WD 2004/ 051795 PCT/ CA2003/ 001854 COVBI NATI ON OF TUBE ASSEMBLY AND CLI P FOR
W RELESS ANTENNA GROUNDI NG TECHNI CAL FIELD 5 The present invention rel ates
to antenna groundi ng and nmounting technol ogy, and specifically to the
nounting and groundi ng of an antenna in a nobile device. BACKGROUND ART In
order to wexuwifiEeesi gnal reception and m ni m ze noi sepcacAReshoggseund for an
10 antenna is required. Unfortunately, in many nobil e devices where the
antenna is stored in a retracted state, proper grounding is not realized.
This is generally the result of roper contact between the antenna
contact block and a gr ofRFMBINAT @Nﬁtﬁﬁ?{%‘\gﬁﬁﬁmg ly. Further, even
when an antenna does h@yiee RFOBVIRENESS ANTENMNA/GROUNDIN®d position, in 15
many cases this ground is ineffective when the antenna is not conpletely
retracted. This can occur if a user fails to push the antenna conpletely
into its MBECHNJCAUFIELBt her | eaves it partially extended. Another problem
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20 ful |y sptdfmelydd theosoudntiog and grodrelingrdf enaatennaisu rehilg devicd. nef f ect i ve
grounding if the antenna requires a fully retracted position to be
grounded properly. A further problemw th retractable antennae is that they
can convePBAMKGROUMD ARThe antenna tube when they nove from an extended
state to a ret sed in
the rain. 25 O G oeone s BT BRI G AL S 1R Rt b el oes

t he sh®rt 8RS reduireshe Upfortgnately.tin B&aﬁbﬂ@#llﬁjdwq?‘fﬁé Wf@[ﬁp@ﬁaﬁﬁen%tséﬁﬁfﬁdtube and

clip conbimatbipsidiostamn paﬁbegﬂaﬁm@%ch&tl@alzba ﬁﬁheaspge%?atnp thd FR&EITF ON
includes a clip that is inserted into the end an antenna tube.. The clip
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tube, prousgdimbg. an extended surface for an antenna contact block to nmake
contact when the, contact, bl ock retracted te. he I th of the
contact area aldts e(‘f?fh‘f"%%‘t”b%‘??"ﬁﬁ@ﬁsﬁ 8%9{9%533*}1@ "RlEActed '?é'fract ed.
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can occur if a user fails to push the antenna completely into its mount, but rather leaves it

partially extended.

Another problem with present grounding techniques occurs during assembly of

the antenna, where the mounting tube can move axially. This axial movement shifts the
20 fully retracted position of the antenna, resulting in ineffective grounding if the antenna
requires a fully retracted position to be grounded properly.

A further problem with retractable antennae is that they can convey water info the
antenna tube when they move from an extended state to a retracted state, especially
when the mobile device is used in the rain,

25
DISCLOSURE OF THE INVENTION
The present invention overcomes the shortcomings of the prior art by providing a

superior antenna tube and clip combination for an antenna. Specifically, the present
invention includes a clip that is inserted into the end of an antenna tube. The clip

30 includes at least one contact pin extending axially along the antenna tube, providing an
extended surface for an antenna contact block to make contact when the contact block is
in a retracted state. The length of the contact area allows contact even when the antenna
is not fully retracted. Further resilient forces in the contact clip ensure that good contact
is made with the antenna contact block.

35 The present invention further has a flange at one end of the mounting tube in
order to significantly reduce the possibility of axial movement during manufacturing. This



is made wth the antenna contact block. 35 The present invention further
has a flange at one end of the nounting tube in order to significantly
reduce the possibility of axial novenment during manufacturing. This WO
2004/ 051795 PCT/ CA2003/001854 flange fits into a groove that is |ocated on
a print edwg nepisizoboard (PCB). The flange and groovepcaoabesenssated with
hi gh precision, thus providing a constant position for the fully retracted
state of -.the antenna once the tube is nmounted to the PCB. Wthout this
groove and fl.ange, sligh xi.al nmovenent, of. the t he
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and hol.ding sai'd antenna, said antennpa tube havin per end through

whi ch18ai anaweleheraveresrinto the tahe apealY Y aretraclipg ant ”%?ndTB‘g e &rcag 2y

opposite %M&aéﬂ@@@bﬂﬁ@@be%ﬁ@hr@smwateﬁktaﬁgantﬁrlfrbmltﬁateah.l ed into sai d i nner end
of said antenpa tube, ,said oun |n clip _ha mgg{ar se and @V re%st one
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contact pin exlEnHPRG ISENEaT PEoR g ien e g SemeTeooD
cont act whar-lsad de\gasaplsaldlgn@;rhlrgczisseray Thepiyres @ntantamne hiaviog ah @ntehes
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connetf edatfieddreiein said hamdabblmge\bcteomw texftbheps gidt amtema said shteathijubahadng enna

tube afflx g&h\%ﬁ@{h?o \)\ﬂllctﬁ%g@i Al 95 d&?ﬁ%%d%? V\sﬂ] a@%dse?dd e RRg. said

antenna tab avi h upper “en antenna shaft
i s ext endeghosite lserﬂrlme@nd,aalw angradndingnelip @ﬁfdlleﬂop&lsalé igegrengpplesaiénd: a

groundi ng glip, 4, éts%éi' ﬁgudcm chﬁﬂa@m%%%ﬁe and P ea§t36n@ coRBENR@xicHgg and a

printed ciréuit oar vin r 00 erein, said antenna tube being
nmount ed t 8xialliatPng sridieatenad fubgifer f%iﬂ@ﬂﬁcwﬁch‘g't%iﬁﬂ HOENGRILFI®CK echnol ogy cl i ps

and sghd fl a”@r%dpt%@éjntﬁh@én'tl&g frheP pRAidds HrOaMENAP gfRRdihy Gesebiialiorn®vement
of sard aiq;n%nh%?d Eiéjwce said grounding assembly comprising: an antenna having an antenna
shaft connected between a grounding block and a protective sheath; an antenna tube
affixed within said hand-held device and holding said antenna, said antenna tube having
a flanged up'per end through which said antenna shaft is extended or retracted, and an
25 inner end opposite said upper end; a grounding clip installed into said inner end of said
antenna tube; and a printed circuit board having a groove therein, said antenna tube
being mounted to said printed circuit board using surface mount technology clips and said

flanged end fitting into said groove fo restrict axial movement of said antenna tube.

30 BRIEF DESCRIPTION OF THE DRAWINGS
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
35 mount;



30 BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1 is a perspective view of the
ant enna tube and nount assenbly of the present invention; . Figure 2 is a
cross sectional view of the antenna tube and nount assenbly; Figure 3 is a
cross sectional view of the contact end of the antenna tube and 35 nount;
2 WD 2004H@bbdQB1BET/ CA2003/ 001854 Figure 4 is a reapcgramogheessat i onal

view of the grounding clip of the present invention; Figure 5is a top

perspective view of the grounding clip of Figure 4, 'Figure 6 is a bottom

Phe or oundi ng aire:4 5 §uPe 8% Safarghriel; dofel okeld dp Saf dtete”
groundi ngineéntipn; Figure 9 is a left side elevational view of the grounding
clip; Figure rt| t t ube and groundi ng
clip of the 19%%1%&15%) @ﬁ%pg&{vgiéwlﬁg]urgg&%fn\éCﬁgvog;égt{r?% cross sectional
view of the- ttﬁ)@iraﬁds g baitondpangpectivep/iayf oftthegropndiagedip; i nventi on showi ng nore

of the:tube; F#l@#éﬁié‘&t&g%la% (%fltﬁéﬂg @%Fctl onal view of the tube and
17fo i i

ground5 ing cli ate fferent angle; Figure 13 is an
end vi ew of tHﬁguraBes @ﬁwtgtd@@iﬁyatr@abwvg)ofdhe goggirg dip; 15 Figure 14 is a

partial cross ﬁ@ﬁé??‘@leﬁ‘éld@‘@lé%&h&ngﬁwé\&‘Qﬁhéﬂt%u%ﬁ’dlﬂ@' ng cli P of the - present

i nventi on; schemati cal cross-sectional view Hﬁﬂr’] t ube and
groundi ng cli gﬁ@ﬁre Prie apiagtivb aioss AAARG! oiew of e tee1dnd %*'Olé‘dér@h@' R&1 pl an
vi ew of a&egérﬁﬂvg,ﬁtohve contact pin for the gr ounding 20 clip of the
present invention; Figure 17 is a chﬁmatl cfa l.an vi ew o ﬂ Qgh
al terHative cdﬂ@‘&%tﬂﬁ A el £1REs SeRlBA diSHge tf‘?g b&an(dhcgonﬁ}@gge P 9 AWfent i on:
Fi gure 18pisSertinvbftn sﬁ@mhg anl ofetub®f the flange and groove assenbly of
the pr esent IFr;g\;/uergtﬂ'Z?s a parPrg 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,
15 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 groundmg
20 clip of the present invention;
' Figure 17 is a schematical plan view of another alternative 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 '
25 Figure 19 is a schematical cross-sectional view of the tube assembly of the

present invention including waterproofing components.

BEST MODE FOR CARRYING OUT THE INVENTION
Reference is now made to Figures 1 and 2. Figures 1 and 2 show a tube
30 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.

Tube assembly 10 is mounted to a printed circuit board (PCB) 14 using surface
mount technology clips (SMT) 16. SMT clips provfde an electrical contact between tube
assembly 10 and PCB 14. '

35 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



25 Figure 19 is a schematical cross-sectional view of the tube assenbly of
the present invention including waterproofing conponents. BEST MODE FOR
CARRYI NG QUT THE | NVENTI ON Reference is now nade to Figures 1 and 2.
Figures 1 and 2 show a tube 30 assenbly 10 for a retractabl e antenna 25.
Tube assewn yo4B31ioncl udes an outer netal wall 12 thatcisafoosivesist o a
preci se inner dianeter ensuring very little deviation. Tube assenbly 10 is
nmounted to a pri.nted circuit board (PCB) 14 using surface nount technol ogy

clips (SMD) .. SMT cli ps_pro | e Ll I tape
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vvithaba r|n LN, " ng clip 40 is installed into
the i nner gﬁ‘ﬁtoﬁg e{i’ rgéég%igé@g%bqa%gﬁgﬂruge asgerrbl y 10 is forned with
a cirtunfer entlnmdemtlemt@Mdmg gipotivis rnﬁane[dhato the nneedpre ehél1§ ¢ridemdi ng
clip 40 | Qszfghﬁﬁrelo S'afséé?ﬁdly Yo |s%1‘nﬁ)ed4\9thc:§‘@ir&|‘?n r@ﬁ‘t%r 1) @ﬁehdﬁ@groé\!@% 10 unti |

base ring Securely pace between groaove and t he
tube' s i nivat ldlu;se@;m wfdjgampdmscm %mmbaqa tSPéC’f erdsraip 4R C@f’ b@ww&t?ﬁi BPind, if

necessar Yy nb 49 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
20 removal, being facilitated by the angled tabs 41 at the inner and outer ends of the base

ring 44. '

‘ 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 elastic
deformation of the clip to fit it over lip 48. Preferably, a small jig is used to accomp!ish

25  this insertion. Grounding clip 40 is thus locked in place between the tapered lip 48 of
tube assembiy 10 and groove 46. .
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
30  inner surface. The surface 55 of each pin portion 43 between apex 52 and tab 50 is a
flexible contact area for making electrical contact between clip 40 and contact block 34 at
the inner end of the antenna’s shaft as the antenna is fully or partially retracted.
Reference is now made fo 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
35 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.



20 renoval, being facilitated by the angled tabs 41 at the inner and outer
ends of the base ring 44. The end of tube assenbly 10 is preferably forned
into a tapered lip 48. Cip 40 is then installed into the space between
groove 46 and |ip 48 using sonme elastic deformation of the clip to fit it

over lip d®0p@i@gably, a small jig is used to acconpet/eRodfodigsss
i nsertion. Gounding clip 40 is thus |locked in place between the tapered

lip 48 of tube assenbly 10 and groove 46. Each contact pin 42 is
essentially do rov
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cont act ppassible. One contact pin coutd for example, be used as long as the pin was sufficiently
20 stable to prov:de a good contact area 55, Reference 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 retracted.
Alternatively, contact pin 42 can be curved, as itlustrated in Figure 17. Figure 17
25  shows contact pin 42 with a single contact point 55 at one end. However, contact 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. _
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
30 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.
| Reference is now made to Figure 18. The pi'es_ent invention . further includes a
radially extending flangé 80 at the front or upper end of tube assembly 10. Flange 60 fits
35 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 direction.



42 on antenna contact block 34 will force antenna contact block 34 into
contact with the 15 inside of tube assenbly 10, created a third groundi ng
poi nt as shown nost clearly in Figure 15. The optinmal configuration for
contact pins 42 will not be diametrically opposed to one another, but

rat her atwanoanglims of between 90 and 120 degrees fronpEneantmiiss. One
skilled in the art will realize that other configurations for contact pins
42 are possible. One contact pin could, for exanp]e be used as |l ong as

Ref e ence | s oW AABEES OB APEE EvlRa R oip s drE RO o e ol

conf i gur abd pnsofcal ICtettabd wprenaibed it nféive axiellyl @he @trgqiltbtl@@int pf antégnd s  shown
cont act irch Bt 88 el 50 Rk P BsRhy R LRheR) abokel 2 PG €
Al ternati vm yse afGiabgec0 andngrd@vedin whish cam veld beasanufaciusad fat digh brecisiogure 17.

Fi gures 17onsores ARG QAN B 1 Al hBuRed bl oMb ARtal Bl St one

end. wever, cont ac ar oun ant enna cont act
bl ock 34, mewstngitegnsoatoalytalpvs ratathnsahwt therakisoftibe tubeasseraldly 3. al¥enna

contact b K,.34, ] d t ey
facilitat Jk%% O:to%ﬁga?ﬂ}le%nrgﬁﬁfﬁgﬂé&et{ gh@ﬁ%ggng%qq{% g(?ﬁ%oh&P%ﬁlgcm As

i ndi cat edgfab@ﬂr@,qui%@af‘é@senbl y 10 is nounted to PCB 14 using surface 30

mount technol oger ¢ld Wse ﬂsﬁ:omBY@el%WseﬁlHi@ﬁ oﬂ@sl@lfa@ |hl$ifédart aMchpbReste tht ps 16
connect to associated clips on hol d tUb%'gZ enbly 10

in thtd X Rigficycompopts inothe hogsieo WB‘@?%Q%'BEWOHPQH% tbe; gsgemply | B ct

rotation tdirebhgosiiognd Y axes. Reference is now nade to Figure 18. The
pr esent |nvent| on. fu i her,

d d | | t.end 0 t th
front or upper MEries Wu‘ffg'oﬁg %{)g%"@ﬁg I'@Wﬁiedg%at%%fdgﬂg%éy Wg%m g?ooveeGZ
CUL into ﬂBﬁBTﬂJ‘%ﬁg’ih'ﬁhF?@esﬁ@lmw oly Wtétﬁf h?p@t%mt@_rm]sgmbtp\né f@@n mmguirv\% t hat
t ube asse W VE.I N e _tube' -gn
2004/ 051 S TREERZS 40004 PR e da0 bh PL BB B R 20 unc s ng
technique is tFkHieérenmsmaﬂertteﬁgwenﬁnd'ebwm s ;:ln@‘eriahiprfajwse@ted fremtofestic et wer e

[ 1 d | k 34
al  owed 1,0 ﬁﬁ%& %6@ by, Tﬁb@e’f()e?(é’nﬁgrbr%%&ﬂ égto%foaéﬁa?%wuﬁ ?gé?%%ﬁl}r Pl oc

woul d vary, uts0 na eve. The
use of f |an@iega$0emusjbqwe@wbezo ammtutbe a%aembtytw bdasigtafingettioned plaskc hi gh

pr eci si O”mgé:’ TSWﬁU“cL%% éfﬁ@&bf&%e P%ﬁﬁ@r”’@l:%h R !?du‘éfﬁg%f EH%WH&&I@ deRrceesetly in
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In operation, water that may collect on shaft 30 because of rain can be pushed
into mount 36 when antenna 25 is retracted. This water wil stay in tube 70 rather than
contact the side of tube assembly 10. '

Further waterproofing is accomplished by adding a cap 72 at the end of tube

25 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.

The above-described embodiments of the present invention are meant to be
Hlustrative of preferred embodiments and are not intended to limit the scope of the
present invention. Also, various modifications, which would be readily apparent to one

30 skilled in the art, are intended to be .within the scope of the present invention. The only
limitations fo the scope of the present invention are set forth in. the following ctai'ms‘
appended hereto. i
INDUSTRIAL APPLICABILITY

35 The present invention is directed at the mounting and grounding of an antenna in

1

a mobile device.



groundi ng performance. After the tube is conpletely assenbled, one skilled
inthe art will appreciate that 10 plastic conponents in the housing wl |
also aid in holding the tube assenbly 10 in the correct position. The
present invention further provides for inproved waterproofing by providing
a tube 70 wthin tube assenbly 10. Water may enter tube assenbly 10 from
nmount 36 when antenna 25 is retracted. This is overcone by plastic tube 70
and cap 72. 15 Reference is made to Figure 19. Tube 70 is preferably
fabricated {roq1p|astic and is affixed to nount 36. Tube 70 extends from
nount 36 t%aggﬁtact area 55. Preferably, a small gap exists between tube
70 and tube assenbly 10 to facilitate insertion of plastic tube 70 into

tube assenmply 1 i ol pce is
ci'osed. pl st i ot apanbn BrounHB LBl (0Ficp g ek BBeRLIbIE; TRpprEuRKE E
openi ng f orssephhytconawisB®: | n operation, water that may collect on shaft 30

bepause of rf'ii rhrPa%ﬂerﬂ?a RYShEAN hﬂ%ﬂtéﬁ%@ﬁaf?’@ﬂ"@@ﬁh&%@ﬁé}@vegﬁai s retracted.
This water w ub 7% rat her t contact the side of tube

[l. s in.t an
assenbly 1 PUMPE?@:%@& %qut%?j“’les“’hﬁ%tgd?@ﬂ shed by adding a cap 72 at
tlhe end of tu?g?an a?ﬁe:aml B@'(?)O)ﬁa@ap@gﬂo;b% a¢f@lg;dbﬁitl¢iﬂ%|rd Iﬁﬁi—iﬁéldm@bi@é aﬁ(id_
plastic, and.fits sn the end of. ,tube asse us providing a
oo She it e s it 2B e B b PRE B AR R £ B MRuEh o homnt to
be il ustwhichwseidointgrefsbaft é3i2)énbrighdehbsretmadtedr enchan inmerendétB)to limit the

scope of t RL 5870k I Al so, various nodifications, which would
be readily p())ps)arent uijg rg%@q%gﬂs rlidl led in the art, are intended to be within

the scope of t HeSrprediaac!ipid@rinstalied mte syidligneriendi({ Bt ofsal andennmetubeope of

the presenhid srvandingRlighayista baetlo) dhd H8edsobhOVWbMAG)iAIAD exd ed
hereto. | NDUSTRI AL APPLI CABI'LI TY resent invention is directed at

the mount iFE RO WBPWB”NU%@}?@EE‘%{%% Coﬁtaﬁb‘ﬂitﬁéaiﬁlegﬁ)‘é@'”%b ims: 1.
An ant enndg3gy oundi ng assenbly (10) for a hand-held device, said grounding
assenbly conpr ic%ialgl%t.erized 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 inner 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.

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 restricted by plastic components in said hand-held
device.

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.



an antenna (25) having an antenna shaft (32) connected between a groundi ng
bl ock (34) and a protective sheath (30); an antenna tube (10) adapted to be
af fi xed within said hand-held device and holding said antenna (25), said
ant enna tube having an upper end (20) through which said antenna shaft

(32) is extended 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 cIip havi ng a base (40) and at | east one

cont act pi 4 extendi n xi al | sai_d ant enna ,tube for
P T ent Gont et Pundis Heandy B ek o wBF TR 1AEet S 1 o ¢ ha
sai d ant ergrautdibg c(ifh @) adapodclidefd sacgebovawedt raideraomen46sadisdic tepereehd (18)

and said Jdn that said base of said grounding clip is
adapt ed tgﬂfﬁt §chréﬁ%nggpﬂ)en said groove (46) and said inner end (18) of

the antenna tube, and conprises angled tabs (41) for renoval of said
grounding £l p Th%%'f@rﬁf%ﬂéio@r%ﬁﬁﬁ?semb@@of&amT*Beor%'Pénﬁmané;@w%d]Basé%‘?enb' y

of claim 1 wher ei n sai ant en t 1S nmounte nt e circuit
board usi rfgicsgiPradiasdinns rasdien wdsgrgm@kapﬁg a @d'a'rﬁée%ﬁﬂfbﬁﬁéf’s& ﬁa.Oﬂ

assenbl y chidgralimidg ciperet migaigtrantiseng. tube (10) further conprises a
flange (60) at its upper end and said printed circuit board conprises a

groove to accept said flange, thereby restricting novenent in the axial
di rection &f sdihd aatdrevargotndieg adkenbihe amnoeanbclgmouhte Agwhssemidig of cl aim

3, uher e 1 SUERE Do A heid o1 RRGET0R &HBRA( M Sf Ui BRSoveasdy cted by

plastic ¢ onents Tn sai evi ce. enna round|ng
assenbly of any one of clains 1 to 4, wherein said antenna tube further

has a tapeyed IThR B haalod@lifg hgk@ﬁ{blﬁﬂﬂan orfb of {1&ind RN RaGihgWwaei Ng
assenbly of claimb5, wherein said base of sal grounding clip is adapted

to fit se&?f‘@cyp’lﬁ‘ét(@@en said groove (46) and said tapered lip (48) of said
antenna tube. 7. The antenna groundi ng assenbly of claim5 or claim®6,

adi al i et | QREFBITT A HTALY Bivelioy of hy Snd Edal 0o WhlelPgal " 2

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.



said grounding clip over said tapered |ip (48). 8. The antenna groundi ng
assenbly any one of clains 5 to 7, wherein said grounding clip is held in
pl ace by said tapered lip (48) and said groove (46). 9. The antenna
groundi ng assenbly of any one of clainms 1 to 8 having two contact pins
(42). 10. The antenna groundi ng assenbly of any one of clainms 1 to 9,
wherein said at |east one contact pin (42) is dog | egged in shape. 11. The
antenna groundi ng assenbly of claim 10, wherein said contact pin tapers

froman ap a tab at an end of i d.contact The ant enna
o oundi ng- Hos enBBATENE ond ne Apreandy ot S5 6°% b Bins A5 adtib bear

agai nst ancimprésingarface oofsakkhiahdanldedavice, uhid rod@d)t.lodBed Tbeveasaicenpzer
grounding id contact pin (42)
bet ween sa %‘ge)ll%%an%a%%dm%&#h?@hr%égk{&%ﬁ?rf%l f%%ﬁ%g 14. The antenna
groundi ng assenbly of any one of clains 1 to 13, wherein said grounding
clip (40) {& gohfd ﬂté{r%dgroéﬁ’dnnyé%e?ﬁﬁlﬁﬁpéia%ql?’nﬂJrfl'ﬁr%&%%F?mg adlib@ny one of

clains 1 to 14, erein sard contact pi g orked en 16. The
ant enna greAmariRg @ saidmeyntandanensing 6‘1“3 ZL .aﬁaenmaﬂ@elﬁ 0)sRkY PR sai d

cont act plmo(n@?r)g Wtefprovfflg fdt s3id antérthadgrbendiag asuilsly nojassenbl y of any one
of cl ains to 16, further conprising a nount on said handhel d devi ce,

sai d nount Iocated above said upper end and having a hole through which
sai d ant entta shﬁﬁﬂamnnnagsoumﬂngEhmnﬁﬂvehnhngnﬁuﬁdﬂmgcamgémbgycmb(Ekbjn117,
further ca 'ng into said
ant enna tJgﬁﬁ%@éggm§n$%9%w%9£ﬂ@§§%§gp%§f%g gP%%ﬁ%?W%g E antenna

gr oundi ng AeYiEA 3 sqal 6yr. sambantqmreata genna groundi ng assenbl y of cl ai m 18,
further conprising a cap (72) adapted to fit snugly over said inner end of
said antenna tube, said cap (72) providing a seal for said antenna tube. 9



