to each other. Also, it is
preferred that the abutment face 70 of the retention tooth
54 has a negative angle α with respect to the perpendic-
ular to main axis A. This angle α may be defined between
0.5° and 3°, in particular about 1°.

Claims

1. A component assembly comprising:

a structure (14) defining a receiving cavity (24)
for a component (12), said structure (14) includ-
ing a locking cavity (32) for a locking device (16);
the locking device (16) having a pair of elongate
arms (38) extending along a main axis (A) and
arranged in facing relationship, and an elastical-
ly deformable bridge (42) connecting said arms
(38);
wherein said bridge (42) divides said locking de-
vice (16) into:

a locking portion (50), on one side of said
bridge (42), in which the arms (38) are con-
figured to positively engage with respective
locking elements (54) in the locking cavity
(32), thereby defining a locked position, and
an engaging portion (56), on the opposite
side of said bridge (42), in which the arms
(38) are provided with means (58) adapted
to engage with the component (12) to main-
tain the latter in its receiving cavity (24),
when said locking device (16) is in said
locked position.
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2. The component assembly according to claim 1,
wherein said bridge (42) is designed to give some
flexibility such that the arms (38) of the locking device
(16) can be selectively displaced from an initial con-
figuration, in order to move the arm portions of the
locking portion (50) for the purpose of engagement
with, or disengagement from, the locking elements
(54) in the locking cavity (32).

3. The component assembly according to claim 1 or 2,
wherein in said engaging portion (56), said arms (38)
are provided with tabs (58) protruding at an angle
from said main axis (A).

4. The component assembly according to claim 3,
wherein said tabs (56) extend from lateral faces (48)
of said arms (38), namely out of a bending plane of
said locking device.

5. The component assembly according to any one of
the preceding claims, wherein the arm portions in
the locking portion (50) are each provided on their
outer face (46) with at least one hook (52) that co-
operates with the respective locking element (54) in
the locking cavity (32).

6. The component assembly according to claim 5,
wherein a plurality of hooks (52) are arranged on the
arms (38) along the main axis to define a plurality of
locked positions at increasing depths.

7. The component assembly according to any one of
the preceding claims, wherein the locking device (16)
is configured such that:

in said locked position, the arm portions in the
locking portion (50) are spaced from one anoth-
er; and
said bridge (42) is configured such that spread-
ing apart the arms sections in the engaging por-
tion (56) causes a reduction of spacing between
the arm sections of the locking portion (50), to
permit disengagement from the locked position.

8. The component assembly according to claim 7,
wherein the facing arm portions in the locking portion
(50) are configured to define a tapering gap (60) from
the free ends of the arms (38) towards the bridge
(42), so that said gap (60) can be engaged by a tool
to spread apart the arms (38).

9. The component assembly according any one of the
preceding claims, wherein the arm portions on both
sides of said bridge (42) have free ends.

10. The component assembly according to any one of
the preceding claims, wherein said locking cavity
(32) includes an inlet section (34) and a locking sec-

tion (36), in which the locking elements (54) are ar-
ranged.

11. The component assembly according to claim 10,
wherein said inlet section (34) has width tapering
towards the locking section (36).

12. The component assembly according to claim 10 or
11, wherein each arm (38) comprises a rib (64) pro-
truding from its outer face (46), which engages in a
lateral guide groove (65) in the inlet section (34).

13. The component assembly according to any one of
the preceding claims, wherein said locking elements
take the form of inwardly protruding teeth (54).

14. The component assembly according to any one of
the preceding claims, wherein said component (12)
is an electronic relay and said structure (14) is a sock-
et for such relay.
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