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Description

[0001] The present invention relates to antenna
grounding and mounting technology, and specifically to
the mounting and grounding of an antenna in a mobile
device.
[0002] In order to maximize signal reception and min-
imize noise, a good ground for an antenna is required.
Unfortunately, in many mobile devices where the anten-
na is stored in a retracted state, proper grounding is not
realized. This is generally the result of improper contact
between the antenna contact block and a ground in the
antenna tube assembly.
[0003] Further, even when an antenna does have a
ground in a fully retracted position, in many cases this
ground is ineffective when the antenna is not completely
retracted. This can occur if a user fails to push the an-
tenna completely into its mount, but rather leaves it par-
tially extended.
[0004] Another problem with present grounding tech-
niques occurs during assembly of the antenna, where
the mounting tube can move axially. This axial movement
shifts the fully retracted position of the antenna, resulting
in ineffective grounding if the antenna requires a fully
retracted position to be grounded properly.
[0005] A further problem with retractable antennae is
that they can convey water into the antenna tube when
they move from an extended state to a retracted state,
especially when the mobile device is used in the rain.
[0006] JP-A-06097712 discloses an antenna ground-
ing assembly of the type comprising a grounding clip and
an antenna held within an antenna tube. A problem with
grounding arrangement of this type is the difficulty of in-
stallation.
[0007] Figure 8 of US-A-2001/0001554 discloses a clip
held in place by a groove and a tapered tip.

GENERAL

[0008] The present invention provides an antenna
grounding assembly according to claim 1. Specifically,
the present invention includes a clip that is inserted into
the end of an antenna tube. The clip includes at least one
contact pin extending axially along the antenna tube, pro-
viding an extended surface for an antenna grounding
block to make contact when the grounding block is in a
retracted state. The length of the contact area allows con-
tact even when the antenna is not fully retracted. Further
resilient forces in the contact clip ensure that good con-
tact is made with the antenna grounding block.
[0009] The present invention further may have a flange
at one end of the mounting tube in order to significantly
reduce the possibility of axial movement during manu-
facturing. This flange fits into a groove that may be lo-
cated on a printed circuit board (PCB). The flange and
groove can be created with high precision, thus providing
a constant position for the fully retracted state of the an-
tenna once the tube is mounted to the PCB. Without this

groove and flange, slight axial movement of the tube
could cause the contact point for a fully retracted antenna
to shift towards or away from a mounting on the housing
of the device within which the antenna is installed. By
having a constant contact distance between the housing
mount and the fully retracted position, grounding is facil-
itated.
[0010] The present invention further may have an easy
way to waterproof the antenna by providing a plastic tube
that is mounted within an antenna tube assembly and
captures any water conveyed into the tube assembly by
a retracting antenna. The use of a cap at the other end
of the tube ensures no water can enter from that end.
[0011] The present invention thus provides an antenna
grounding assembly for a hand-held device, said ground-
ing assembly comprising: an antenna having an antenna
shaft connected between a grounding block and a pro-
tective sheath; an antenna tube adapted to be affixed
within said hand-held device and holding said antenna,
said antenna tube having an upper end through which
said antenna shaft is extended or retracted, and an inner
end opposite said upper end; and a groove between said
inner end and said upper end; and a grounding clip in-
stalled into said inner end of said antenna tube, said
grounding clip having a base and at least one contact pin
extending axially along said antenna tube for resilient
contact with said grounding block, wherein said base of
said grounding clip is adapted to fit securely between
said groove and said inner end of the antenna tube, and
comprises angled tabs for removal of said grounding clip
from said antenna tube.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012]

Figure 1 is a perspective view of the antenna tube
and mount assembly of the present invention;
Figure 2 is a cross sectional view of the antenna tube
and mount assembly;
Figure 3 is a cross sectional view of the contact end
of the antenna tube and mount;
Figure 4 is a rear side elevational view of the ground-
ing clip of the present invention;
Figure 5 is a top perspective view of the grounding
clip of Figure 4;
Figure 6 is a bottom perspective view of the ground-
ing clip;
Figure 7 is a top plan view of the grounding clip;
Figure 8 is a front side elevational view of the ground-
ing clip;
Figure 9 is a left side elevational view of the ground-
ing clip;
Figure 10 is a partial cross sectional view of the tube
and grounding clip of the present invention;
Figure 11 is a partial cross sectional view of the tube
and grounding clip of the present invention showing
more of the tube;
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Figure 12 is a partial cross sectional view of the tube
and grounding clip of Figure 11 rotated to a different
angle;
Figure 13 is an end view of the tube and grounding
clip of Figure 11;
Figure 14 is a partial cross sectional view of the tube
and grounding clip of the present invention;
Figure 15 is a schematical cross-sectional view of
the tube and grounding clip of the present invention;
Figure 16 is a schematical plan view of an alternative
contact pin for the grounding clip of the present in-
vention;
Figure 17 is a schematical plan view of another al-
ternative contact pin for the grounding clip of the
present invention;
Figure 18 is a cross sectional view of the flange and
groove assembly of the present invention; and
Figure 19 is a schematical cross-sectional view of
the tube assembly of the present invention including
waterproofing components.

DESCRIPTION OF PREFERRED EMBODIMENTS

[0013] Reference is now made to Figures 1 and 2. Fig-
ures 1 and 2 show a tube assembly 10 for a retractable
antenna 25. Tube assembly 10 includes an outer metal
wall 12 that is formed to a precise inner diameter ensuring
very little deviation.
[0014] Tube assembly 10 is mounted to a printed cir-
cuit board (PCB) 14 using surface mount technology clips
(SMT) 16. SMT clips provide an electrical contact be-
tween tube assembly 10 and PCB 14.
[0015] Antenna 25 includes an external protective
sheath 30 at the antenna’s outer tip, an antenna shaft
32, and a contact block 34 (seen more clearly in Figure
3). Antenna 25 is held at the shaft’s upper end to the
hand held device using a mount 36. Mount 36 provides
some stability for antenna 25 and further provides some
weather protection for tube assembly 10 to limit the in-
gress of water.
[0016] A user can extend antenna 25 by pulling exter-
nal sheath 30 outwardly relative to the hand held device.
This causes antenna shaft 32 to move through mount
36, pulling antenna contact block 34 with it. Contact block
34 moves from a position near the inner end 18 of tube
assembly 10 to a position towards the outer end 20 of
tube assembly 10.
[0017] Similarly, retraction is performed by pushing ex-
ternal protective sheath 30 towards the hand held device,
causing antenna contact block 34 to move towards inner
end 18 of tube assembly 10.
[0018] In order to facilitate grounding, the present in-
vention is provided with a conductive and typically metal
grounding clip 40. Grounding clip 40 is best seen in Fig-
ures 3 to 15.
[0019] Clip 40 consists of at least one, but preferably
two resiliently flexible contact pins 42 connected to or
formed integrally with a base ring 44.

[0020] In operation, grounding clip 40 is installed into
the inner open end 18 of tube assembly 10. Tube assem-
bly 10 is formed with a circumferentially extending groove
46 that is used to hold grounding clip 40 in place. Spe-
cifically, clip 40 can be inserted into tube 10 until base
ring 44 snap fits securely into the space between groove
46 and the tube’s inwardly curved lip 48 with both the
insertion of the clip and, if necessary, its removal, being
facilitated by the angled tabs 41 at the inner and outer
ends of the base ring 44.
[0021] The end of tube assembly 10 is preferably
formed into a tapered lip 48. Clip 40 is then installed into
the space between groove 46 and lip 48 using some elas-
tic deformation of the clip to fit it over lip 48. Preferably,
a small jig is used to accomplish this insertion. Grounding
clip 40 is thus locked in place between the tapered lip 48
of tube assembly 10 and groove 46.
[0022] Each contact pin 42 is essentially dog legged
in shape which provides for clearance between each pin
and groove 46 and allows the longer portion 43 of each
pin to taper from the dog leg’s apex 52 to tab 50 that is
adapted to bear against the tube 10’s inner surface. The
surface 55 of each pin portion 43 between apex 52 and
tab 50 is a flexible contact area for making electrical con-
tact between clip 40 and contact block 34 at the inner
end of the antenna’s shaft as the antenna is fully or par-
tially retracted.
[0023] Reference is now made to Figure 15. Figure 15
shows that if antenna contact block 34 is located between
points 54 and 56 of contact area 55, contact pin 42 makes
physical and electrical contact with the antenna contact
block 34. Contact pin 42 is preferably gold plated within
this area to ensure optimal contact and hence grounding.
[0024] Grounding clip 40 is preferably formed through
a progressive stamping die. This ensures that the clip
has very well controlled dimensions for consistent instal-
lation within each tube assembly 10. This ensures that
pins 42 have very good repeatable positions when com-
pared between one tube assembly 10 and another.
[0025] The slope between points 54 and 56 is designed
to produce an optimal contact area. This is done by en-
suring that the contact area 55 is as long as possible,
and that contact pin 42 is resiliently flexible: This assem-
bly creates a long contact area 55 that produces more
chances for the grounding of antenna 25. Specifically,
antenna 25 does not need to be fully retracted into the
tube in order to achieve proper grounding.
[0026] In a preferred embodiment, clip 40 includes two
contact pins 42. The use of two pins ensures that proper
contact is maintained with antenna contact block 34 by
providing a three contact grounding. The first two contact
points are between block 34 and the two contact areas
55 on contact pins 42. Further, the spring forces produced
by contact pins 42 on antenna contact block 34 will force
antenna contact block 34 into contact with the inside of
tube assembly 10, created a third grounding point as
shown most clearly in Figure 15. The optimal configura-
tion for contact pins 42 will not be diametrically opposed
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to one another, but rather at an angle of between 90 and
120 degrees from one another.
[0027] One skilled in the art will realize that other con-
figurations for contact pins 42 are possible. One contact
pin could, for example, be used as long as the pin was
sufficiently stable to provide a good contact area 55. Ref-
erence is now made to Figures 16 and 17, which show
alternative configurations for contact pin 42. In Figure 16,
a contact pin 42 is shown with a forked end 43. Forked
end 43 provides sufficient stability to ensure contact pin
42 does not move when antenna contact block 34 is re-
tracted.
[0028] Alternatively, contact pin 42 can be curved, as
illustrated in Figure 17. Figure 17 shows contact pin 42
with a single contact point 55 at one end. However, con-
tact area 55 is curved to fit around antenna contact block
34, ensuring contact pin 42 is not moved to the side of
antenna contact block 34 when antenna 25 is retracted.
[0029] Grounding is further facilitated through the
mounting of tube assembly 10 onto PCB 14. As indicated
above, tube assembly 10 is mounted to PCB 14 using
surface mount technology clips 16. Two SMT clips 16
are used, and these clips 16 connect to associated clips
on PCB 14. Clips 16 will hold tube assembly 10 in the X
and Y directions. The combination of two clips will restrict
rotation in the X and Y axes.
[0030] Reference is now made to Figure 18. The
present invention further includes a radially extending
flange 60 at the front or upper end of tube assembly 10.
Flange 60 fits into a groove 62 cut into PCB 14. The
combination of flange 60 and groove 62 ensures that
tube assembly 10 will not move in the tube’s axial direc-
tion.
[0031] One advantage of the above mounting tech-
nique is that contact performance will be improved. If the
tube were allowed to move axially, the retraction point of
antenna contact block 34 would vary, thus making accu-
rate grounding more difficult to achieve. The use of flange
60 and groove 62, which can both be manufactured for
high precision, ensures that tube assembly 10 is always
mounted correctly in the axial direction. This mounting
technique only allows rotation about the axis of the tube
assembly 10. This does not affect the contact of retracted
antenna 25, and thus does not affect the grounding per-
formance.
[0032] After the tube is completely assembled, one
skilled in the art will appreciate that plastic components
in the housing will also aid in holding the tube assembly
10 in the correct position.
[0033] The present invention further provides for im-
proved waterproofing by providing a tube 70 within tube
assembly 10. Water may enter tube assembly 10 from
mount 36 when antenna 25 is retracted. This is overcome
by plastic tube 70 and cap 72.
[0034] Reference is made to Figure 19. Tube 70 is pref-
erably fabricated from plastic and is affixed to mount 36.
Tube 70 extends from mount 36 to contact area 55. Pref-
erably, a small gap exists between tube 70 and tube as-

sembly 10 to facilitate insertion of plastic tube 70 into
tube assembly 10. Further, even after the housing of the
mobile device is closed, plastic tube 70 can be inserted
into tube assembly 10 using the opening for mount 36.
[0035] In operation, water that may collect on shaft 30
because of rain can be pushed into mount 36 when an-
tenna 25 is retracted. This water will stay in tube 70 rather
than contact the side of tube assembly 10.
[0036] Further waterproofing is accomplished by add-
ing a cap 72 at the end of tube assembly 10. Cap 72 can
be comprised of metal or plastic, and fits snugly on the
end of tube assembly 10, thus providing a seal.
[0037] The above-described embodiments of the
present invention are meant to be illustrative of preferred
embodiments and are not intended to limit the scope of
the present invention.
[0038] The only limitations to the scope of the present
invention are set forth in the following claims appended
hereto.

INDUSTRIAL APPLICABILITY

[0039] The present invention is directed at the mount-
ing and grounding of an antenna in a mobile device.

Claims

1. An antenna grounding assembly (10) for a hand-held
device, said grounding assembly comprising:

an antenna (25) having an antenna shaft (32)
connected between a grounding block (34) and
a protective sheath (30);
an antenna tube (10) adapted to be affixed within
said hand-held device and holding said antenna
(25), said antenna tube having an upper end (20)
through which said antenna shaft (32) is extend-
ed or retracted, and an inner end (18) opposite
said upper end (20); and
a grounding clip (40) installed into said inner end
(18) of said antenna tube, said grounding clip
having a base (40) and at least one contact pin
(42) extending axially along said antenna tube
(10) for resilient contact with said grounding
block (34), characterized in that
said antenna tube (10) includes a groove (46)
between said inner end (18) and said upper end
(20); and in that
said base of said grounding clip is adapted to fit
securely between said groove (46) and said in-
ner end (18) of the antenna tube, and comprises
angled tabs (41) for removal of said grounding
clip from said antenna tube.

2. The antenna grounding assembly of claim 1, wherein
said antenna tube (10) is mounted to a printed circuit
board using surface mount technology clips.
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3. The antenna grounding assembly of claim 2, wherein
said antenna tube (10) further comprises a flange
(60) at its upper end and said printed circuit board
comprises a groove to accept said flange, thereby
restricting movement in the axial direction of said
antenna tube.

4. The antenna grounding assembly of claim 3, wherein
movement of said antenna tube (10) is further re-
stricted by plastic components in said hand-held de-
vice.

5. The antenna grounding assembly of any one of
claims 1 to 4, wherein said antenna tube further has
a tapered lip (48) at said inner end.

6. The antenna grounding assembly of claim 5, wherein
said base of said grounding clip is adapted to fit se-
curely between said groove (46) and said tapered
lip (48) of said antenna tube.

7. The antenna grounding assembly of claim 5 or claim
6, wherein said base of said grounding clip is resil-
iently deformable in a radial direction for installation
of said grounding clip over said tapered lip (48).

8. The antenna grounding assembly any one of claims
5 to 7, wherein said grounding clip is held in place
by said tapered lip (48) and said groove (46).

9. The antenna grounding assembly of any one of
claims 1 to 8 having two contact pins (42).

10. The antenna grounding assembly of any one of
claims 1 to 9, wherein said at least one contact pin
(42) is dog legged in shape.

11. The antenna grounding assembly of claim 10,
wherein said contact pin tapers from an apex to a
tab at an end of said contact pin (42).

12. The antenna grounding assembly of claim 11,
wherein said tab is adapted to bear against an inner
surface of said antenna tube (10).

13. The antenna grounding assembly of claim 11 or
claim 12, wherein said contact pin (42) between said
apex and said tab is resiliently flexible.

14. The antenna grounding assembly of any one of
claims 1 to 13, wherein said grounding clip (40) is
gold plated.

15. The antenna grounding assembly of any one of
claims 1 to 14, wherein said contact pin (42) has a
forked end.

16. The antenna grounding assembly of any one of

claims 1 to 14, wherein said contact pin (42) is
curved.

17. The antenna grounding assembly of any one of
claims 1 to 16, further comprising a mount on said
handheld device, said mount located above said up-
per end and having a hole through which said an-
tenna shaft passes.

18. The antenna grounding assembly of claim 17, further
comprising a tube connected to said mount and ex-
tending into said antenna tube (10), said tube pro-
viding waterproofing for said antenna grounding as-
sembly (10).

19. The antenna grounding assembly of claim 18, further
comprising a cap (72) adapted to fit snugly over said
inner end of said antenna tube, said cap (72) provid-
ing a seal for said antenna tube.

Patentansprüche

1. Antennenerdungssystem (10) für ein Handgerät,
wobei das Erdungssystem umfasst:

- eine Antenne (25) mit einem Antennenschaft
(32), der zwischen einem Erdungsblock (34)
und einem Schutzmantel (30) verbunden ist;
- ein Antennenrohr (10), dazu ausgerichtet, im
Handgerät befestigt zu sein, das die Antenne
(25) hält, wobei das Antennenrohr ein oberes
Ende (20), durch das der Antennenschaft (32)
ausgefahren oder eingezogen wird, und ein dem
oberen Ende (20) gegenüber liegendes inneres
Ende (18) aufweist; und
- eine im inneren Ende(18) des Antennenrohres
installierten Erdungsklemme (40), die eine Ba-
sis aufweist (40) sowie mindestens einen Kon-
taktstift (42), der axial entlang dem Antennen-
rohr (10) verläuft und einen federnden Kontakt
mit dem Erdungsblock (34) gewährleistet, da-
durch gekennzeichnet, dass das Antennen-
rohr (10) eine Nut (46) zwischen dem inneren
Ende (18) und dem oberen Ende (20) umfasst;
und dass die Erdungsklemme so ausgeführt ist,
dass sie sicher zwischen die Nut (46) und das
innere Ende (18) des Antennenrohres passt und
winkelig abstehende Laschen (41) zum Abneh-
men der Erdungsklemme vom Antennenrohr
aufweist.

2. Antennenerdungssystem entsprechend Anspruch
1, wobei das Antennenrohr (10) mithilfe von SMT-
Klemmen (Surface Mount Technology, Oberflä-
chenmontagetechnik) an einer Leiterplatte befestigt
ist.
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3. Antennenerdungssystem entsprechend Anspruch
2, wobei das Antennenrohr (10) außerdem an sei-
nem oberen Ende einen Flansch (60) aufweist und
die Leiterplatte eine Nut zum Aufnehmen des Flan-
sches aufweist, wodurch die Bewegung des Anten-
nenrohrs in axialer Richtung eingeschränkt wird.

4. Antennenerdungssystem entsprechend Anspruch
3, wobei die Bewegung des Antennenrohres (10) au-
ßerdem durch Plastikkomponenten im Handgerät
eingeschränkt wird.

5. Antennenerdungssystem entsprechend Anspruch
jedem der Ansprüche 1 bis 4, wobei das Antennen-
rohr außerdem an seinem inneren Ende eine ko-
nisch zulaufende Lippe (48) aufweist.

6. Antennenerdungssystem entsprechend Anspruch
5, wobei die Basis der Erdungsklemme so ausge-
führt ist, dass sie sicher zwischen die Nut (46) und
die konisch zulaufende Lippe (48) des Antennenroh-
res passt.

7. Antennenerdungssystem entsprechend Anspruch 5
bzw. Anspruch 6, wobei die Basis der Erdungsklem-
me in radialer Richtung federnd deformierbar ist, so
dass die Erdungsklemme über der konisch zulau-
fenden Lippe (48) installiert werden kann.

8. Antennenerdungssystem entsprechend Anspruch
jedem der Ansprüche 5 bis 7, wobei die Erdungs-
klemme durch die konisch zulaufende Lippe (48) und
die Nut (46) festgehalten wird.

9. Antennenerdungssystem entsprechend jedem der
Ansprüche 1 bis 8, das zwei Kontaktstifte (42) auf-
weist.

10. Antennenerdungssystem entsprechend jedem der
Ansprüche 1 bis 9, wobei mindestens einer der Kon-
taktstifte (42) zweiläufig ausgeführt ist.

11. Antennenerdungssystem entsprechend Anspruch
10, wobei der Kontaktstift von einem Scheitelpunkt
zu einer Lasche am Ende des Kontaktstifts (42) ko-
nisch zuläuft.

12. Antennenerdungssystem entsprechend Anspruch
11, wobei die Lasche so ausgeführt ist, dass sie an
einer Innenfläche des Antennenrohres (10) anliegt.

13. Antennenerdungssystem entsprechend Anspruch
11 oder Anspruch 12, wobei der Kontaktstift (42) zwi-
schen dem Scheitelpunkt und der Lasche federnd
flexibel ist.

14. Antennenerdungssystem entsprechend jedem der
Ansprüche 1 bis 13, wobei die Erdungsklemme (40)

vergoldet ist.

15. Antennenerdungssystem entsprechend jedem der
Ansprüche 1 bis 14, wobei der Kontaktstift (42) ein
gabelförmiges Ende aufweist.

16. Antennenerdungssystem entsprechend jedem der
Ansprüche 1 bis 14, wobei der Kontaktstift (42) bo-
genförmig ist.

17. Antennenerdungssystem entsprechend jedem der
Ansprüche 1 bis 16, des Weiteren bestehend aus
einer Halterung am Handgerät, wobei sich die Hal-
terung über dem oberen Ende befindet und ein Loch
aufweist, durch welches der Antennenschaft ver-
läuft.

18. Antennenerdungssystem entsprechend Anspruch
17, des Weiteren bestehend aus einem Rohr, das
an der Halterung befestigt ist und sich in das Anten-
nenrohr (10) erstreckt, wodurch das Rohr eine Was-
serabdichtung für das Antennenerdungssystem (10)
bildet.

19. Antennenerdungssystem entsprechend Anspruch
18, des Weiteren bestehend aus einer Kappe (72),
die so ausgeführt ist, dass sie dicht über dem inneren
Ende des Antennenrohres anliegt, wodurch die Kap-
pe (72) eine Dichtung für das Antennenrohr bildet.

Revendications

1. Un assemblage de mise à la terre d’antenne (10)
pour un dispositif portable, ledit assemblage de mise
à la terre comprenant:

une antenne (25) ayant une tige d’antenne (32)
connectée entre un bloc de mise à la terre (34)
et une gaine protectrice (30) ;
un tube d’antenne (10) adapté pour être fixé
dans ledit dispositif portable et maintenant ladite
antenne (25), ledit tube d’antenne ayant une ex-
trémité supérieure (20) à travers laquelle ladite
tige d’antenne (32) est dépliée ou rétractée, et
une extrémité interne (18) à l’opposé de ladite
extrémité supérieure (20) ; et
un clip de mise à la terre (40) monté dans ladite
extrémité interne (18) dudit tube d’antenne, ledit
clip de mise à la terre ayant une base (40) et au
moins une broche de contact (42) s’étendant
dans une direction axiale le long dudit tube d’an-
tenne (10) pour établir un contact élastique avec
ledit bloc de mise à la terre (34), caractérisé en
ce que
ledit tube d’antenne (10) comprend une rainure
(46) entre ladite extrémité interne (18) et ladite
extrémité supérieure (20) ; et en ce que
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ladite base dudit clip de mise à la terre est adap-
tée pour s’encastrer solidement entre ladite rai-
nure (46) et ladite extrémité interne (18) du tube
d’antenne, et comprend des pattes obliques (41)
pour retirer ledit clip de mise à la terre dudit tube
d’antenne.

2. Assemblage de mise à la terre d’antenne de la re-
vendication 1, dans lequel ledit tube d’antenne (10)
est monté sur une plaque de circuit imprimé au
moyen de clips de la technique de montage en sur-
face.

3. Assemblage de mise à la terre d’antenne de la re-
vendication 2, dans lequel ledit tube d’antenne (10)
comprend en outre une bride (60) à son extrémité
supérieure et ladite plaque de circuit imprimé com-
prend une rainure pour accueillir ladite bride, limitant
ainsi le mouvement dudit tube d’antenne dans la di-
rection axiale.

4. Assemblage de mise à la terre d’antenne de la re-
vendication 3, dans lequel le mouvement dudit tube
d’antenne (10) est limité en outre par des compo-
sants en plastique dans ledit dispositif portable.

5. Assemblage de mise à la terre d’antenne de l’une
quelconque des revendications 1 à 4, dans lequel
ledit tube d’antenne est en outre pourvu d’une lèvre
écrasée (48) à ladite extrémité interne.

6. Assemblage de mise à la terre d’antenne de la re-
vendication 5, dans lequel ladite base dudit clip de
mise à la terre est adaptée pour s’encastrer solide-
ment entre ladite rainure (46) et ladite lèvre écrasée
(48) dudit tube d’antenne.

7. Assemblage de mise à la terre d’antenne de la re-
vendication 5 ou la revendication 6, dans lequel la-
dite base dudit clip de mise à la terre est élastique-
ment déformable selon une direction radiale pour le
montage dudit clip de mise à la terre par-dessus la-
dite lèvre écrasée (48).

8. Assemblage de mise à la terre d’antenne de l’une
quelconque des revendications 5 à 7, dans lequel
ledit clip de mise à la terre est maintenu en place par
ladite lèvre écrasée (48) et par ladite rainure (46).

9. Assemblage de mise à la terre d’antenne de l’une
quelconque des revendications 1 à 8 ayant deux bro-
ches de contact (42).

10. Assemblage de mise à la terre d’antenne de l’une
quelconque des revendications 1 à 9, dans lequel
ladite au moins une broche de contact (42) est de
forme coudée.

11. Assemblage de mise à la terre d’antenne de la re-
vendication 10, dans lequel ladite broche de contact
s’effile à partir d’un apex jusqu’à une patte à une
extrémité de ladite broche de contact (42).

12. Assemblage de mise à la terre d’antenne de la re-
vendication 11, dans lequel ladite patte est adaptée
pour porter contre une surface interne dudit tube
d’antenne (10).

13. Assemblage de mise à la terre d’antenne de la re-
vendication 11 ou la revendication 12, dans lequel
ladite broche de contact (42) entre ledit apex et ladite
patte est élastiquement flexible.

14. Assemblage de mise à la terre d’antenne de l’une
quelconque des revendications 1 à 13, dans lequel
ledit clip de mise à la terre (40) est plaqué d’or.

15. Assemblage de mise à la terre d’antenne de l’une
quelconque des revendications 1 à 14, dans lequel
ladite broche de contact (42) est pourvue d’une ex-
trémité en fourche.

16. Assemblage de mise à la terre d’antenne de l’une
quelconque des revendications 1 à 14, dans lequel
ladite broche de contact (42) est courbée.

17. Assemblage de mise à la terre d’antenne de l’une
quelconque des revendications 1 à 16, comprenant
en outre une monture sur ledit dispositif portable,
ladite monture étant située au-dessus de ladite ex-
trémité supérieure et pourvue d’un trou au travers
duquel ladite gaine d’antenne passe.

18. Assemblage de mise à la terre d’antenne de la re-
vendication 17, comprenant en outre un tube con-
necté à ladite monture et s’étendant dans ledit tube
d’antenne (10), ledit tube assurant l’étanchéité dudit
assemblage de mise à la terre d’antenne (10).

19. Assemblage de mise à la terre d’antenne de la re-
vendication 18, comprenant en outre un capuchon
(72) adapté pour se fixer étroitement sur l’extrémité
interne dudit tube d’antenne, ledit capuchon (72) as-
surant l’étanchéité dudit tube d’antenne.
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