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WD 2004/ 051795 PCT/ CA2003/ 001854 COVBI NATI ON OF TUBE
ASSEMBLY AND CLI P FOR W RELESS ANTENNA GROUNDI NG

WA B8 FI ELD 5 The present invention rel at BGT/CA2003/001854
ant enna groundi ng and nmounti ng technol ogy, and
specifically to the nounting and groundi ng of an

0 maxim e si GOMEINBEAN B TURG ARSEMBLEANA cc 5"

good ground fguLIP #DR WIREDESS BNTENNAGROBNDING
Unfortunately, in many nobil e devices where the
antenna is stored in aretracted state, proper
Tmnumﬁmguﬂm not real i zed This is generally the
ct bet ween tenn

h
Egﬁt prﬁp oréregeg antelapqatﬂgo J eﬂrgp mH@tmg technology, and
sprefiean! ty thd:Mbi;nlitﬁig an\(ou iR MErPANR atestile Ridviee a
groundlnafullyretract position, in 15 many
cases this ground is ineffective when the antenna is

BACKGROUPMNPIARTY retracted. This can occur if a user

fails t ush the ant enna anfF émtous rmucp

but |PATEI 0| R BEzS; $197) 554ePHR g RYMRENCI6: o Hieed gfound for an
arREn3 ie reqviteld. Mrﬁ@ﬂimatew Qhl ﬁ@n@%éﬁ@%ﬂé@&h@ﬁ&%@%nmnna is stored

I B R e IR & B el crTolR U, g result of

imdPogden lcbtatebétaete thepastehnd Borthctt Heckaariea RfourideidLthé iaftnna tube
|n I neffective grounding if the antenna requires a

APy retract ed position to be grounded properly. A

f ur tietheprevgh thWafnhanltéﬁné&ibbéhb@e a@r&gﬂa@ alf6llyt reghctbd gwsmon in
0 t e a tupe

en t he
e (% GEIAU EPHRRIvE e iis Ao dohpalelSy relfacisd. This

cadsqeear ifhluger falel $UA the BhteRndl eathgietelSintéSROmbiint! & rather leaves it
rain. FS DI SCLOSURE OF THE | NVENTI ON The present
PartiRl¥ sXie9Aebver comes the shortconings of the prior art

by pamsdtheH roblem SR résdht riLREBIRG tedifigquiddoddulsd during assembly of
an ntenna Speci ficall t he rBresen

nati on for
the r%?rrg‘ﬁ‘{‘ﬁo‘ﬁh?rﬁéh%&é’é’“ NG {Ubg Cap droviesaxially e (HhisyaXialrROVGReNt shifts the
fuwﬂebt@ﬁ:teanpo’ﬁttoarwfathb tdwenn?éheewl :;f IBQnéﬂé@h\%jgﬁ)uﬂHmbqﬁﬁfe antenna

reg@%écaogjlg(t:ﬁtt %a fq@%a@ﬁh ng t he ant enna

r&B%”f or an antenna
COﬂt@ﬂ.IrthléP 9ﬂibldrwmmk&rédﬁﬂlea§ﬁtem}ﬁﬂsttm tﬁw&a’iﬂéorhbpw&ter into the

a retracted st TheI e CO
S TR Y TRveL GOR A HoPT SieaHn 1SSt Siate, especially
whiah thy nicdile detviesis Usettihie rai@si | i ent forces in the
contact clip ensure that good contact

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
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 conitact 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.

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
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is made wth the antenna contact block. 35 The present
invention further has a flange at one end of the
wowansrigst ube in  order to significantly reduPer/iche003/001854
possi bility of axial novenent during manufacturing.
Thi s WO 2004/ 051795 PCT/ CA2003/ 001854 flange fits
Qve t

e B I RS g P 5881 o e nc

grodviencani lgd‘lcrpa’edlvﬁtrﬂlﬂgh plectsigo; tmusdjrmgdlag eauss@nt position for the fully

B33 bED b B SRR 8 FEBSTER goor
ardr flzmge, siiyid aﬁdaangmemshﬂ gmmeaubalcoml‘d\wmthe)bomtha paiiefor a fully

N T Ny T

witHrewhieh Shengntehnd fsenstalddc eBy havirty an coviitarit cohiachdistencabétaeen the

talle t t t . dist
nobBpadastt e tedfibt =Rt AP ordiak Bt P BIRcr e
pOSITheOﬁresngmndmtnm fusthéabas ianadasy. wando ma&er@rdof the antenna by
wat erL r.Qof

' f h
PrbBR cuoghc b8 Thari MR 3 At Rufiop 8 go ceptures
ary wdtemconlepastt uamaettuﬂwammmﬂwa petdcirapaniedsa. TOe any of a cap at

&3l A58 SrRE e itrey Tt AR Rab ot e

‘t ubeTrRNprEBEst iNventiah etheretone @nd\idesf aroamtehas geohdinBhassembly for a

e Sk Sy hiGh S eh e B &R0y 2RtARg Bgving an antenna
sr@rtoamdectgd desesddl ¥ ggaumaingsblogk andh saprbtatiiee Bheathgammantenna tube

R i sl deng SRR e and FaFE AR il 53 Rl tuoe having
arv\m;idér Bné dircudrawkich ehid afieanina ehafhid dxtendied @r sstiadteain bechaminner end

oriete SRCCHRRR" <A (oMe = oufinsioBr 7Pl S99, Hef Bna of sai

aritemer tuBédsald)lrlﬂmdtng @alrﬁvmg@bamd aindast ayeocomtiab@in extending
nst a

ol BIoGaa YRouHIRG ey Rbornie v Biaah ki 406 FEEE,

one TreNbasenpinventidre futiheg providesl Ay arltenrg griuddiagt @ssembly for a

! i d
a5 e Spviescid BitverpB aRSPrPbiter il Bor BE SN sYPR e antenna
steiftoconflettgd asesdn 5 g‘rwndimg hladdah@ladpmwlm,shsathﬂan antenna tube

roun n S nna havi n
it Saf TS hel SR L Octnd Sa RO SAR A5 sup having
a iﬂalﬁige'dt lﬁmier‘e&d sheayi whivh sed enteana lsb@‘t isadxitenced ov retracted, and an
and- hel d. .devi ce nd ho nna,, sa

d
e SRS S SHEVHARGT oa0T BRUBAMTHO T SHEC FRP ol R e of sai
arténrth ubeeARA =5 pavited icircaik bemdeithvirg a@mca[et tereianshidmniZbna tube

i.nner end,o site said r end;
ooiRaRr ] 1§ NG Pbied SRt PoRi e B Suutfer R dh tofogk Bies and said
flamigdd @ng fitting @tto shilgubdvelto asslrid axiahgogergert @f saitl aterina fube.

said antenna tube being nounted to said printed

circuit board using surface nmount technol ogy clips and
BREERJlDESCRllng)hBOEI'ITI-IEt DRAWINIHSO said groove to restrict

axi aI|:|gur V? is a perspec?ve V%th &' tﬂe angflenna 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;
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30 BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1 is a
perspective view of the antenna tube and nount

wa@smenbi7ys of the present invention; Figure 2 PGT/@A2003/001854
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 an 3

00K/ Fok BorreRsBoYPYYPael Ik i "grolBEb; cip g present
invehorgt i onal view of the ground| ng cI ip of the present

inventio ure 5 i.s ersp [ f t he

grou%’ir‘ﬁglst? *03’ Qﬂﬂ’sﬁﬂcb \é'e\ﬂ 0?”% %ﬁ?%&ﬁg ?“ o\f F%r?

perSF@EéBVseabomm]?Ersﬁbetlv@Mnmdﬁthggrdunpmg&llﬁl gure 7 is

ew of the_grounding clip; Figure 8 is a

fro%ogLE‘?z k QRALET WRYof ee%ogrﬂdjl?%@pground?ng clip;

Fi 9Wg§:r@8h§a frohtedide sledstionbleset bbthalgrauneingafipt he

gro in 10, 1.s a artlal s secti onal

vi e gﬁ%a q%ﬁosédea% %PBEW&‘?‘%af Figey ’@hcis' present

| NVedurenD 4@ fargalr @odslséctional pdevt il thectube sandlegroundiag clip of the

vi ew of the tube and grounding clip of the present
pr‘?ﬁ’ﬁ?ﬁlﬁt’?r&wnshow ng nore of the tube; Figure 12 is a

par tFllgfdre Clﬁ as s patili @oss seﬂtuenaloﬁew loé theutube aamd groonding oigp of the

C|IE t re, 11rogv6 toadlfferent angl e;
Presey pgeri@n oWiRIdAY e\ Pei{he tube and groundi ng
cli [Figfre Frrzcwa q‘aaﬂtl'hl crbbs Begtionel \ielv bistha tpze andigrocindisg clip of Figure

nal of the tube and grounding clip of the
11&9@'&%’2 %rﬁf‘ %}91 'Figure 15 is a schemati cal
cr OﬁgL&@GBH@mbnd/mewwihdﬁlbe budbgroamdmgrcmlntﬁlgqedﬂl p of
t he rese%t i nventi on;

i el iaia B ok SedPRa o o 1Bk TRRCTEL Rl B of e
prédent Inventh; t he present invention; Figure 17 is a
e SR B e o Bl I8 4B Ao o o
th&pg;sem.ﬂ,\&m@na cross sectional view of the flange and
gr Oolygeurgsﬁ% isa sXhematlcanlalﬁ) (/l%\‘?’veo an'a é’%%h\'/e cdntéacqgm for the grounding
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 | ‘
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

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 proVide an electrical contact between tube
assembly 10 and PCB 14. ‘

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
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25 Figure 19 is a schematical cross-sectional view of
the tube assenbly of the present invention including

wowioe0pr7edf i ng conponents. BEST MODE FOR CARRYPOIGZCARID3/001854
THE | NVENTI ON Reference is now nade to Figures 1 and

2. Figures 1 and 2 show a tube 30 assenbly 10 for a
etr abl e_,ant
s b e S TR e ot i e R B Hing L UG 367 dount 20
prdiilcl)@‘sﬁtdi‘me sabilityi fogamenya 25 taht durtier ipadvides. so'ﬁu&aweamsenmtgctlon for
i S t b d (PCB) 14

T A A I G N

cl i psugyraandstend at@mardscay palting externabshesdn 30 wobvardly relative to

PCB 14, 3 | .

hERERT Rl i isPocin @ uBe AT a8 SR 2740 pidhE gEEn Shunt 36 puting
antdripa coftachblbel B4 wéth aif tC&ﬁactMmtkaammnmmﬁ'orblmltm near the inner
en 53 0 BB oot RN orfyssgmy 10

uppegimenty, telrdch? isprdomddbylpyshirg exémal moteoiivet stedth 30 towards

un r ovi t ab

tne B el 9ol et be rE R B P e &t 1EbTE Rvefd, BREr end 16 of
tues ssueiyy 1@ to limt the ingress of water. A user can

out ﬁﬁroaqaeyrtt? Biefiats ardbofiny, bR Sresehbimiaisn de BiebisH e conductive
an@i& ﬁ&dly&ﬁét@lrmaur&hfg‘ ¢I|p3120 tcgonlmdmg tlipr 4igibentzasn nﬁiﬁggures 3to 15.

ant enna_ can ct

bl oce}?| RS ?fr%tﬂr? ;9831% eﬁé@ﬂ {V‘f?ereg'rqrewm de getact pins
420éo(;hggted ?ﬁtsmbhb edlﬂnfbrgr]galolyawm@sbweamgtm\/ards t he outer

en 0 ube asse 0. Si ,

o A BUSRPRG A T I S FRSRR 1 of e
asts@marydm Ttljtﬁa debtyeumsdwn@wltb audicngfexentatiy @xeoadinggroove 46
: 0 rmve : .
thﬁfs'§éﬁﬁ§3° &Bld qrﬂu Ipt gé]?(fq tgP%C]TgCFE)UnCa%ng,éétp’ﬁ%e inserted into
tubé GSQJh:tll bameenﬁg ON shap fiseecdety wa itneaspaoel@atmleem@rowed% and the

i.ca ' ip. 40.. G
ubd B daraleBived, 114G, Pt B ol & 08 i, B ooy, e
refovhie 86ihg Gagitated by the baglab ltybst b at theiihnerendyoutéresrids| af the base
ricozngaact pins 42 connected to or fornmed integrally with

& Dase ring 44. 15 In operation, grounding clip 40 is
IlBStth @ttl ofitlive feenibineo |s<meierah115dfoi|ﬂed>fntm ahapered EpA®l ¢lip 40 is
. e asse I 10 is, fornmed w
th‘éﬁ‘r'&ﬁ & P %p%‘iﬁ EROYSSS 8F°(93ve 4%nd lig 48 using, sog elastic

déf@ﬁnﬁiatl@h@ﬂlﬂﬁb Bltp wl fitpt A@rilip 48. aléreferéipi&,ca Smalahljlgys uséd fp a@omplish
t |

R R
tubél*é@s@ntblymal‘ezdhmrdwewed lip 48 with both the insertion
of tESchC lcloRtagt pin 45 is egs%ségf’;\ al|}§’ dciJgt %egged 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 fab 50 that is adapted to bear against the tube 10’s
inner surface. The surface 55 of each pin portion 43 between apéx 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 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.
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20 renoval, being facilitated by the angled tabs 41 at
the inner and outer ends of the base ring 44. The end
wobosobeImssenbly 10 is preferably formed i nt oP@r/CA2003/001854

tapered |ip 48. Cip 40 is then installed into the

space between groove 46 and |lip 48 using sone elastic

def gr mat j.on of 4‘&26 C
4

ip.to fit . i ' . . . .
0 L O o 15y S Bt by EbuBedl saroie e o
en%mée it @(ﬁbhclﬁ I@ﬂkdﬂrg gzle_n |cb||®trdl|@]g idtmérrsicns| foc karsistent ristaiation within
etween the t 4 .t | "
ol ey BP0 DB Bty M posons
wheR@oRfphaidd tshageh o tube psserishes0 Bind ancthear ance bet ween
each, pin, an the |Lo

d .groove. 46_and I : t]

43, oreaky freSt §opikoaf 3 6 7 Beg: 12BRE LB e contac
aréAbTRIS id béie by enslripy anbtitbe bertacteayea BStis bb éorigudrepdsBibie, and that
cog:t%c’i:)gi{qe lguréfﬂ@g%?lgél-{aglﬁlfstj tfﬂg %gs?srgblgfcr%qg%aﬁ{)rgg‘ g@ﬁ%égg ea 55 that
pr@mtas fnﬁdr% l@ﬂhri\(d@% L{eﬂ m@tgr'ﬁamiing: ohamstetnad 25 WBpatifichilyy ah@enaa®5 does

cont act C t i n d of. th .
nobead o iareuici nto I8 wbF P ekl PbPLoRIRdy

tRﬁf tem _%]lc’rfréfeh‘éd REWoHmeEt @ipﬁoqucladéém&@mce pls 4%hoWise use of two

t , i o
Pttt SRS 5o oL s maldpingy aihatenod ranEpt QK 5By providing
a tﬁpdt@e&)nté’& gﬂhuh&inggh’hégifbt ?@cbmtiactqﬂoims ateatdtwaen blotk@4 and the two

ant enna nt act 0oC . ntact pin 42 i .
cogBrtRs B anieRCh TR 2. SERok SesbaBobe PrBl S Gooct oins
42061 ahBASE cATtastborB4 will fiioe 20fehhaScbrfifst block 34 into contact with the
A REATSLI0e0 G U U Lo 5 T st cary i
Fi%_ﬂé vBe s hbfminbh@)rﬁibbrratim&)rpemﬁct}lxﬂhé 42 ot nad b elibmetrically opposed

i mensj on or, copsi st ent t ti it hi
tooupanabsb Rl ines ot 3k nadie ncbraes R end 1ad'vhg efa 8 pnother.
?ogbﬁ@ﬁnﬁﬁhlt% RESWll irémﬁﬁ twme:nhergjaspﬁglmdﬁdmtfmemntm@ins 42 are
ube asse an not T b -
sopil 55 e b 8T 04 o e I35 AR ves sumiety
sté)ﬂé‘%@ﬁr{ovid@fae@ood'r&dnﬁadt aredB8: Ryfemsmsals ngw hieale to HRigures 16 and 17,
cont ac

. rea,55 is as.lo as ssi hl e nd a . .
WEGhERRY afrhas ceateBayaredt fAR BT £ on e Y8Ck sqppgt pn 4218
shehpatitsa ?Jrlkw?qdlﬂnt Perkederdi 45 prévives sufficieatistebilitydo ensure contact

chances for the groundin f tegna 25, Specifically,
p"éH? Qﬁﬁ%n%“ﬂ‘@e‘gheqhﬁl{e?{@e%”?a&tg ck BTQI'Ve r@?t?g'ct ed into

t hefAIt&Bﬁ%{N@lyQéﬂﬁécﬂpﬂ\ 4z baeve convegdeas fusiated imgFigh@ 17 Bigure 17

preferred enhodjment, clip 40.incluydes t cont ac
stRConBe HinA 24l AR GO BpRoe ot 068 phdy MGy Sontact area 55
is €OReaad fit Srolhd ﬁht@hﬁ@dombbﬂ‘bl@dktan@aswmgt antach bimoA2 i8sobynoved to

providin a three confact grounding. The fjrst two
hBSeR e RO e B P RGO 0 S o

cont @Eaupafng% frthed fagiitated Cthrapigh 2hd Znounting loé tybet Agsembly 10 onto

; :
P(SJ’B 1|4r?gAscfrr1<§:|gaS‘ceg ragg\lljecﬁgbeb %sgeomntglir;l C1t0 ig Irrqg’un’ted 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.
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 direction.
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42 on antenna contact block 34 wll force antenna
contact block 34 into contact wwth the 15 inside of

wo adve/osissenbl y 10, created a third groundi ng pPCTICA283/001854
shown nost clearly in Figure 15. The opti mal
configuration for contact pins 42 will not be

gka%r %&V%H%gfcﬁ@gezg%a/e&ﬁagrﬁglg%g?(jtwhogu%’sis ?ﬁjat(’g r%faﬁt%gfeﬁerﬁoﬁ'mance will

bedfpidied. 1Oftke tikelwad dilowtt o atdvevaxidllyy tel reractidnagoint of antenna

ot her. confiqurations for contact pins 4 e .
cofseE PRI IR o R o g e gy g somve
Thause@idlange 6hangigroone$2s which caa ivthybe Rangtaatired foo high precision,

oo B2 65, BoT 395001 AR Shun A BHBREC| B Bton. i
méiihg dedhmiquensnly alloviordtatitin gibout 4 akis oFitigp tubelfsseably 10. This

tact_pin 42 i i th f d 3.
dogn ol b n const £ S Rarted dafif: o5 AL gobd g tect the
griirdintZosioasang. nove when antenna contact block 34 is

retracted. Al ternatjvel tact pi 2 . .
Cor viter T b5 OMpletal PaseEfed dngteftdh, iR e Sty gprreciate tha
pl&SHe W npRntats tin Mhe hdising tll alss ialty Inehalding dicd tybei agsebBlyato in the

one enq,. However, contact area 55 is curved to fit
COHPEIRATU9At enna contact bl ock 34, ensuring contact pin

gi imen@'tesém\im)@ng@w further ﬁ'rodtdesgfonain”(pmueg watetpaadfing | bygkroviding a
.apt enna isr ted, i is f A
T L T T TR

witht shterir@®5li4 retésttddn dittsis etembmeehy {lastie takses@hdid/ca072. s
TS e cUPa8 32502 R BB ASEAR ot o

is affix6® W@BLNI3B. A6 Fi0aixeshde lfiopsmountPBBo Léntatl arps 586 Preferably, a

wi |l hold tube ass 10, in th ol ti , .
STRILSRR U A RN o 0F 0 2 1R sty o fpc ety o plastic
tubd 20 Xntarndbe agsersoly 1Refrertaac @ves aftemtherrd@ising dFitigelneblld device is

resen I 0 r adi

ogSeRE s 458 6o aprehirty b ees R 18 S0 phargg formoun

3gssenbly 10. Flange 60 fits 35 into a groove 62 cut

into PCB 14. Th onbi nat i f fl ' 60
65 onemeeion, yaer S enaccuRe § shef B ergecnlaM Y B pusned
infodeUri 3Bxiviaén gntemed 2B s rdiraldBd2 00 @atkr 9Bl stay in tube 70 rather than

PCT/ 003/ 001854 e, advant age of the above nounting
CW&%%@Z' ?@W%ﬁ%seggﬂ%%@t perfornmance will be

i hﬁ'pflmt&‘ér wdterpRfibgl e a?@f@pl'@hé@\@daddmgm\mmm at lthg end of tube

the retracti ol nt _of .anfenn contact bl pck 3
o L5604 98 b AL TR S7ARA a0 g on e e
tugé%%fsémw1D,Ctha<st3)bﬂogwglga£wf use of df:cange 60 and groove

, I ch can bag e nuf act ur or hi.gh precisi

5 et GBoVRdrSiTEEL STECBRBTS £ (16 PirveR) JNRBHRE G heant to be

illGeiatiRs tdf Yoréfarred eerabddithersts raet aen notTintendedoontiminghe scope of the
ti.on a axi s

techni que on al | pws rot. oyt th f _th
PrEREE INREOAD| Yo ovariple Sl ik, s wblle: 5 gl sbbdisyt to oe
sKilRdrinehe drt agareantaadetbto e dithinulse dede ofche pfdseat invérgion. The only
limitations to the scope of the present invention are set forth in.the following clai'msl
appended hereto. ( '

INDUSTRIAL APPLICABILITY

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

a mobile device.
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- hagAJahe"

groundi ng performance. After the tube is conpletely
assenbl ed, one skilled in the art will appreciate that

waooloas®s ¢ conponents in the housing wll al sSBCHCA2008/001854
hol di ng the tube assenbly 10 in the correct position.

- The present invention further provides for inproved
Waterproofl ng by providing a tube 70 within tube
ClaiMsnply 10. Water may enter tube assenbly 10 from
mount 36 when antenna 25 is retracted. This is

LR sl i s B ey

cofnpeigingl astic and is affl xed to m)unt 36. Tube 70

extends from munt 3 tact [

o e Paedn et Gl b B HhaiBn, g oL TR, !
blckR aind afm@tebtnteaér@a'tmserti on of plastic tube 70 |nto

t ube as

nbl h th f
t ho B madths gl saig an€1hsﬁd§fe&'°9@§8”%§@%@
antéhal bsid antérma} tube rasmgr updd) arsl mmughewhlplersa:dgarﬁtemna shaft is
n, operat i ect on

edRHPY onF et ew 3 g o onrte it ABbe Y §¥ et 56

when @danﬁmﬁ@claﬁnstal|erdahroeszﬁce|dneﬁéndsof\matdeantamria| tulse, agidi n

tube 70 rather than ont.ac thesd b
ordne e BV B o B B Cesbif oLt Tnd RREPhibno saic
an‘f@thaiﬁbéitortds@lleﬁﬂcbrméctwubeald@%ommg”ﬂﬂbgk 10. Cap 72 .can

be conprised of netal or plastic, and fits snugly on
the end of tube assenbly 10, thus providing a seal.
2. The Taeoxittestes grouheitlg esbadbiyeitciinf 1, twiterpineshantenna tube further
mvent:qan are geant to be illustrative of preferred
WP &t SHAMEESASGt i ntended to limit the scope of
the present invention. Al so, various nodifi cati ons,

|d be readily a r t o, one 30 ski
o 0 oL 0, SR L SRR S ik BB i bhE i
inQi@sengroony Betivieen saifilienedehyl ant isafdtuppeoersd. t o t he scope
of the present invention are set forth in the
follow ng clains appended hereto. | NDUSTRI AL

4, APPLTHe AR tbAnBYgrabndihe a&rwrsmmbf d:lmwre.’Bl,tWImnelhsauﬂi hrecsetcﬂaakitgrounding
the nting. and di n an ant
ol PRI ) SH0T6BR SN e ROV 010 Pt 4P spft antenna

tud® antenna groundi ng assenbly for a hand hel d devi ce,

sai d groundi ng assenbly
5. The antenna grounding assembly of claim 4, wherein said base of said grounding
clip is resiliently deformable in a radial direction for installation of said grounding clip over
said tapered lip.

6. The antenna grounding assembly of claim 5, wherein said grounding clip is held in
place by said tapered lip and said groove.

7.  The antenna grounding assembly of claim 6, wherein said base of said grounding
clip includes angled tabs for removal of said grounding clip from said antenna tube.

8. The antenna grounding assembly of claim 1 having two contact pins.
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conprising: 5 an antenna havi ng an antenna shaft
connected between a grounding block and a protective

wa@ b@anbt79man antenna tube affixed within said heemchedodo001854
devi ce and' hol ding said antenna, said antenna tube
havi ng an upper end through which said antenna shaft

S xtended or retracte nd.an | nner site :
0. 52 dPg gpEm ey F6o 2oy S bt VBl P pERAEP foptect pin
is &ay ldgdetniarshapsl of said antenna tube, said grounding

clip having a base and at | east one contact pin

extending axially along said antenna tube for
101 esiTheemtertargraaiding ddsesblycof giaimre]iwhgrdih eaill.cogtactpie tapers from

ant enna, gr oundi ng .assenb of claiml1, wherein said
ané}‘?%mﬁtqq‘?,ﬂ@”ﬁﬂdtgﬂé?% Cfg{%ta N3 tapered lip at said

i nner end. 3. The antenna groundi ng assenbly of claim

2, erei,n said antenna b urther. inc .

Mgt 008 BUAHBEOWTNS FHAEPNE & Ad S el ¥ § acggred to bear
agdinsilAreinasit fM2de of saiddntegnatdenbl y of claim 3, wherein

said base of said grounding clip is adapted to fit

securely between said groove and said tapered lip of
12sai drhendreédia grouhding assehitsly aftiamma 1gwhenedi sajd @sstentpip between

of claimié [ [ f id di 25
said ?pﬁxialé‘g]rségt%gﬁ%%@e'ﬁ@f%% SIeeoi nsgl ragirglund: pgcti on

for installation of said grounding clip over said

| 132?2%%%&%@m§£@ %é%e 'Paai?{@%gﬁ,&ﬂ]e""é‘uﬁgﬁ’@"@i{;ﬂfﬁd&rfg&%@ is gold

pldt¥d.sai d tapered |lip and said groove. 30 7. The antenna
groundi ng assenbly of claim®6, wherein said base of
said grounding clip includes angled tabs for renoval
140f  sEriedagteAnd dirs\thdingi psdentbly shicthirant,enhereinubaid @ntabhein has a
nt enna groundi ng assenbly of claim1 having two
fO%SﬂFH t pins. 35 7 WD 2004/051795 PCT/ CA2003/ 001854
9. The antenna groundi ng assenbly of claim1l1l, wherein

sai d_at | east one.contac i.n, .i s d L e ' ] |
150, S B g Ae R Siai T, DT SIS SohBe Bturved
said contact pin tapers from 5 an apex to a tab at an

166.3nd 'ﬂ're Sé%{e%ng O&r%&r%ingp Iagé;embly of claim 1, wherein said antenna tube is

mounted to a printed circuit board using surface mount technology clips.

17.  The antenna grounding assembly of claim 16, wherein said antenna tube further
includes a flange at its upper end and said printed circuit board includes a groove to

" accept said flange, thereby restricting movement in the axial direction of said antenna

tube.

18. The antenna grounding assembly of claim 17, wherein movement of said antenna
tube is further restricted by plastic components in said hand-held device.

19.  The antenna grounding assembly of claim 1, further comprising a mount on said

héndheld device, said mount located above said upper end and having a hole through
which said antenna shaft passes.
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11. The antenna groundi ng assenbly of claim 10,

wherein said tab is adapted to bear against an inner
waeoaseIdf said antenna tube. 10 12. The ant eP@ECA2003/001854

groundi ng assenbly of claim 11, wherein said contact

p|n between said apex and said tab is resiliently

fl exj bl 13. The ant enna rou din S . Al
20, b K AR Rt B R BRI, BBl woe
conh@cte'ﬂhfb 84 erﬁﬁls'mtgainw eﬂbn@ngs’xstenhild! aotermibaiubre 1 saidhtebe i providing
as a ,forked 15. The antenna

sai d t,
WaEﬁ’FIHBH ac ggﬂ%wa S?OUEP'&%Siem%er ein said contact

pin i's curved 20 16. The antenna groundi ng assenbly

of ai 1, wherejin i d [ J
o  bEaPleve SR A L) SO b T PR Bl hoen o
fit Qﬁuggsovélﬂsaldr hepRhe N 3aigr anteshizntubas saidhdap wbvidingiarpeal for said
wherein said antenna tube further 25 includes a

antep%&@ at its upper end and said printed circuit board

|ncludes a groove to accept sald fl ange, thereby
restric

22 BRSTRSEOU A0 Sl B S S ERNso aRE s lp assermbly
Co.?]bﬁgt";:g 17, Wherelt ndngvenent of said antenna 30 tube is

urther restricte

e SR boyEh S AR SR R NG T,
bloﬁkagga:pifméctnfewhtebﬂhr conprising a nount on said

andhe

d
e
anfehah ! sarpamesna %e&aV\Qg 0RAHES ﬂlﬁ;SHr dR@ThICAZI0 ABIcBGaREahtenna shaft

0. Th
s SpndRior BTG A a8 "0 b2l oot mbunt anc

ext ergibwmgw&up inghltbdantoeaniinherend of aaid antdmmapmtmz iaddl ng

vvat El %ﬂﬁ&ogpgﬁﬁﬂ\g%&frg@n@%{e&u %gfdnﬁ%é 3@@4 Pftélng'3
médﬁt%dﬂw sﬁl@niﬁﬁritéd ramcuit wmdads@rm edrfdce mbuht eehgdlygyoekps and said
al I hner

oS P ML PERVE ) SR DuR eI B O ggfemna tube.
antenna groundi ng assenbly for a hand-hel d device,

23ea| drh%r grliltre%er\] ggrgl?ﬁc’delr?éo Ia)ésembly of claim 22, wherein said grounding clip

includes a base and at least one contact pin extending axially along said antenna tube for

resilient contact with said grounding block.

24. The antenna grounding assembly of claim 23, wherein said antenna tube further
has a tapered lip at said inner end. '

25.  The antenna grounding assembly of claim 24, wherein said antenna tube further
includes a groove between said inner end and said upper end.

26. The antenna grounding assembly of claim 25, whereln said base of said
grounding clip is adapted to fit securely between said groove and sald tapered lip of said
antenna tube.
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10 conprising: an antenna having an antenna shaft
connected between a grounding block and a protective

wG@ b@ankt79mn ant enna tube affixed within said heem™chedodo01854
devi ce and hol di ng said antenna, said antenna tube
having a flanged upper end t hrough which said antenna

shaf 15 1s exten ed or t ed d _an_i.nner.

2loppodie: ENeRng WBH% n%n%ﬁsegl & ﬁn%?'ﬁ‘g%gl i\'@qelr?fgt%??e%ase of said
grbuidings il ié W@Elllerﬁl’\}'ddéfbrrﬁatbld ians efadial tdileetorafat inatallation of said

gric@%ﬂqa circui, %ﬁ having a groove therein, said
arafn P QYEESH |E’r‘?§r Phted to said printed circuit

board u5|ng surface nount technol ogy clips and said

fIa nd fitti into sai rogye to.restrict axial .

Sroveltir Aol aferato b2 et S dfin o 8o is new

mgref@l;wlsa@i taperedip yndkaidlgppove22, wherein said groundi ng :

clip includes a base and at | east one contact pin

extending axially along said antenna tube for
29. eSiTHeeéﬁteW@raGrﬁdiN@ hﬁseﬁﬂjlydofgflaimﬂﬁ Mgpel‘.dlmsdnd base 2figrounding clip

t di nbl

inglifes SENALE K BNPY phed orubedo el BBt 3G eckPe

i nner end. 25. The antenna groundi ng assenbly of claim

24, i i d ant d
3y oV BUPEATOCATE FRREINER P A A A e B P OBRL S0

26 The ant enna groundl ng assenbly of claim 25,
{0 1T SRt B BePhasmeDay 1 SHEAY afiedn sHeg FBiE e contact
pih i rsoddga‘z §gdddin saapenna tube. 9 WO 2004/ 051795

PCT/ 003/ 001854 27. The antenna groundi ng assenbly

of claim 26, wherein said base of said grounding cli p
3.5 r'psd bheAhd Yréeleidmgnaddembiyn oficlamelidd| wilierehe shidncdnteict pin tapers

install ati on, of sai rqundi ng .clip over said tapered
fremgn 3?6’2%) a bt Qﬂte@ﬂﬁég@'a&ﬁﬂﬁf“g@ Nassenbly of claim 27,
mherein said grounding clip is held in place by said
and ant.enn rou

tapered I sai d groqve. . 29.
Shas e §iEREpaHATDg sRBE P P U BEIE PG R A g ot to bear
adgdingd anllrmélr Hokesceasighidcantanipa tilsy. renoval of said

grounding clip fromsaid antenna tube. 10
34. The antenna grounding assembly of claim 33, wherein said contact pin between

said apex and said tab is resiliently flexible.

35. The antenna grounding assembly of claim 34, wherein said grounding clip is gold
plated.

36. The antenna grounding assembly of claim 23, wherein said contact pin has a
forked end.

37.  The antenna grounding assembly of claim 23, wherein said contact pin is curved.
38.  The antenna grounding assembly of claim 22, further comprising a mount on said

handheld device, said mount located above said flanged upper end and having a hole
through 'which said antenna shaft passes.

10



30. The antenna groundi ng assenbly of claim23 having

two contact pins. 31. The antenna groundi ng assenbly
wobooalosi7ps 23, wherein said at | east one cont acPCT/QARO0BS01854

dog | egged in shape. 15 32. The antenna groundi ng

assenbly of claim 31, wherein said contact pin tapers

from,an apex to a tab at_ an.,en f. i C i,
395 Rt RRF R oBriiR s TRE R, Point 34, SR Sborfirling & tube
conhedied no Said nicaht iaad askéetded) into lsai@r ant2Onadatiay staicatube providing
i,nner _surface of said antenna tube. 34. The antenna
waleTBIRRHNG i 22 ARieIna oW ?%?@F‘%&ﬁer ein said contact

pin between said apex and said tab is resiliently

flextble., 25 35. The antenn r.oudi n : f
40| o e RIS S g RIS Bt [ AeLEaaRG.P cpn goapted to
fit 3hugly wenBAiE NNBergsrauoidsald satseatillye, adaiccbap pr@aling a seal for said
rﬁ@erﬁin said contact pin has a forked end. 30 37. The
aNGIB U gr oundi ng assembly of claim 23, wherein said

contact pin is curved. 38. The antenna groundi ng

assenbly of claim 22, further conprising a nount on

said handhel d device, said nount |ocated above said

fl anged upper end and having a hole 35 through which

said antenna shaft passes. 10 WD 2004/ 051795

PCT/ CA2003/ 001854 39. The antenna groundi ng assenbly

of claim 38, further conprising a tube connected to

said mount and extending into said antenna tube, said

tube providing waterproofing for said antenna

groundi ng assenbly. 5 40. The antenna groundi ng

assenbly of claim39, further conprising a cap adapted

to fit snugly over said inner end of said antenna

tube, said cap providing a seal for said antenna

tube. 11
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