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(54) Device for assembling a spherical joint of a reflector of a vehicle headlamp, improved 
headlamp comprising said device and vehicle provided with said headlamp

(57) A device (1) for assembling a spherical joint (2)
for the reflector (3) of a headlamp comprising a tubular
shank (14) obtained in one piece with a block (11) of the
joint provided with a spherical seat (12) adapted to snap-
pingly receive a spherical head (9) integrally in use to a
headlamp body (5) by means of a respective stem (10),
the shank (14) being formed by at least one pair of elas-
tically deformable fins (16); a seat (15) for receiving the
shank (14) obtained in one piece with the reflector (3);
and a pin (17) adapted to selectively take a first position,
being aligned with the shank (14) at a mouth (18) thereof
facing the spherical seat and being connected in one
piece to the block through a cuttable diaphragm (19), and
a second position, in which it is at least partially driven
within the tubular shank (14) and interferes with the elas-
tically deformable fins (16) to such an extent that, when
the shank is inserted in the reception seat, they interfere
with a side wall (20) of the reception seat (15).
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Description

[0001] The present invention relates to an assembly
device for a spherical joint of a reflector of a vehicle head-
lamp. The invention is also relative to an improved head-
lamp provided with said device for supporting the reflec-
tor on the headlamp body and a vehicle provided with
said headlamp.
[0002] Motor vehicle headlamps generally comprise a
cup-shaped body closed at the front by a clear or prismed
lens, and housing on its interior a reflector for the light
source, which is supported tilting by the headlamp body
by a three stems suspension system, each of which is
equipped with a spherical joint and at least one of which
is axially movable by way of an adjusting device. The
spherical joint through which each stem is constrained
to the reflector, comprises a spherical head carried by
the stem and an elastically deformable block, typically
made of synthetic plastic material, defining within its in-
terior a spherical seat to snappingly receive the spherical
head of the stem.
[0003] Today, partly because of the ever more com-
plex reflector shapes, the blocks of the spherical joints
are not obtained in one piece with the reflector, but they
are separate elements, secured in the rear of the reflector
by way of linking elements, such as screws. In order to
assemble the blocks, therefore, the reflector must be pro-
vided with feet defined by sleeves obtained integrally in
one piece with the reflector upon which blocks are as-
sembled laterally overhanging, an assembly on the axis
of the spherical seat of the block with respective feet is
of course hindered by the need to leave the fixing screw
uncovered or otherwise easily accessible.
[0004] This results on one hand in large assembly de-
vice dimensions of each spherical joint, and on the other
hand relatively high construction and assembly costs of
the assembly device. In addition, the screws can loosen
in time, causing misalignment of the reflector.
[0005] It is therefore an aim of the invention to over-
come these drawbacks by providing a space-saving as-
sembly device for a support spherical joint for the reflector
of a vehicle headlamp, of easy and economical produc-
tion and assembly and that is not subject to loosening in
use.
[0006] The invention is thus related to a device for as-
sembling a spherical joint for a reflector of a vehicle head-
lamp as defined in claim 1.
[0007] The invention is also related to a vehicle head-
lamp provided with said assembly device, as defined in
claim 12, and a vehicle as defined in claim 13.
[0008] In particular, the assembly device according to
the invention comprises a tubular shank obtained in one
piece with the block and which overhangingly extends
therefrom, in the direction of an axis for introducing the
spherical head in the spherical seat and from the opposite
side to the seat; the tubular shank is formed by at least
one pair of fins, which are elastically deformable in a ra-
dial direction to the introduction axis; the device of the

invention, also comprises, in combination, a reception
seat for the shank, which is obtained in one piece with
the reflector; and a pin, that is shaped so as to be adapted
for selectively taking a first position, in which the pin is
aligned with the shank at a mouth thereof facing on the
side of the spherical seat and is connected in one piece
to the block through a cuttable diaphragm, and a second
position in which the pin is at least partially driven into
the tubular shank and interferes with the elastically de-
formable fins to such an extent that, when the shank is
inserted in the reception seat, the fins, in turn, interfere
with a sidewall of the reception seat.
[0009] According to a preferred embodiment of the in-
vention, the tubular shank and the pin are directly carried
by the block, axially aligned with each other and both
arranged to be coaxial with the spherical seat so that the
interior of the tubular shank directly communicates with
the spherical seat, in a position immediately underlying
it, by way of said mouth, and so that at least part of the
pin, in the first position of the latter, is housed within said
first spherical seat so as to protrude axially therein.
[0010] According to a further aspect of the invention,
the cuttable diaphragm consists of at least one thinned
portion and, therefore of reduced thickness, of a bottom
wall of the spherical seat.
[0011] In this way, the assembly device is relatively
low cost, quickly assembled and highly reliable, being
risk-free of the typical loosening of threaded joints. The
pin, once the cuttable diaphragm is cut due to the intro-
duction of the spherical head of the stem in its spherical
seat in the block, it behaves like the well-known connect-
ing element called "prisoner", but that is usually made of
a full section metal threaded shank that is interferingly
driven into a hole in a metal sheet or plate. It therefore
holds the fins forming the elastically deformable shank
of the block pressed against the sidewall of the reception
seat, preventing any accidental removal or loosening of
the connection between the headlamp body and the
headlamp.
[0012] Additional features and advantages of the in-
vention will appear clear from the following description
by no means limitative and merely explicative of an em-
bodiment thereof, described in reference to the attached
figures of the drawings in which:

- Figure 1 schematically illustrates a plan view from
above, illustrated in longitudinal section, of a front
headlamp of a known vehicle of which is shown only
part of the profile, having the reflector attached to
the headlamp by means of an assembly device pro-
duced according to the invention, which is illustrated
in a working position;

- Figure 2 illustrates in an enlarged scale a detail in a
longitudinal sectional view of the assembly device
of Figure 1;

- Figure 3 illustrates schematically and in longitudinal
section the assembly device for the reflector of the
headlamp of Figure 1 in three different steps a), b)
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and c) of its assembly, and
- Figure 4 illustrates schematically and in longitudinal

section a variant of the assembly device for the re-
flector of the headlamp of Figure 1.

[0013] With reference to Figures from 1 to 3, indicated
as a whole with 1 is an assembly device of a spherical
joint 2 for a reflector 3 of a front headlamp 4 for a vehicle
5 of any known type, in which is illustrated for simplicity
only part of the front profile thereof.
[0014] In particular, the vehicle headlamp 4 comprises
a headlamp body 6 substantially cup-shaped and closed
at the front by a clear or prismed lens 7, a light source 8,
for example an incandescent bulb, halogen or a gas-dis-
charge lamp or a LED, and the reflector 3, which serves
to channel the light rays emitted from the source 8 to-
wards the lens 7 according to a predetermined photo-
metric distribution. The reflector 3 for the light source 8
is arranged inside of the headlamp 6 and is supported
by the latter by at least three spherical joints 2, according
to a known scheme, of which only one is shown for sim-
plicity, out of scale.
[0015] Each joint or spherical joint 2 comprises a
spherical head 9 securable to the headlamp body, in this
case self-carried by the headlamp body 6 by way of a
respective stem 10 and a block 11 integrally carried by
the reflector 3 and internally provided with a spherical
seat 12 adapted to snappingly engage, in use, the spher-
ical head 9. In the case illustrated in Figure 1, the shown
spherical joint 2, is the one supported on the headlamp
body 6 by a stem 10 axially movable, along an axis A,
by a known adjusting device 13, schematically shown
with a block.
[0016] The block 11, in the complex of known structure,
defines the spherical seat 12 via at least one pair of elas-
tically deformable sectors 12b detached on the block 11
by respective known slits and not shown for simplicity.
[0017] According to the main aspect of the invention,
the blocks 11 of all the spherical joints 2 are made as
separate items from the reflector 3, but securable to the
latter as will be seen; in this case the blocks 11 are se-
cured to the reflector 3 each by a respective assembly
device 1.
[0018] Each assembly device 1 comprises, in combi-
nation, a tubular shank 14 obtained in one piece with the
respective block 11 and which overhangingly extends
therefrom, in the direction of an axis for introducing the
spherical head 9 into the spherical seat 12, in the case
illustrated formed by the axis A; and a seat 15 for receiv-
ing the shank 14 obtained in one piece with the reflector
3; in particular, the tubular shank 14 extends from the
block 11 from the opposite side of the spherical seat 12
and is formed by at least a couple of fins 16 which are
elastically deformable in a direction radial to the introduc-
tion axis A.
[0019] According to the main aspect of the invention,
the device 1 further comprises a pin 17 adapted to se-
lectively assume two different operating positions. In a

first position, illustrated in figure 3a, the pin 17 is aligned
with the shank 14 at a mouth or inlet opening 18 (Figure
1) thereof facing the spherical seat 12 and is connected
in one piece to the block 11 through a cuttable diaphragm
19 (Figures 3a and 3b). In a second position, illustrated
in Figures 1 and 3c, the pin 17 is instead at least partially
driven within the tubular shank 14 and interferes with the
elastically deformable fins 16 to such an extent that, when
the shank 14 is inserted in the reception seat 15 of the
reflector 3, the fins 16 interfere with a sidewall 20 of the
reception seat 15.
[0020] According to a further but not secondary aspect
of the invention, the tubular shank 14 and the pin 17 are
directly carried by the block 11, axially aligned with each
other and both arranged coaxially with the spherical seat
12 and the stem 10, along the axis A, so that the interior
of the tubular shank 14 directly communicates with the
spherical seat 12, in a position immediately beneath the
same, through the mouth 18, and so that at least part of
the pin 17, in the first position of the latter (Figures 3a
and 3b), is axially overhangingly housed within the spher-
ical seat 12.
[0021] In addition, the cuttable diaphragm 19 consists
of at least one thinned portion, therefore, of reduced thick-
ness, of a bottom wall 21 (Figure 1) of the spherical seat
12.
[0022] The pin 17 has a first end portion 22 adapted
to cooperate with the spherical head 9 when the latter is
snappingly introduced in the spherical seat 12 and a sec-
ond end portion 23, opposite to the first end portion 22
and transversally larger in size than the first portion 22,
adapted to cooperate in the second pin position, with the
elastically deformable fins 16 of the tubular shank 14,
from the interior of the latter, to press them against the
sidewall 20 of the reception seat 15 of the shank 14. The
cuttable diaphragm 19 is obtained in one piece with the
pin 17, between the end portions 22 and 23 thereof.
[0023] In addition, the second end portion 23 of the pin
17 (Figure 2) is provided laterally on the outside of the
pin 17, i.e. towards the fins 16 of the tubular shank 14,
with the respective longitudinal ribs 24, shown with dotted
lines.
[0024] The elastically deformable fins 16 forming the
tubular shank are shaped so that, with the fins 16 not
deformed, they have respective ends 25 overhangingly
diverging from one another (Figure 3a), so that the di-
mensions of the tubular shank 14 are, at least for part of
its length, larger than the one of the reception seat 15
carried by the reflector 3.
[0025] In addition, the elastically deformable fins 16
forming the tubular shank have their respective over-
hanging ends 25 radially provided on the interior of the
tubular shank 14 of respective stop teeth 26 for the pin
17 (Figure 2), which are adapted to axially abut against
the same when the pin 17 is in the second operational
position of Figures 1 and 3c.
[0026] Finally, the elastically deformable fins 16 are
radially provided on the exterior of the tubular shank 14,
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of protruding elements 27 adapted to be anchored in use
to the sidewall 20 of the reception seat 15 carried by the
reflector 3.
[0027] In particular, the reception seat 15 for the tubu-
lar shank 14 is defined by a sleeve 28 carried by a rear
wall 29 of the reflector 3, so as to protrude; also, the fins
16 of the tubular shank 14 are made of a harder material
than the material of the sleeve 28. Typically, both ele-
ments, i.e. the sleeve 28 and the shank 14 are made of
a molded synthetic plastic material, as well as the block
11 and the pin 17.
[0028] In use, the block 11 of each spherical joint 2 is
obtained in one piece with the shank 14 and the pin 17,
as shown in figure 3a. Successively, the shank 14 is in-
serted in the seat 15 (Figure 3b), which produces the
partial bending of the fins 16 towards the axis A; the latter
elastically respond, exerting pressure against the wall
20, thus maintaining the block 11 locked on the reflector
3 by friction.
[0029] Still successively, during the assembly of the
headlamp 4, the spherical heads 9 are to be introduced
into the seats 12 of blocks 11 forming spherical joints 2;
in so doing, however, the spherical head 9, by being in-
troduced in the seat 12 already in part occupied by the
end 22 of the pin 17, goes to intercept the latter, pushing
the pin 17 towards the shank 14; the thrust, equivalently
to the normal one of the snapping introduction of the head
9 in the seat 12, is such that the diaphragm 19, which is
extremely weak, is cut, therefore allowing the head 9 and
the respective stem 10 to push the pin 17 almost entirely
within the shank 14; the portion 23 of the pin 17 then
moves to abut against the teeth 26 and is driven in inter-
ference, also due to the influence of the rib 24, between
the fins 16. These, in turn, are pushed even more against
the wall 20, interfering with the same, so as to drive and
anchor the protruding elements 27 in/to the sleeve 28;
the interferences are absorbed by the material elasticity,
after the full recovery of all possible slack.
[0030] Under these conditions, the pin 17 results driv-
en in interference in the shank 14 and the latter is driven
in interference in the seat 15, thus anchoring the block
11 to the reflector 3 as if it had been obtained in one piece
with the same, all without the use of screws or other
threaded elements and in a quick way, basically execut-
ing the same assembly procedure of the spherical joints
2.
[0031] With reference now to Figure 4, where the sim-
ilar or identical details to those already described are
indicated with the same numbers for simplicity, is illus-
trated a variation 1b of the assembly device according
to the invention.
[0032] Practically, the device 1b is substantially similar
to device 1, also comprising a shank 14 consisting of at
least a pair of elastically deformable fins 16, within which
a pin 17 is introducible in use, having a thickened end 23
adapted for expanding the fins 16. The shank 14, similarly
to the device 1, is introducible in the seat 15 of the sleeve
28, integral with the reflector 3.

[0033] The difference is that while in the device 1 pin
17 and shank 14 are aligned with the spherical seat 12
along the axis A, in the device 1b the pin 17 and the shank
14 are aligned with each other, but along an axis B parallel
to axis A and laterally placed with respect to the seat 12.
In particular, they are carried by means of a bracket 50
integrally carried in one piece by the block 11, laterally
overhanging therefrom, laterally to the spherical seat 12;
the bracket 50 is provided with a sleeve 51 facing the
side of the concavity of the seat 12, i.e. on the opposite
side of the shank 14, which axially protrudes overhang-
ingly from the bracket 50; the interior of the shank 14 is
connected to the inside of the sleeve 51 through a bottom
wall 52 of the sleeve 51 integral to the bracket 50 and
crossed by the pin 17, which is connected to the bracket
50 via athinned portion of the bottom wall 52, not shown
for simplicity, that forms an easily cuttable diaphragm
completely similar to the diaphragm 19.
[0034] Within the sleeve 51 protrudes, in the first po-
sition of the pin 17, one end 22b of the pin 17, while the
end 23 is partially inserted in the shank 14.
[0035] Also in this case, the block 11 is integrally as-
sembled to the reflector 3 forcibly driving the shank 14
within the seat 15, while the pin 17 remains in the first
position. Successively, it is necessary to insert, as pre-
viously described, the pin 17 almost completely within
the shank 14, bringing it to the second position, previously
breaking the portion of the wall 52 defining the aforemen-
tioned cuttable diaphragm.
[0036] This is accomplished, in the device 1b, by
means of a tool 100 that is introduced into the sleeve 51,
which thus acts as a guide element of the tool 100; even-
tually, if the sleeve 51 is wide enough, i.e. if the spherical
head 9 is sufficiently small, said procedure can be exe-
cuted by using said shaft 10 as a tool.
[0037] In any case, at the end, it will be obtained also
in this case the driving in interference of the pin 17 in the
shank 14 and of the fins 16 of the latter in the seat 15, of
the block 11 to the reflector 3, except that in this case
the block 11 with the seat 12 results positioned laterally
overhanging with respect to the sleeve 28, protruding
from the rear end thereof.

Claims

1. A device (1) for assembling a spherical joint (2) of a
reflector (3) of a vehicle headlamp (4), which spher-
ical joint comprises a spherical head (9) carried by
a stem (10) and securable by the same to a head-
lamp body (5) and a spherical seat (12) defined by
an elastically deformable block (11) securable to a
reflector (3) arranged within the headlamp body (5),
the spherical seat (12) being adapted to snappingly
receive in use the spherical head (9); characterized
in that the assembly device (1) comprises, in com-
bination: a tubular shank (14) obtained in one piece
with the block (11) and which overhangingly extends

5 6 



EP 2 390 134 A1

5

5

10

15

20

25

30

35

40

45

50

55

therefrom, on the side opposite to the seat (12), in
the direction of an axis (A) for introducing the spher-
ical head into the spherical seat, the tubular shank
(14) being formed by at least one pair of fins (16)
elastically deformable in a direction radial to the in-
troduction axis (A); a reception seat (15) for the
shank (14) obtained in one piece with the reflector
(3); and a pin (17) adapted to selectively take a first
position, in which it is aligned with the shank (14) at
a mouth (18) thereof facing on the side of the spher-
ical seat (12) and is connected in one piece to the
block (11) through a cuttable diaphragm (19), and a
second position in which it is at least partially driven
into the tubular shank (14) and interferes with the
elastically deformable fins (16) to such an extent that,
when the shank is inserted in the reception seat (15),
the fins (16) interfere with a sidewall (20) of the re-
ception seat (15).

2. A device according to claim 1, characterized in that
said tubular shank (14) and said pin (17) are directly
carried by the block (11), axially aligned with each
other and both arranged to be coaxial with said
spherical seat (12) so that the interior of said tubular
shank (14) directly communicates with said spherical
seat (12), in a position immediately underlying it, by
means of said mouth (18), and so that at least part
(22) of said pin (17), in the first position of the latter,
is housed within said first spherical seat (12) so as
to protrude axially therein.

3. A device according to claim 1 or 2, characterized
in that said cuttable diaphragm (19) consists of at
least one thinned portion, therefore of reduced thick-
ness, of a bottom wall (21) of said spherical seat (12).

4. A device according to claim 2 or 3, characterized
in that said pin (17) has a first end portion (22) adapt-
ed to cooperate with said spherical head (9) when
the latter is snappingly introduced into said spherical
seat (12); and a second end portion (23), opposite
to the first and transversally larger in size than the
first portion, adapted to cooperate, in said second
position of the pin, with said elastically deformable
fins (16) of said tubular shank, from the interior of
the latter, to press them against the sidewall (20) of
the reception seat (15) of the shank.

5. A device according to claim 4, characterized in that
said cuttable diaphragm (19) is obtained in one piece
with said pin (17), between said first and second end
portions (22;23) thereof.

6. A device according to claim 4 or 5, characterized
in that said second end portion (23) of the pin (17)
is provided laterally on the outside of the pin, i.e.
towards said fins of the tubular shank, with respec-
tive longitudinal ribs (24).

7. A device according to any one of the preceding
claims, characterized in that said elastically de-
formable fins (16) forming said tubular shank are
shaped so that, with the fins not deformed, they have
respective ends (25) overhangingly diverging from
one another so that the transversal dimensions of
said tubular shank (14) are, at least for part of the
length of the shank, larger than those of the reception
seat (15) carried by the reflector.

8. A device according to any one of the preceding
claims, characterized in that said elastically de-
formable fins (16) forming said tubular shank have
their respective overhanging ends (25) radially pro-
vided on the interior of the tubular shank of respective
stop teeth (26) for said pin (17), which are adapted
to axially abut against the same when the pin is in
said second position.

9. A device according to any one of the preceding
claims, characterized in that said elastically de-
formable fins (16) are radially provided, on the exte-
rior of the tubular shank (14), with protruding ele-
ments (27) adapted to be anchored in use to a side-
wall (20) of said reception seat (15) carried by the
reflector (3).

10. A device according to any one of the preceding
claims, characterized in that said reception seat
(15) for the tubular shank (14) is defined by a sleeve
(28) carried by a rear wall (29) of said reflector (3)
so as to protrude; said fins (16) of the tubular shank
being made of a harder material than the material of
said sleeve (28).

11. A device according to claim 1, characterized in that
said tubular shank (14) and said pin (17) are carried
by the block (11) laterally overhangingly therefrom,
axially aligned with each other parallelly to a sym-
metry axis (A) of the spherical seat (12), by means
of a bracket (50) laterally obtained in one piece with
the block (11) so as to protrude therefrom.

12. A headlamp (4) for vehicles comprising a headlamp
body (5) substantially cup-shaped and closed at the
front by a clear or prismed lens (7), a light source (8)
and a reflector (3) for the light source arranged inside
the headlamp body and supported by the latter
through at least three spherical joints (2), each com-
prising a spherical head (9) carried by the headlight
body (5) through a respective stem (10), and a block
(11) integrally carried by the reflector (3) and provid-
ed with a spherical seat (12) therein, adapted to
snappingly engage in use the spherical head (9);
characterized in that the blocks (11) of said spher-
ical joints (2) are made as elements which are distinct
from the reflector (3) and are integrally secured to
the latter by means of an assembly device (1) ac-
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cording to any one of the preceding claims.

13. A vehicle (5) provided with at least one headlamp
(4) according to claim 12.

9 10 
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