WO 2004/ 051794 PCT/ CA2003/ 001855 LOW PROFI LE ANTENNA | NSERT NUT TECHNI CAL
FI ELD The present invention relates to nounting fixtures for antennas, and
specifically to 5 nounting fixtures for antennas on devices that have
significant space restrictions BACKGROUND ART Devi ces such as cellular

t el ephonegoeqpeisonal digital assistants (PDAs), whighrcxdobdoossgeti mes be
collectively referred to as "nobile devices" in the foll ow ng description,
10 have extrene space restrictions for internal conponents. Significant
design efforts are used t bOBIRROMELE ANTERNA NBERINUTas smal | as possi bl e.
One of the larger conponents within such a device is the antenna nount.
Antennas need to be screwed into these nounts, which are installed within
the devi ce. TEGHMGALFIEER rent|y t hese antenna nounts have | arge rectangul ar
Cross section 15TiH predasi iorstiat relbtee tdrasetignikinds fotwtanmasntnd peaddaiytg t he need
for a signif] or for
signifi c%nt rJ]SO(FE)'ac ﬂ% egzms?@f"ﬁ%g." g%e?%aﬁﬁatvﬁgﬁgdevp%%gﬁ '{egg ! suAnot her

probl em wi th current nounts is then installation. Due to the rectangul ar

or square crEpgxcrasUNmArRt shape of current m)unts installing themrequires

$Uf fici en-t 20 S@gvgcgesvéntl%gz%snce nﬂ r tglggnoggs 5r e son d|g tg‘ %‘B%nr{% ﬁ?ﬂj&sﬁj%h%lnace Thus

installation pro f'se ¥ eqai v mor e ava| space in
t he casi ng. Wil SGleOBRE @BGHHEV IGFWEMCI @H\Tmphlée gavieet it the fpllanng dascidlieh.comes t he

di sadvaniagegyObxtihe sBéde%stﬁc&ﬂbn@ﬁbr PP @brﬁkﬂmelﬁ§ 8RniAcHnE NN ENUAS alBavi Ng a
circul ar baseﬂ{)ortl on, away. This configuration

provi des adVafit GG Bp d‘f)"dcteﬁ a?‘pazicgg‘a[]?’f '?‘?SE@FI on and instal lation. The hal f
circul ar base of Otdhef e eget comperhisoninil sasitsa tdegice dr ther adénng mwdoyntui t board

toliewt h'A'?zteﬁwnfs REGE bé Q@'Ew&pmodfhé%tehﬁ&uﬂssﬁhlgﬁar@C}ME@%ﬂhﬂ tleNRvieslt - anay
section, thus egﬁy tf‘e use of a larger circuit board or a spaller
o)

casing. 30 IHPgeE é"f“ir eﬁehé‘”tﬁ?‘@swnﬁnf‘%’ﬁnﬁ‘r%tﬁ?fanp %t §PPher@hhanced by

al | owi ng1 s hesimensions at the base end of the mount, creating the need for a significant bulge in the

casing to accommodate the mount, or for significant space to be set aside within the
device itself.
Another problem with current mounis is then instatlation. Due to the rectangular
or square cross-sectional shape of current mounts, installing them requires sufficient
20  space within the casing to slide the mounts into place. Thus installation process itself
also requires more availability of space in the casing.

DISCLOSURE OF THE INVENTION
The present invention overcomes the disadvantages of the prior art by providing

25 an antenna mount having a circular base portiori, of which half is cut away. This
configuration provides advantages for both space utilization and installation.

The half circular base of the present invention allows the corner of a circuit board
to lie within the space that would otherwise be occupied by the cut-away section, thus
‘alloWing the use of a larger circuit board or a smaller casing.

30 instaliation of the present antenna mount is further enhanced by allowing the
maunt to be 'inserted with the half circular base positioned inside the casing. The mount
can then be rotated 180 degrees to abut mounting studs within the mobile device's
housing, the mounting studs holding the antenna mount in place and preventing further
rotation. The antenna is then screwed into the mount in a direction in which the antenna

35  mount is forced against the mounting stud which allows the antenna to be. fully tightened

info the mount.



mount to be inserted with the half circular base positioned inside the
casing. The nount can then be rotated 180 degrees to abut nounting studs
wi thin the nobile device's housing, the nmounting studs hol ding the antenna
nmount in place and preventing further rotation. The antenna is then
screwed i @ignebdtR1APUNt in a direction in which the ang,@ﬁ@glzo@gomnt IS
forced agai nst the nounting stud which allows the antenna to be. fully
tightened into the nmount. WO 2004/051794 PCT/ CA2003/ 001855 BRI EF

DESCRI PTI ON OF THE DRAWNGS Figure 1 is a top perspective view of the
antenna mounfeef nEOeRBTORESE TP KBRSy Figure 2 is a rear perspective

vi ew of the - 5 Figure 3 is a front perspective
vi ew of the ant ehgie idsumiop GWS?FEH'G@\@W@WlOfth@lﬁ”@ﬂﬁ%mfmﬁ’f of tee pregpnpheentiai ew of the
antenna mount of Fllg_urgQrs&a rlaardar@eltftﬁeﬁe\h%ftﬁe shteialoRN@k Fgmal; vi ew of the

ant enna rpount of cross-sectional view of the

ant enna rount of F'?i‘l' % Safldnt ?‘frﬁf‘:tge%e}” §g'e68t|egrﬁe@%n ARHEY of the casing of
a portion of a c&swrﬁgwfa)h@palamybwb@he dferevicoet iflapedd for use with the
nount of Figure ﬁhgura@%erIM@a&mlam@v&%saQ%hé ¥8ur¥ be#ged 1;t he casing of
Figure 7 with th}e enna nmount’ in ? BE FOR CARRYI NG OUT THE
| NVENTI ON 15 Ref e‘?‘é’ﬁ &ﬁ%"%ﬂ%ﬁl‘?ﬁﬂé"*f"@ F‘ﬁé“ﬁ?%ﬂ’?ﬂ’@? Fi8ires 1 to 6

il lustrate antenfiguraBunt perkpectiret wewnaf the tasinglof emosibs ba ofsing férrombbilrount 10,
a flange, 20’de\?ré'édad%fat@@‘§)?uw{§tthea‘q unt ureo{ ﬁé‘ll ch is described bel ow. Front
a

nmount 10 is generall ri ca ving a snmooth outer surface 11
and an internal | §i94R @é%taéﬁfsﬁ‘?ﬁt“é“' ‘1‘2’" Oﬁllf’ é?s‘%ﬁ’ff%ﬁ’:‘é@ A yith Hegnieape gt

di mensi oned ifs@ied. 20 slidable insertion into an aperture 52 forned in a
casing 50 for the nobile device as seen nost clearly in Figures 7 and 8.
Fol I ow ng |nsert|on the mount i s free to rotate within aperture 52.

Fl ange 20 | BESTAMOMREQREARRYHNG O IN @Nrear nmount 30 is larger in

di anet erys Reference is now made to the drawmgs Figures 1 to 8 illustrate antenna mount

1. Antenna mount 1 consists of a front mount 13, a flange 20, and a base mount 30,
each of which is described below.
Front mount 10 is generaliy ¢ylindrical in shape having a smooth outer surface 11
and an internally threaded bore 12. Outer surface 11 is sized and dimensioned for
20  slidable insertion into an aperture 52 formed in a casing 50 for the mobile device as seen
most clearly in Figures 7 and 8. Following insertion, the mount is free to rotate within
aperture 52, '
Flange 20 located between front mount 10 and rear mount 30 is larger in diameter
than the front mount to bear against the casing around aperture 52, which limits the
25  mount's insertion into the aperiure and prevents its extrusion from the casing.
The threaded bore 12 of the front mount 10 is for connection to the mobile
device’s correspondingly threaded antenna (not shown).
Base mount 30 is an arced projection, preferably half cylindrical, extending
rearwardly from flange 20 and includes a circumferentially extending groove 32 to
30  accommodate antenna contact clip 34 which is used to ensure electrical contact between
the antenna and the mobile device's PCB (not shown).
As will be appreciated by one skilled in the art, antenna mount 1 can be
manufactured by either casting or machining.
Reference is now made to Figures 7 and 8. To install antertna mount 1, the

35  mount is positioned for insertion of front mount 10 into hole 52. Base mount 30 is rotated



than the front nount to bear against the casing around aperture 52, which
limts the 25 nount's insertion into the aperture and prevents its
extrusion fromthe casing. The threaded bore 12 of the front nmount 10 is
for connection to the nobile device's correspondingly threaded antenna

(not showwp 20i@semgount 30 is an arced projection, prefeeadhiooiakf
cylindrical, extending rearwardly fromflange 20 and includes a

ci rcunferential | y extendi ng groove 32 to 30 accommpdat e antenna cont act
clip 34 whi cHitoj sPaskiee thaballews dirte cledrestids i5¢ ahd 66 frcated inbetdwes Rpertuhesamt enna and

the nobile dﬂb’mrﬁﬁ?lsSndBEt:&i ﬁﬁ%Q[ﬁe ﬁﬁﬁ%)co th@@xté‘ﬂtlpém%d@ ﬁ’ér@gbﬁt ed byt one skilled
castin or

inthe art, ant egﬂ% ﬁ&ﬁ manuf act ur ed it
machi ni ng. Ref er 6HEE"E @OWB 8 "?tf‘)te‘itf‘@hte@%& ¥ %{rP&S%mOTB 3p r‘i’g‘t‘talswdé t enna
mount 1, theStu@s4 wravatts bgseposint Bofred rbatingi ndier.tA etnd a6 IdcaeBtslignby Aforel0 | Nt O

hol e 52. 5aslﬁw£m|wﬂ$|at§9to' a?)elrtlﬁé 85 @%os&l%n&go%ggggg@;lé@ ?n@%/ g@%g %%ﬁrggﬁlBSS i nto

a position tgaé%ovxsl to clear studs rnwardl'y of
aperture 52 0 SGRyEYRNtsanteang et { Faminivipe fesevasgsate theeasion t he ext ent
pernmitted by fl afte p2BentAnteetinazliowsi At pribted ScirtiFoafdioabe fstdindi do Belge 33 of

base nount Bchrr‘%plrg §tt1.§:¥elddovgflt é&%%a?%oggr?vgr%&e R%& dEDUIP?t]l I%(r)ovfdr Omk‘ér otating

further. A stud 56 |ocat rnwardly’ el 4 perture
52 is posi tlﬂﬁ%a@dh%éémaﬁﬁﬁﬂwor? &6 figpuis Boasd C@d@elsﬁfbunt 30. Stud 56

pr evetnt sl(anlt enna Th® bitich d‘fraamhmm#?mg 1 QAWAE FHtal @Fu%) cf;rfh‘@cat@@séifl:grotté(&te present
i nvention a i r.CUi ns so.that its
corner is sﬁ%omg? g%/é’%%% e%cmf oarqﬁ”&?? %’8‘%@ cwg%rlno@ﬁ Y45 Ss

provi des th@rlﬂﬁé\‘}'&?ﬁlﬁég@'ﬁthat a srral I er casing or a larger circuit board can
be used. . 10 Thes rafb‘i’é&bidoéh aiteraqat@maan rgcrelwngvmhﬁhhaeédeq%ﬁé 18N¢he

conducti ve, sto \rﬁﬁ O@E $ S{%@ fh ] {5’8” el ectrical contact at a
ternminal (not eik8 R L & &g acga%es ega‘??’ﬁ@(&’aﬁ? PR 3%l As
af oresai b aatidalit emhethai@ntensa ablréd ibyresent@inrang ratating by etutl 54 edhidediidar e U. The
direction ofthgg{t@},;anpbgt%w Ssddh bkdWe k3grtant enna bi ases edge 33 of base
port| on 30 agai n%
nce the device is fully assembled, the removal of antenna mount 1 is prevented
by contact clip 34. Contact clip 34 makes contact with the printed circuit board, thus
preventing rotation of antenna mount 1if the antenna is unscrewed.
20 The advantage of the present antenna mount is therefore the savings of space in
both the x and z axes, and further the ease of installation of the mount.
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. Also, various modifications, which would be readily apparent to one
25 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 claims
appended hereto.
INDUSTRIAL APPLICABILITY.

The present invention is directed at mounting fixtures for antennas,

30



15 stud 54, such that antenna nmount | is prevented fromrotating by stud 54
which allows the antenna to be tightly screwed into the nount. Once the
device is fully assenbl ed, the renoval of antenna nount 1 is prevented by
contact clip 34. Contact clip 34 nmakes contact with the printed circuit
board, thus preventing rotation of antenna nmount | if the antenna is
unscrewed. 20 The advantage of the present antenna nount is therefore the
savi ngs of space in both the x and z axes, and further the ease of
installation of the nount. The above-described enbodi ments of the present

i nventi on @pheant to be illustrative of preferred embodi nents and are
not intended to limt the scope of the present invention. Al so, various
nodi fications, which would be readily apparent to one 25 skilled in the
art, are ilnt endebbwt grobke antenmhi mseih euisfoopeomapadt Hevigr @mgnisingnventi on. The only

limtations to th co of th resent. i.nvention are sef forth i.n the
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i nventi on fpsSinsthlliag b dneind@dihiodth dut¢isufes;for antennas. 30 3 Caim 1. A
| ow profile antenna jnsert nut for a conpact device conprising: a
cylindrical frérilangglesntraknostiondisnnged akgut pacend qfré@rdtcm@mﬁlgfr@ltmaded
interior  fer installing an antenna and snmooth outer surface; a flanged
central portion disposed about one end of said cylindrical front nount;

and a base nounrtbash mpwusdibpaipduboganid fdngedenitrapirtiad opposité wreaglpposite to

said cylindrical.front unt, said base nount consisting of artially
cyIindric§Vﬁ5%FPa?0m§%¥@ggWH&a$ﬂn@ﬁnﬁP?“$§§6$ﬁ@a M@ﬁfﬁﬁ£§W§é€ﬁﬂgn, wher ei n
an edge okx@nding i arbQaviheW dubiwaysadtbnconpact device is nountable w thin
the cutaway section, therehy saving space in the conpact device.

whereln an edge of a circuit board within said compact device 1s mountable

within the cutaway section, thereby saving space in the compact device.

2. The low profile antenna insert nut of claim 1, wherein said base mount further

includes a circumferentially extending groove on an outer surface of said base mount.

3. The low profile antenna insert nut of claim 2, wherein said groove is adapted to

accommodate a contact clip.

4. The low profile antenna insert nut of claim 1, wherein said arc is 180 degrees.

5. The low profile antenna insert nut of claim 1, wherein said arc is less than 180
degrees.

6. The low profile antenna insert nut of claim 1, wherein said compact device further

includes a device casing, said device casing including:
a hole about a first end of said device casing, said hole sized to rotatably
accommodate said smooth outer surface of said cylindrical front mount and to allow said

flanged central portion to abut a periphery of said hole;



2. The low profile antenna insert nut of claim1, wherein said base nount
further includes a circunferentially extending groove on an outer surface
of said base nmount. 3. The low profile antenna insert nut of claim 2,
wherein said groove is adapted to accommopdate a contact clip. 4. The | ow
profile antenna insert nut of claim1, wherein said arc is 180 degrees. 5.
The I ow profile antenna insert nut of claiml, wherein said are is |less
than 180 degrees. 6. The low profile antenna insert nut of claima1l,
wherei n said conpact device further includes a _device casing, said device
casi ng i ncl udi Wgt?rsfast%dlav%%t@@ﬂ%@rdhy@ﬁaféﬁaleowuéaisastaévi)%m@ag? MYt 2sai d hol e

sized to r ] Qggg i o t urif ace 2k ssidisfid.
cylindricéﬁ&$$%%?¥ﬁ§%%§ an @?%ﬁg ogbggggng?ﬁgﬁggﬁ%céngrg?)pgrtfon’to abut
a peripherapdof said hole; 4 a first stud di sposed rearwardly of said hole,

said first stud positioned to. abut ide of said ba u nd to
prevent said ba?ssgC?PgLfﬁ‘f&ﬁfpé)ﬁ?q' lgflré"fair(ﬂ_é OE@?}% Hﬂless(fil eg???}?quoﬁ g}oé%% gocond st ud
di sposed rar wedndof saifl bask HodR e toSareekns &40 Bebe Sidudt PORIndvOMEdatvardigbut  an
end of said base mount and to prevent said base nmount from noving
r ear war dl ywhettaid bags mop<BulstiAetUbut s said stud. 7. The low profile
antenna insert nut of claim®6, wherein the conpact device is a nobile
device. 8. An antenna nount system for a conpact device conprising: a |ow
profile art enndhedesprofileiantbrnriingrt it ef¢lnimué,i velzrein fhorrompaeiieyice kfea
cyIindric%ﬁl;{q@g-nDunt having a threaded interior and snooth outer
obile devict. ) X .
surface for 1nstallTing an antenna; a flanged central portion di sposed about
one end of said cylindrical front nount; and a base nount di sposed about
sai d flan%Fd central portion ogppsite to sai.d .
. An antenna mount system for a compact device comprising:
a low profile antenna insert nut having:
a cylindrical front mount, the cylindrical front mount having a threaded interior
and smooth outer surface for installing an antenna;
a flanged central portion disposed about one end of said cylindrical front mount;
and
a base mount disposed about said flanged central portion opposite to said
cylindrical front mount, said base mount consisting of a partially cylindrical collar
extending in an arc leaving a cutaway section;
a device casing, said device casing including:
a hole about a first end of said device casing, said hole sized to rotatably
accommodate said smooth outer surface of said cylindrical front mount and to allow said
flanged central portion to abut a periphery of said hole;
a first stud disposed rearwardly of said hole, said first stud positioned to abut a
side of said base mount and to prevent said base mount from rotating beyond said stud;
and
a second stud disposed rearwardly of said hole, said second stud positioned to
abut an end of said base mount and to prevent said base mount from moving rearwardly
when said base mount abuts said stud; and
a circuit board, said circuit board being mountable within the cutaway section of

the base mount thereby saving space within said compact device.



cylindrical front nount, said base nount consisting of a partially
cylindrical collar extending in an are |eaving a cutaway section; a device
casing, said device casing including: a hole about a first end of said
device casing, said hole sized to rotatably accommpdate said snooth outer
surface of said cylindrical front nount and to allow said flanged central
portion to abut a periphery of said hole; a first stud di sposed rearwardly
of said hole, said first stud positioned to abut a side of said base nount
and to prevent said base nount fromrotating beyond said stud; and a
second stud di sposed rearwardly of said hole, said second stud positioned
to abut en f i t vent i JYRADG om

novi ng re?r%var §ih$ ant%mﬁé%mgglﬁﬁygg[g?fﬁ%ﬁﬁt& gg%@ Sggibﬁﬁngé‘?qgﬁ% a élc}‘e%l%i t
board, saictcemfareitiallp osieddibgprogvoouat altkesunfathoisatdimse moamay secti on of

t he base nount thereby saving space within said conpact device. 5 9. The
ant enna nount system of claim8, wherein said base nmount further includes a
ci rcunferqoti alThy afch@Ebng sgHanGE cim NwRttRAINsaRiurbA&as afapsditd base nount.
10. The antenna nmount system of claim9, wherein said groove is adapted to
accommodateconpeditae oGt pli11. The ant enna nmount system of claim 10,
wherein said contact clip prevents rotation of said antenna insert nut.

12. The antenna nmount system of claim8, wherein said are is 180 degrees.
13. The artlenndbreotetnapetndsyvémof aiaim 30, whereisisaidsantdctalie preyeniéss t han 180

degr ees. rgtation of said anienna insert nut.

12. The antenna mount system of claim 8, wherein said arc is 180 degrees.

13.  The antenna mount system of claim &, wherein said arc is less than 180 degrees.



