-1- 2235588 TRANSM TTER® ARFANGENVENT « Thiss

I nvention relates to transmtter 5 arrangenents. . A typical portabl ez

t el ephone includes an antenna, a t#andm tter and a receiver fo2> g—g
comuni cating a radio frequency (r-f) carrier signal that is nodul aéd 1?

by audi o signals and switching signals to and froman associ ated base

station as approprLg2géaégéggééiﬁgggggggggggiphones both the transmtter
and the receiver ar and one antenna i s shared for
transm-ssion and reception. This antenna is generally a tel escoping whip f
-antenna which' is extended for use and 15 retracted or collapsed when not ¥n

use. When the portablenigl enveneibn rerated %o Ofrofighytpermxi mum
reception range fromthe base station, the antenna nust be extended so that

a user of ¥ h&rFengements| ephone can be assured of not mi ssi ng an incom ng
call. Sone users find the need to have the antenna extended for this -

condi tion inconvenient and therefore at tinmes do not extend the antenna. -
Wth the 20 antenna col |l apsed, however, the reception range of the

portabl e tel ephone i A aypicabpormblel tplephone! includes fanisnrenns,ng eranérhinet land ant enna

The "t el escop HGHe (i poimdicaiig e e RE) (D Canfes Wil hat s BRMBIREE, (1"
mat ches t 40t biysaudiot signals and swisching Isignalst tonuwfrpmsm iasseciated base \station. as\hen

the antenna ﬁpfg{?" a0l | apsed, however, the resonating network that nmatches
the antenna i e

ended |t|o doesnt tchthe tenna jn the
col | apsed position. ‘y?ﬂ °tﬂé{’\mﬂ°f i H‘F\E,F’Pf Breiven s
somewhat nor acinecatahe m@ntmmﬂdwm afteinea arshafud rwdrausrmisnan nd receptioali bl e

e, R gy LR DR PO e e, v, €

4,721, 96215 setresttdtas coblapsed whercnotzigl usen Whanthe pomi:!e mazbonerisl located atmrerent
roposes tot r i de
hel housi ng. Spac e MBliilrCtien’ pbgt ' £6I" 1 %Ey 208 Yfe AREAR Tt 12

t he housi ng e porta Ie t'e e &_any ant enna
parts proj ectc?‘ﬁgd@r@r@ﬂ'rbﬁf“\ﬂ‘@%wm‘gﬂ fE?‘Q.‘?F"éP BAFRISSING AR need
to have an ejXjcifg cad Gﬂhﬂr\iﬁrspﬁﬁdftﬁélnwi ft6 Gavé i ﬁmﬁﬂbbﬂcﬁdﬂdewmhi% it

L, e SRR AR a8 of SR BB ik o oo
avai | abl e20@oranteant apllapsedir however,y they receptiomerange of the portable telephone is
approximately one-third of its range with the antenna extended.

Maximum operating range for a portable telephone is obtained whcn the
telescoping antenna is fully extended and a resonating network, which matches to
this antenna in the fully extended position, is provided. When the antenna is

25 collapsed, however, the resonating network that matches the antenna in the extended

position does not match the antenna in the collapsed posiﬁon. The user of the

~ portable telephone therefore loses somewhat more operating range than if he or she

had used a non-extendible antenna that was properly matched by the resonating
network. : '

30 Such a non-extendible antenna arrangement is disclosed in U. S. patent
No. 4,721,962, issued to Heribert Gorzel on January 26, 1988. This arrangement
proposes totally enclosing both the transmit and receive antennas inside the housing
of the portable telephone and thereby avoiding any antenna parts projecting

_ therefrom. While this type of an-angcmcnt avoids the need to have an external

35 antenna projecting from the portable telephone, it limits the maximum range for
which the portable telephone is able to communicate with a base station simply
because of the reduced antenna area available for radiating or receiving r-f energy.
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-2- According to this invention there is provided a transmtter arrangenent
for increasing the level of radiated energy in a tel escoping antenna while
the antenna is in a collapsed position and naintaining a maxi num permtted
| evel . of radiated energy while the antenna is in an extended position,
conprising first antenna tuning 5 neans for- -2esonating with the antenna
when. the antenna is in the collapsed position, second antenna tuni ng neans

f t th the an ¢ |
bosi T on anaa t  ansi t ; SSpRma B s y\enRBh HRRE s plovided { Fafftiid i ngement
transm tter conprfasingyegsingshe leyelof radiated energy ims ielescoping hatenna whiletheantegna n
the col l apsed positi ‘ﬂ'?:oi;?sed Ess; t?&ﬁéd&}nﬁlﬂ&{rhﬁ%ﬁ'mﬁim%tﬁﬁfm%&‘févﬂ:ﬂ;f ﬁaﬁ.‘awie

antenna. 10 ease Inr ant enn
the col | apsed pos$RsTHHWHIS theantngais in gn extended eosnwnpwpmwﬁet a)tennatyning

menber whi ch c@nemeans fopfesomatingiwith tBél antBAneewhén ﬁéfahteﬁﬁd 1s<iﬁ1 thedoHapsed PoLifon2
circuitry when the a(i] rlPa s adjmé” fromtthe ﬁ(g" % g |t|on to the
col | apsed pomho?ﬁoﬁI ?mﬁ’m% ma: "’e‘f’f‘?fg}ge‘ﬁm C PR W ﬂ?l"é‘ﬁé’f@“\/ﬁ"th
the antenna in anthexxen ition{ anahg tradsmitert fonpm mg;anentolH‘canmnpahhe

t d by th ' '
(ra?fg(r:]'?i veyresgnz}tﬂ?‘%&mi t @ggggb&%ggﬁifﬁ*ﬁms@ ?’g }%Ea%ﬁﬁﬁhgmen
the antenna i s cofollapsadposition ganwnawede@befmwmmrthmem

increased to gg evel gr eaf[ﬁénic?éh@eiﬂﬁed& 'thé’ar&éﬂiﬂ»ﬂﬁiém’@ﬁ‘é‘cdlﬁ se%l {tion
is in the extended osi Thi s mcreag&qg%n I's provjded to | ensat e

for the smal | er 203Y 3 %quemgler%ew ngmember which ewg?wnzmmﬁh\anh
eﬁnvent ion w Iindmukdselddmmﬁaﬂges\mhhtehﬁi circuigy when tHeantnne erOm

ort abe t el ephor e sriepded nesfigh 1 HRSHBRRH payEH, JARURE e”%@f‘*%?ffméﬁem
enbodyi ng t he i nvresenating sighals with the antenria iGan exteddechposition; the antenaa Circuity
e oo o it TERT VSR NI b S SRR e
circuit; and FIG °@°§H6W§°’éﬂtl“&9ffhe§° gignals withthershorier leagthaAslanant enbodyi ng
the 30 invention and an awmlcﬁé aftedrRGe toRipséd) ihePgdi of AT ass&Fated recBiver may be
tel ephone depi Ct ed Ry ed to a level greater than that normally provided when the antenna is in the
extended position. This increased gain is provided to compensate for the smaller
20 signal levels received by the shorter length antenna.
The invention will now be described with reference to the
, accompanymg drawings, in which: -
FIG. 1 is a functional block representation of a portable nelephone
suitable for incorporating a transmitter arrangement embodying the invention;
\/ 25 FIGS. 2,3 and 4 show an antenna arrangement and alternative
arrangements of reactive elements for use in the antenna matching circuit depicted in
FIG. 1;

.—

FIG. 5 shows a duplexér circuit; and -
FIG. 6 shows circuitry of a transmitter arrangement embodying the
30 invention and an associated receiver suitable for use in the telephone depicted in
FIG. 1.
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-3- Throughout the draw ngs, the sane el enents when shown in ore than one
figure are designated by the sane reier;enc.e nuneral s. Detailed Descri ption
FIG 1 is a functional block representation of a portable telephone 105 -
suitable for incorporating a transmtter arrangenent enbodying the

I nventi on. s.hown the rtabl eI e hone eneral |y

conprises a. transnmi ttWMh@eﬁ?‘@Bg' P“’P@ tti ng
signals to amﬁelﬁgumlmduglgnatgdbyshdmmfmnstmta]nn (not shovvn) or sone?

ot her associ iﬁﬁﬁ‘m%iﬁﬁ*'ﬁ . The transnit and receive signals are coupl e'df
via a dupl ex ~ antenna matching circuit 14 to an antenna 15.
The dupl exer 13 permﬁlﬁ 1 1ie atfunetional dlack representation oﬁatmblcllﬁlephonelo

si mul t aneoygsl éq?ﬁﬁ'ﬂl e Y
preventlngythsé%% put 0 tré{ﬁe% ?’??rn% &?Fg %bwa ( up-=eg'iﬁdmyeclﬁyhto t he
i nput of recdPy@RtidN.The receiver 12A8H8 éﬁésﬂfb\b@e‘%‘? sgene@l¥nit t ed
by the base Somipkises ﬁaﬁmlmmmxsmarémwamﬁm si@mlﬂibe 15

transmtter 11 .recei.ves.as nal froma cro

which it trarf0fieesy %t%a@s?%oiggﬁzn 'n&@ﬁ' @%

cont ai ns seI etetnadeli\cerrdhcmmnehmdrmwefsmna!sesercaupleQVimdaﬂemdaahdano a
parti cul a bﬁiﬁlﬂlm tyike nﬁgﬂ bglng
determ ne J"[‘%'é p05|§i¥'5 "4“5‘6% an enna, IB. .,- ﬂgt &éﬁn@&% &b
col | apsed. 2aransnntterll and the &qemg észtmpslumegl Y transmit angd m signals
dupl exer 13, Gl aBndd BPwElle fRveh utpie GT Pandmicte? 4 1 ok 'BRRIE for

th t t 4. 3 d | t
enbodi ment s g&’?ﬁ%ngdﬁé:ﬁ&i’l‘ﬁt?ﬁﬁﬁﬁ'ﬁ ihm%iveaﬁ?aw A Vaice, AgRg i h
thle antenna lfansinitted bmemmmawmuplahhesmﬁgxam lmdspeam 16AThe - v/
t el escopi e
tines iltosl’igola‘fr'l%g'g'gl I Fﬁ@g%s egﬁlegé“g?s%x |on eca ehgaiﬁvhé#l‘
antenna, in nmmswpmithm ﬁ@@ﬂd'@@éﬂ@ﬂl@bﬂﬁ@ﬂd@d%@ﬂ%ﬁc@@bk
Bl Y oelehive! Sfirts SfcBhankfy Ok Saitadls &) § fARSEtin 06 EGBFTE. oS-
“radiation res %Q“&Weh"ﬂidg’t * 5’3&[‘% M@SS@; 'aﬁ nt€nna is
in the coll apaﬂdmp,aateitherexiﬁnddhbnwﬂnpqedy\er eff|C| ently to these 30 two
diff d d d

T erent ghpad | MPedeRERng! it WERDNERNS Sho ) i SRIGIETS e A"

at the opetrating frequenC| npl enent ar reac Vi ded
by antenna nedesl,rthe ainkesns 15 mnd wtembpélme oe the anienna m@mzzcmthfhna 15

is shown in thre9l I32padd ﬂnsiﬁdworiltéﬂ‘inﬁd”"éﬂﬁoﬂﬂﬁenﬁ hﬁﬁhﬂﬁ tenna
matching circui t 14 provides the 35 ctrical. ¢co ec;tlo 0 ng r-f
signal s bet we®¥Fuitld %ﬁﬁ'@)‘&’ refgnating wi &e antenna 1§ w’m in the extended and the
_ collapsed position. A telescoping antenna, such as antenna 15 is typically three to
25 five times its collapscd length in an extended position. Beeeuse such an antenna, in
~ most apphcauons and even in xts extended position, is genemlly shorter than a
quarter wavelengtb atits operating frequencnes. its eqmvalent circuit contains a small
capacitance in series with its radiation resistance. And this capacnance is decreased
‘when the antenna is in the collapsed posmon To deliver power efﬁcxemly to these
30 two different load impedances, the antenna capacxtanee reactanee is resonated at the
operaung freqnencles by eomplemenmy teacnve clements pnmded by antenna
matching circuit 14.
With reference first 1o FIG. 2, antenna 15 is shown in the collapsed
position and inductive ‘clement 21 in the antenna matching circuit 14 provides the
35 electrical connecuon for coupling r-f szgnals between the duplexer 13 and the
antenna 15. When the antenna is in this collapsed position, a protruding rod-shaped
conducting member 22 extends outward through the base 29 of the antenna and




antenna 15. Wien the antenna is in this collapsed position, a protruding
r od- shaped conducti ng nenber 22 ext2nd® oftward t hrough the base 29 of the
ant enna and contacts a pair of inwardly biased and opposed upstandi ng
spring menbers 23 and 24 causing these spring nenbers to nmake el ectri cal

contact with.t . k] LS . t her S
ot Ching v eact | SHCRIER b oGy Kfas EFbocand birhHAGK bithe BEfBR% 2
anténna is ext e2fticausing dheseotpringi mgmbers- t maknaglectricalnenstace witly the rapteoda.
Ll omone 26 t oSk linbe: 2 Aisfrisd Wty 5 T ihin B GbdkiCin the
conpensati ng f ANEHNE Nﬂ@?‘%%‘ﬂh&cﬁﬁgé@ anteppg ‘%H‘@H&%’d ‘éﬁﬂ’@?fﬁﬁlmgl' red-
mat tCEI ng el esermxg'ped ltdm?eimgisatmmm: ﬂﬁmcbéﬂztgét]'g withh ¢he sﬂmtng fieibes t hUﬂﬁfd’b?n
|1 S en conprise on I naucti v e n; or r SOI’la-II’l_ W o |
antenna 15, 10 removing the capaciiye cismant 25  froM, dies maching Hitsuitey, provided by

antenna al so i neitomitelst and comipensating for ¢hd incleasml capacitanos of the éxfendded afi®nndzor

na as ; ; : :
oyt indr Peal | nt Ly BARNAR Yot in bSanbARE bty Alcue Bt s e is ten
29 for mount i ngcamprised oalypf nductive plement2h g sesopating with thepaicang 9. |1 n the
expanded pogption, eachpsmatitioh @ctie RIA-shhpdd) treaibep P2, the xdrtérha aifo Qhdludesd

fromthe next |arger. section.in whi ch Lt d S tained until each sto
surface provi d.e‘a’lg'énﬁé interige E%Wﬂ&&ﬁa%’emdc&r Of SECUTING m,aw&bly,

Ref erri.ng -next the YakéR9 3s affixed aoithe shmncylindridal émecdodking sectiom 36.nEmeadsoare
ah R bt : : . 15

Bhil e i bot n tHS HEGEER0E diedbaef 2 Ehultng 360 AfiehiiFolf ik in <hE AL RF »

betWéen the rodiransgeivem dndbe expaaded pagitionraseh smllemsection of the apfeanmextends) 3

and 24 are e Ga¥RrdfrointhE nExt 13rgaf Section ih MMEN R ifcoitdinait) edESabp B@gace The
reactive el ements gmloyed in thi sgfrrangfn;re-nt. are inductive el ement 21,
whi ch is connecPr¥ided bY,ag intedock on adjagent, surfaces is € a fully extended

posi tion, and capaciti vReféreing nexttd FIG. Ghtherd isrshowntan dlterhatve urargeamnnfor21,

bt _ ! | fe 13y laave o .

BT s arr il Ry el foP BRRSRN Meboriing WARe dcinf 15 AHRTE", |

the output of tbethctbplceoklepsed3and: ther exsendsdi pasitiog. t Fae interaetiong betweom the sedsk

to resonancgg im@eom%gmwnmﬁam iSenttitrd 2D SRI24 e h¢)Same as in
ibed.)

ot 1 19 15X BT i e o 0 Shohin e SroPhat R
antenna 15 whi | grangehehharetinductive alenssic 2hdwhibk isednnected toasd tesomates! with thded
o Lhis arr angerRBleahi®a Y Bkl bANTIN, afd cahchEUeobR Y WAiLE, bW
inductive element 21, resonates with the antenna in a collapsed position. Capacitive
25 element 31 in this arrangement is also connected along with inductive element 21 to
" the output of the duplexer 13, thereby bringing the matching network back to
resonance with the smaller capacitance of the collapsed antenna.
Referring next to FIG.4 there is shown yet another alternative
ai-rangement for providing reactive elements for efficiently resonating with the
30 antenna 15 while in both the collapsed and the extended position. Included in this
arrangement are inductive element 21, a second inductive element 41, a protruding
rod-shaped non-conducting member 42 and inwardly biased and opposed upstanding
spring members 43 and 44. These spring members are biased such that they normally.
make electrical contact with each other. The protruding rod-shaped non-conducting
35 member42 is extendable outward from the antenna 15 for contacting the spring
members 43 and 44 thereby interrupting the electrical contact normally made
between these members.

N\



rod~-shaped non-conducti ng nenber 42 and inwardly biased and opposed

upst andi ng spring nenbers 43 and 44. These spring nenbers are biased such ,
that they normally nake el ectrical’ Zomtact with each other. The protruding
rod- shaped non-conducting 35 nenber 42 is extendable outward:fromthe
antenna 15 for contacting the spring menbers 43 and 44 thereby interrupting
the electrical contaBly way wéldpgrationicwhat drecantédasks iseinhe collapsed pbsitiGy, vvay.

o ope | WD kT e B O B Pt W
el enent 21 mﬁcmem}cmmi;;m %tman?ﬁhlm Qtllcmtllﬂt fQ!‘4 for
resonating vpgg Q{ tégﬁlh vehile"in!thisSpodint Iils si s,% ?,

cont i nui t 3 e m&qlzmnyn%%ﬁncﬁsa ok 4R 'l@%@%ﬂ%ﬁﬁ@%ﬂé@rﬂaﬁuﬁﬁwen it
i's inserted éigingiRiwesinsprig mﬁmwmwwmenitnsixﬁ&wn@mﬂedveeﬂsmenn and

t he rod-shaped non-conducti 42. retra ve el e 41 is
ef fectively ‘?‘Enﬁ‘?fﬁ’&f‘af A Hb‘gﬁgﬁ%‘{]@o&q"gu b@ ¢ Tl %‘P’él He pat h
provi ded ar omembetd2retmached; inductive elemerit Ghtmf&lcu&ﬂy remeverhﬁ-omghmatehmg 43 -

Ui tabie | Eféﬁsi*%fﬂéhp% 9}&5 %a“‘*"ﬁf"‘por | SRPT iy BRREER (s Brod) 00

herei n bdQor&eisprng meabersf 4yer pernits a transnitter and a recei ver to |
respectively transni iReféifin %ﬁtwmgnahewvseshmem&ﬁﬂéw@d két

preventing t t ut of- 15 .the smi-t:t fro p gﬁptothe

i nput of theS W'@g use p§ SUplExFL f %mg"’ p?g W[%{C'ﬁﬁ IR t he
r-f s: gnal s, befmeghtdmm raodnplexer rpenmts/aru-mlmtterl%ﬁd haeceioerptd regpéchively- 12 )t)-/
signal receiyed b Bl gg&ﬁﬁ i e T
for coupli ngt¥ a'}&]m gn%lg rom F{F ransm ?{ %ﬁt e an tﬁlﬁleaé?tgﬁr&f

t ransmi ssllsonthemnsnntterfrombem jinte the inpytof the seneiver.and recei ve signals
are achieved by a semﬁsau fexéxldoheins bmfmpu.@:hw-ft rﬁnmﬁnaand
recei ve paths of the, du ezﬁfqt nll ef :)at V\@l flfter t wor ks
are enpl oy edPOTR & Teceiver | QF, GOURLn §‘ﬂ‘?§ a5 B é“@ﬂﬂﬁlm and
capacitive ereeehmarﬁammtmm(m&n@npbngﬁtehefmgﬁal frony the taashitter tohe
frequency Ofth RifeRhi o}ﬁns -ecei ver.. ‘A second filter network, 25

conpri-sing i nductrve elenen and capaC|t|ve el enent 54, serves as a
narrow st¥b band fil t&p@%ﬁ%%@#%@@nwywp&mwwatsnwof

transm tter. fiter networks employed in the transmit and receive paths of the duplexer 13. In the

receive path two ﬁlter networks are employed. A ﬁrst filter network, comprising

inductive element 51 and capacitive element 52, serves as a narrow pass band filter

tuned to the frequency of operanon of the receiver. A second ﬁlter network,

25 compnsmg inductive element 53 and capacmve element 54, serves as a narrow stop
band filter tuned to the frequency of operation of the u'ansnntter ' )

_ In the transmrt path, two ﬁlter networks are also employed. A first filter

network in this path compnsmg inductive element 55 and capacitive element 56,

serves as a narrow pass band filter tuned to the frequency of operation of the

30 transmitter. A second filter network, compnsmg inductive element 57 and capacitive

element 58, serves as a narrow stop band filter tuned to the ﬁequency of operation of

the recetver th tlus series of filter networks, the transrmtter and the receiver are

both able to sunultaneously operate over the same antenna. The duplexer also

_ provxdes a direct current (DC) path to ground for the antenna port through inductive

35 eclements 5 l and 53 and also through 1nductxve elements 55 and 57




In the transmt path, two filter netmorfRs are al so enployed. A first filter
network in this path, conprising inductive el enent 55 and capacitive
etenment 56, serves as a narrow pass band filter tuned to the frequency of
operation of the'30 transmtter. A second filter network; conprising

i nductive el ement 57 andRefdpaginaw,do Fikhénith@e, issshowasans a nar aowngemept
band filter tUﬂQﬂclb&néH@cnﬁﬁﬁfﬂiQﬂ%@&e @ﬂd%sﬂﬁn&r‘”ﬁdﬁ%&?r Wth this

seri e_:_s,,of filter networks, he recejver ard both able

ol AN Lt er an
to si nul taneously operate ov gﬁ%"-éﬂf&ﬁﬁ‘&“ﬂ?@%l@%P"ﬁFW and

provi des a di r edotlcalreceiver inpal) stagetandtaotrgrsaiiveg cutput is ea?érmyeomiedtabwgh
I nductive 35 elegents 1 and 53 and al so through inductive el ements 55 and

57. - 6 MG now to FIG 6, there is shown an

arrangerrent i ncI ud| ng ciBy wwaiyr of gmeralampum@nt ke getive switch ﬁnalnmm&ry #d a
receiver.. More Yinfo' h and
both a receiver |np {dﬁf?ﬁ%%@h%ﬁn&ﬁ?ﬁ%ter ou?bﬁw %%'ICS
connected to t héug.rmw nwtwm@mlewmu thmehlabu ve
SW: Itch |3 thi St%rbﬁaﬁ_ﬁlﬁ»)hehstht@%wﬁﬁheitd iy teugkiended P8 ?ﬁéﬁ SR Mmlg@&@ly ts
col | apsed po ion [ wWtc in |ncrea e recejver r

i nput st-ageé Simplifies %5’5? ‘B‘Q‘t Pﬁéﬁé S'EEP s m‘ifeﬁ"%&?et?fe
antenna is in tiwmmﬂmwmumtyihdahadymnmmmhz ririge of thelredeives.
desi gni ng t hat 0, ance
bet ween the sensi wﬁggfﬁphcfyna %&gmg}rﬁgw& Wg- %w '
| ndeed, through rew @H{ehtegcnwmmgémmns: rablyr equmda s when dhe: antennanisc
operating range cfl gregtet’ frouiit of :Pi%rﬁa&ﬁa{ Hedei - he
ans&e%na i's cqbl a. sz%sw'a gr eat er #&%&Fﬁg ﬂh “toﬁzﬁﬁf‘i:\% by
the receiver put 55 3°F9ﬁﬁ939°§§3§8‘g? Ve ProH Zfﬂ

| evel s provi ded anyenhdie shorter | ength antenna. V\hen the antenna is pushed -

oot put "stage gan of s ncWhEh e Aephf B AR Bk s PPl lobEBR e ol

provi ded when t rsemghtalmnacrwes mqhéoumnemgpnmftmommm ®0a mwcr k&ded

power level is ttﬂat Eﬂ!ﬁnffﬂé ﬂn%ng%‘rlﬁaﬁ@ dxﬂ:
efficiency fr m es orter an sp re rencetpthe
circuitry of Hé’“ﬁ'ﬁt? MPP‘EE%“H &Ts%tm%mwnand

comonl y assom adfﬁdemyrﬁwmmtehonalwgﬁimnﬁa
~ With specific reference to the circuitry of FIG. 6, the active switch
comprises transistors 61 and 62 and commonly associated components, inductor 63,
capacitor'64 and resistors 65, 66 and 67. Inductor 63 serves as an r-f choke for
25 preventing r-f energy on the antenna from reaching the base of transistors 61 or 62
when the conducting member 22 is in contact with the spring members 23 and 24,
N ' Capacitor 64 serves as a bypass capacitor which further guards against undesirable
signals reaching the base of these two transistors.
When the antenna is in its extended position, the protruding rod-shaped
30 conducting member 22 is held away from the spring members 23 and 24 and pull-up
resistor 65 keeps the bases of both transistor 61 and transistor 62 biased at the
potential of the V+ power supply. This keeps these transistors turned off while the
~ antenna is in this position. When the protruding rod-shaped conducting member 22
contacts the spring members 23 and 24, however, transistors 61 and 62 arc both
'35 tumed on by the ground potential provided via this conducting member. This
ground potential is supplied t0 the conducting member 22 through the duplexer 13
and the antenna matching circuit 14.



capacitor 64 and resistors 65, 66 and 67. Inductor 63 serves, as an r-f
choke for 25 preventing r-f energy=on’the antenna fromreaching the base
of transistors 61 or 62 when the conducting nmenber 22 is in contact with
the spring nmenbers 23 and 24. Capacitor 64 serves-as a bypass:capacitor

whi ch further guards agai nst -undesi:rabl e 'signals reaching the base of thése

two transistors. \WeThé raemm{paasmgepmde% lmdesh m&lmv&he and _/

d d- sh 30 h
Pber s 59 ' euRtiBCR S bttt 71 Sy EiBG cotppfcisfisk ind s 72.P' L
transi st or - /8 andd?4, capasitetsds, mvmwmdmmzaemmm hslgttal ﬂumer

Thi e posi {1 one Ty PRETRI TS t‘ﬁgf’f* TR eRled ) If, CiR & d’?é'n?acts

the sprind rfbmahsthesowmgzmp A tpnednBetwosk soramnsna c@paoamﬂém 35

€

turned on bmamommwtﬁmwhnﬁwghﬂ%amd 0@%&& SESls. This
er hy _

ground potential is su led to the conductin ugh t
dupl exer 13 %Wwpﬁlﬂqg'ﬁﬁ% ‘WHF'&HPSH&S&F P%!IY sxﬁgofﬁze %tg\@rlgésrat, nput
stage provi defgmund. Opeatingpoiver forithe mpﬁﬁuén isZupplidcihroughsthe resohsmResi St or

bt ors RS YIE 186G TEC NS ISANAT IR HRES L el

‘recei ve poOr ttrgnRigjordil ISMVMIbafmstQGmsde&pl ed-to the transistor anplifier

71 5 through the coyglgrhede fifmntiease’ - gﬁattH@%thEiW% 'tﬁé @Hnther
capacitor 75 gnd inductor 79 resoi‘? es mth the In 'S fromt .
dupl exer. CAHgsietancs; prp¥ided byesistor %@We e 0 amplifieell ¢ hat

the supply sSidéee tHe gdiﬂoflﬂiedmpﬂﬁmlklslpi'oﬁémbnil t@rtﬁelraduedmeémedagawwer for .
'Erﬂe arrpltltfler 119{;% pI| Fﬂ{&%ﬂ{a&é egl(l)l” Q%e net\aotﬁgﬁ\él ﬁre&shor Ih""4
e emtter H’E%ﬁ minvig WG, o
provi ded 1By iesstuping Qnmmtprm, alﬂ)eﬁkmcbesllormg resistnJé thereby, increases
active switclie by w&i&%nehegﬁm&ws theddsita b gmeagl ncgﬂﬁ%&mﬁéaﬁ 1578 from

the enmitter curren t he aln o

anpl i fier 77in;the cpl iPasitipn. MW&PE‘O-?‘ fopm the F@H{‘ﬁ“aWCFQ“HMQ‘EBt or
current is raphcxmamtymmstﬁgedfhnemwaetz ww?tanmrmgél ng the swtch,

Uner eby, i ner eass. t AeSRARF RRR Bryssa i boced e DU e B0RS 6 case

in gain \?ﬁern'ansmlmrtlénndw% thes - antennae i din| apellapsedi position AnTheit Bederali gnal

1 om t he. armbgbiihickiodsOeBh sl GE) PR Rilles spbily W oaRfilm AHEA°T (N |

receiver 12, typica y a “m xer.
"electric field strength for portable telephones of ten thousand microvolts per meter

measured at a distance of. three meters from the source. When the antenna is
_ collapsed, an increase in- the transmit sxgnal provided to the antenna is therefore
25 permitted to compensate for the reduced signal suengt_h caused by the decreased
radiation efficiency of the shorter antenna. With this larger _Sig'nal.dr_ivi_hg the shorter
antenna, it is possible to return the radiated electrical field strength very near to the
level pcmntted by the FCC. ' P
- 'The transmitter output stage prowdes power amplxﬁcauon to the signal
30 from the transmitter. 11 and comprises a transistor power amphﬁer 81 and associated
components mcludmg resistors 82 and 83, capacxtors 84, 85 and 86 and also
inductor 87. In operation, a sxgnal typically from a modulator (not shown), is -
coupled into the power amplifier through coupling capacitor 85. Capacitor 84 and
inductor 87 comprise a tuned network in the cdlleétor current path of the transistor
- 35 amplxﬁer Capacitor 86 serves as a power supply bypass which insures that the
supply side of the tuned network is at r-f ground. Resistors 82 and 83 limit the
current in the collector current path. |
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A simlar arrangenent is used to boost the output power fromthe 20
transmtter 11 when the antenna is in a collapsed position. The Federal
Communi cati ons Conmi ssion (FCC) Part 15 Rul es specify a naxi mum radi at ed
electric field strength for portable tel ephones of ten thousand mcrovolts
per neter neasured at a di stance of three meBers fromthe source. Wen the
anténana is collapsed, an increase in the transmit signal provided to the

antenna is therefore 25 "M‘% ﬂlﬁfsgtg
strémgt h caused d)!/Fthe de-gtr?gase ralhew?l on Flgiecﬁgewﬁd{ﬁ r@eb?ﬂ%kes
antenna. Wth thi rta:snsgmmp@mdadhgr@morsﬁar&ew@mgemmfthnmrldierm is
possible to retu Poﬁo%rfaﬁﬂitﬁéQélle‘ékﬁ@hﬁérﬁaictfvhﬁﬁgjth‘étswwtﬁd‘é@fe&nf&ﬁihoh&gt he
| evel permtted r%/ t he FCC. The tr mtter ogﬁ)ut st%g g%r&%al des pvver
anplification to or§2y WW‘“‘FF Pﬁ&“‘f’?’&n § Gauses e

transi stor povger fafthé aﬁlpﬁﬁer&lhe‘hrtﬂc aamua&eﬂhecoﬂma&pbﬁnommmbmt SIgnal
resi st ors82 and8

operation, a si gn’é’lm VPl cgﬁ"?%%f'@?s %@P@%ﬁ%%ﬂﬂ?&%ﬁ;g ec%hlr}stpngon
into the power afPX)of e duplexerdd. coupl i ng capacitor 85. Capacitor 84 and

i nductor 87 gonprise a tuvﬁfbu@%mwmsdiﬂeaﬁ&&&%kweﬂﬁo&w@nk ﬁ\;é}ech

transi stor 35 anplifier. Capacitor a ‘power supply bypass
i nsures that the@&@ﬂ??%wt‘l %Pﬂin?ibl !‘\%@Fﬂ?‘ls at r-f ground.

Resistors 82 gmd 83 |i mi tRéfyenceis diedted tb the inventib® theGubjety ofF copRhding - 8-
To provide the increase |n%§bg¥h§he active switch transistor 6 bypasses
the col | ector re§PE]E°§H8%“ﬂT by resistor 82. Since the gain of the

lifier 81 is proporti okedording tdthatdovéntion shere iz provitied a ceceiret amangednent

h d eff VY t .
current. This cajeRbieR el or a“ﬁ"@é“%a%%m‘aﬁ%ﬁfe%&?%?e InferSiedived |
the antenna is i bytatteleseopingmateangandmegns ormcrga;t ng the levghefi reeaivad enerigy in
transmtter oyd Pife sriréiha wnﬁleqwmeﬂxatlbrw&maﬁwsim aad O‘Jﬁlﬁlﬁ%tﬁemﬁﬁﬁﬁl

port (TX) of the xe . Vari pus ot her dific 0 I S, I nvention
Pre cont el at ed leHRoRgeR NS YARKE SUERELH 1t 87 S5HePPRLROSLiOn oMb mEHS, e
art. 10 comBﬁ'émgﬁmemennwluunmgmns ﬁonrbmnaﬂwgewlthmhie arhennawhen die of

s provi ded . r oaenat 3R Al oukate pEghich. 4 3bctoeBulelnd ffind AR Pkt

si gnal repr esent atithtbe afitcnirewhensthg pntenassis \msﬂle extcnded position, and wherein the
20 receiver comprises gain control means responsive to the antenna being in the

collapsed position for increasing the gain of the receiver.
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by a tel escopi ng antenna, and neans for increasing the |eavel .of received
energy in 15 the antenna while the antenna is in a collapsed position and
obt ai ni ng the maxi num | evel of received energy. Whl,a m g | h an i
ext ended position, said neans conprising first ant m' mmuﬁﬂmlaﬂﬂ for
resonating with the antenna when the antenna is in thetcot!| apséd position,
and second antenna tuning nmeans for resonat®ng with the antenna when the,,.;
antenna is in the extended position, and wherein the 20 receiver conprisesg

oy

gain control meeRg esponsive to the antenna being in the coll apsed oot
position for incCreasl ngl the gain of the receiver. - +9- Cains:
transmitter. arrangementtsf Fanmméamﬂgemﬁ@tfpémreaamgrtbmlemlaimhwgymrgya
tel escoping ant pwlesbogig aﬂt&uﬁr\mmaemm@l&%b aia&mm

1o Thhn ost o meRR BEREed iR ofradiatsdienpisy whfledhe &t tsmxﬁg'meﬁsf%e A
resongtl ng wi5t hposivorg oomprisin Mahtbﬂnmhmgﬂﬂems fomesdmn RO Wit IR shtOfifal whean.
second antenna un|

antenna is in t lféﬁﬁbeo@l{a M’f@g{‘]‘g‘gg?“aeﬁ?%ﬁﬁsﬂﬂa%er

to the antenna, withdletamlcmwhaanhe:mmmass ughpemnddltmiumemdsa tramynditter foe t o
t he antenna bei %Q%ﬁg, Erhﬁ’é?n ﬁféﬁagﬂ of 10
power provided to t%‘eég&venna Kﬁ’qglr,ran litglr%d"g@ S gﬁaa?n%n 1 and
an associ at ed rESRMsiYe tp the antgnnabpingn th esq0§ ABsed poitien fonipercqsing thedens! efier gy

recei ved by ll)l‘le%@wémﬂﬂdedhﬁhémﬂaer conpri sing gain control neans
responsive to t antenna being in the collapsed position for increasing

the gain of the receiver. 15 . - . 3. An arrangement substantially as
her ei nbef ore descr| bed MAmanmfgmnmdlmmEdmclﬁmfl ahﬂanammwmrfor -

draw ngs. amphfymg a slgnal representative of the energy recelved by the antenna, the receiver
- comprising gam control means responsxve to the antenna being in the collapsed
position for i mcreasmg the gam of the reccxver

15 o 3 An arrangement substannally as herembefore descnbed with reference
to Fig. 6 of the accompanymg drawmgs .




