RECEI VER ARRANGEMENT This invention relates to rece| ver 5 arrangerrents "
typical portable tel ephone includes an antenna, a’'transmtter. a@ @I [ @ (g
receiver for comunicating a radio frequengcy (r-f) carrier signa at is

modul ated 10 by audio signals and switching signals to and from an .
associ ated base station as appropriate. In nost portable tel ephones, both

the transmtter and the r RECEIVERARRANGEMENT t he sane tine and one -
antenna is shared for tramsmrsstTomand~Teception. This antenna is generally
a tel escoping whip antenna which is extended for use and 15 retracted orf ~
col | apsed when not.in use. Wien the portable tel ephone is |ocated at or

near its maximumrecep t he ant enna nust be
extended so that a usef&‘hg'? &g‘&%gltﬁjtogg]ﬁéﬂt%ﬁbéﬁée%%eﬁégg% '{.assured of not
m ssi ng an § nevrangesents.Sone users find the heed to have the antenna
extended for this condition inconvenient and therefore at tines do not
extend the antenna. Wth the 20 antenna col |-apsed, however. the reception

range of the portable tel ephone is approxi mately one-third of its range

with the antenna extenglQghicdYse rﬁBlE‘ RRPhaAd ﬂ&lﬂd&@&ﬂ Jxﬁémﬁ, Q%?ﬁkt&rtaﬁh@hone
I S obtained when, thﬁgtel esco anten aa i S f I&y ext endwgé@ re onat| ng
net wor k, whi cFFRET §°F5mf'ﬂ Fﬂ“’t"ﬁg Fanentie tdﬁé‘i‘qdi“

provi ded. 1fheby tabdioasigrais and swﬂﬁhxngcﬂigmlsmjmdlﬁman,astdthwdemmm as

net wor k t hat %’ﬁ@% the antenna in the extended position does not match
the antenna i Col | apsed position. The user of the portable tel ephone
therefore | oses sonmewlatmesypertablertalephepesabeth the sranpmities apd theh reckiver aeed a

non- ext endi bl Sc:ﬁeta@ws&:ha&xm@asn@be@aﬁwnmmmh*&dhemis%ﬂ%a're& Gﬁwork _
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20 antenna collapsed, however, the reception range of the portable telcphone is

approximately one-third of its range with the antenna extended.
Maximum operating range for a portable telephone is obtained when 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 anteana in the extended
position does not match the antenna in the collapsed position. 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 arrangement avoids the need to have an external

35 antenna projecting from the portable telephone, it limits the maximum range for
which the porable telephone is able to communicate with a base station simply
because of the reduced antenna area available for radiating or receiving r-f energy.




-2- According to this invention there is provided a receiver arrangenent
conprising a receiver for anplifying a signal representative of the energy
received by a telescoping antenna, and neans for increasing the |evel of
recei ved energy in the antenna while the antenna is in a collapsed position
and obtai ni'ng the maxi mum5 level of received-energy ‘while the antenna is

I n an extended position, said nmeans conprising first antenna tuning neans -

for respnating with the enpa when .the .antenna is .i.n, the collapsed
posi tin, and second ant %8 ot ‘sdﬁmw&er?@%ﬂ‘ﬁgﬂﬁbwvﬁr%g&%@nna
when t he ant ennacomprising h eeceiverfutachplifying amrgnampremtmeroftﬁeeenugmavm

col | apsed posi t1 Oh edlescBRRR antcRTR AT eind for toetiaihl Rubiribcniibaettratde . |
r-f energy in th&mnaa/htheeanmmwmolhpmwnmdnbm!ymg the maxémuior
exanpl e, a prCBeTév@P&ﬁeéédr&‘!d?nW m&fahﬁhnmrmmﬂemt oW&mﬁEH}s”akes

el ectrical changes tq anh{snna Frcujtry e ant er{ga] is adj usted from

the extended posFPMPHSsAg hentemtawsmmgf%wwm W W"d‘l‘iéé” A the
efficiently 15 pf@mResinthe Tol#sks pudition, ahe m&aﬁennmmgaﬁémmdesonanng

Provi ded’ by e S gpepapoien iE daygfnd iy BE Erfhacdoshith il Reihe”
signals with therehivet mmprmggﬁnaonmlnneanﬁmpommntmmnﬂabemgmehe

descri bed w tﬂ) r?{’%‘{ﬁwﬁ‘fﬁtﬂﬁ‘t‘ﬁ?m@&%@w@& ffh@%&%ﬂiﬁr in which: 20

FIG | is a func representa a portapl e tel ephone
suitabl e for incorporati Ha\eanmwem&feenrgung@n@menmbwmges psed, positiom

FIGS: 2, 3 and 4pp) Qii‘(rcf!% fol exAMmpled b prsjER 1L SlidiAg mthibRf Wiich\¢Omas imaﬁtﬁ
of reactive el erren or ,use t he ant enna pat,chi ﬁrcwt de Cg‘ﬁg

FIG 1; 25 makegs elgc €5, 10 ANLEADA SHreyifTy the giiienands
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t han may be retuned by the sw1tch1ng action provided by the sliding member for more

effective resonating of these signals with the shorter length antenna.

‘The invention will now be described with reference to the
accompanying drawings, in which: |
20 'FIG. 1 is-a functional block representanon of a portable telephone
suitable for incorporating a receiver arrangement embodying the invention;
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 duplexer circuit, and .

FIG. 6 shows circuitry of a receiver arrangement embodying the
mvennon and an assocxated transmitter suitable for use in the telephone depicted in
FIG. 1. -



~one figure are designated by the same reference-nunerals. Detail ed
Description FIG 1 is a functional btock Fepresentation ‘of a portable

t el ephone 10 5 suitable for i ncorporating a receiver arrangement enbodylng
t he inventi on. As shown, the portable tel ephone

general |y conprises &rtroughout thedrawihgs,the ﬁnieeelfememﬁ uibgntﬁtfwﬂ heped l(haﬁﬂ y
transmtting._s t Y rom a base station (not
shovvn) or soﬁ@éggﬁg%a%g%gggé§5%°rgﬁg@#&@§°ﬁ"lm?ransmt and receive e
signal s are QetaileddDesceiptioniupl exer 13 ‘and an 10. ant enna nat chi ng Ci r cuies 14

Lo an antenna 15 Tha@iphe s Fundoddf bk Tepr@nidAT 4 béfabld cldihoh'fo

recei ver 12 to, sinultaneously transmt and recelive sigha
whi | e prev@nispitable f%'@ﬁ?mﬁﬂuﬂif a (reesiven arrangensnt egbaﬁwﬁngdthb r ect ly

Eo the_ |ttnp3t j_dvtermmyh & EF: gzt ‘The: rgceAy_esrma,at dmrqﬁmhh aeegi‘;k, Iﬁbﬁ@ﬁ% g k
ransnmtte e ‘base stati;qn and cau ese-signals tq a ) ouds ea er
16. The 15 PK%?HE?ﬁ Si fgns W“‘l’égeﬂ"@&"&?"&t@ @éﬁ‘ ngmiog sign gagls

m cr ophone 1ind\heceiwmg signalssfmmsa thaset knmdlaemtﬁaumbm sdine oslreassociated ch| ng
circuit.-14 c g nt enna
15 to a part% {2k ?ﬁf&&ﬂlﬁ{éﬁaﬂf #g"&ﬁenc %&rﬁc'lw}"h%mﬁ% ?35 sel“gct ed
bei ng det &0 nianteanzymateking ogircuito cso amanieane 5o, The . duplexert13e pesnite tbed or

col I apsed. . ZQransmeru mdaiﬁ%ceivaalmqatsnaa:aﬁb&sx u&hﬁﬁleah&ngﬁﬂs
dupl exer 13, and In ate et al he ant epna 15, flgﬁg odi mar]t for

t he ant enna PXECHIERD c' rhile, pre oytpug o. t‘i’a“ﬁm&‘ﬁ 1P cRuR
enbodi ment s - direétlye tonhe tnﬁtnebemg-mrm tectiven 2 alegodulies. woweoﬂgaamg thh

E 2&2222.”25 lﬁr%ﬁgﬁ b!ﬂ@%ﬁise T 8 QP Dot RIS 1RBHAR 16. e
times itsl8olttangmitter 1 meseives as dts ipputcspaech qamals from a micphenesiiciwhich it
antenna, in IERgimitd méﬂlaké’@ﬁnaﬂd M%:ehﬁh hla& Wwa&u&k

general ly shorter. t ﬂvarter wave eng g gﬁ%eratl frequenci es,
its equival eH‘EaCEW & “E‘“&so ofesnating -the |anfeqna, t‘arﬂ:B qulae r RGY Pf s _
radi ati on redfiegteneycband thet blemenapmmnbeing detbanined spd thehposifidie ofinthenna i s

in the coIIa wer. .efficiently to these 30 two
g@&ﬂnaogg aEltl%Qexl}- éft blihs s&i’. y

di fferent Nnces capam tance reactance is resonated

at the 0p39at| ng frecﬂp&mnwewmﬂﬁanmﬂm@om&etdupbmuamndmmded by
antenna ”ﬁthabaﬂ the GHtehnalts af¥ tdh epbSAiRRMELdr (he! ardiéhna! ﬁalcl?ingaa}c%ﬁrla 15 is

e g e HES 253 e Aal Bhe” emiivg btimeao e 1 SHARES RIS ng - (
si gnal s bet wefrouit Maﬂaujedfarmééhaand withaheuarenmacl Slwhild/tncthe txiendsdiandnke i S i n
this col | apsegdunesh bhfion: aAHEQEEA;&S’rlg‘ﬂnén%Q. SURRRS hntenna 15 is typically three 1o
25 five times its collapsed length in an extended posmon Because such an antenna, in
most applications and even in its extended position, is gene:ally shorter than a
quarter wavelength atits operatmg frequencies, its equivalent circuit contains a small s/
capacitance in series with its radiation resistance. " And this capacitance is decreased
~ when the antenna is in the collapsed position. To dehver power efficiendly to these
30 two different load impedances, the antenna capacitance reactance is resonated at the
- operating frequencies by complementary reactive elements provided by antenna
matching circuit 14.
With neference ﬁrst to FIG. 2 antenna 15 is shown in the collapsed
posmon and inductive element 21 in the antenna matchmg circuit 14 provides the
35 electrical connection for coupling r-f signals 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




conducti ng nenber 22 extends outward through the base 29 of the antenna and
contacts a pair of inwardly biased and opposed upstanding spring nenbers 23
and 24. causing these spring nenbers to nake electrical contact with the
antenna. Capaci.tive elenent 25 is.inserted thereby as a matching reactive

telh ement t | ndt he contaetsne pair iof invagrdlyi mgseutan%ppwwruﬁshﬁdmgtsgfmg tflh&nﬁé ﬁdﬂﬂi

e protruding er s renpved from contact,w e
spring members %‘ﬁgf‘&%’iﬁsﬁ‘%gﬁpﬁg %%maf&?’?gee g’lc fontact. with, the Jnienng; g
circuity pr oviQapacitiye mlcmentt25114 mmtteddhmhsasl mgxatcinng neactive eleawat in the
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i nductive el &neshapes mesiber 23 dis aremayedsi fram t gpatagh (Wit she) spring) mcmbers thereby,

addi tion to theer@ding hﬁﬁe@%&fﬁ%re@&emti? fRIM B Smalchifg! Birtuik Sprovided Oy Cal
I nterl ocking segti ﬁgz For, securing {.hi sc& enna senbl y,

the base 29 is P &W“ﬁﬂﬂ‘f‘& or the incrpased (capagitanae 5"‘&
Threads are al sThe matchidg@lement incthe aneniOomatchingweircdit ngxrtmsmﬁgmﬁomn tbdsn in

section of "t he DRARREERY S8 inguttvd BRI R sbiRnE MBS BT, 7 o
whi ch it is1Bontai ned ult additer 1o he yod-sh ﬂpadempmb&n?aedhmynmna nlsermgwrles)n
aternative arrdy ‘éﬁ%ﬁ'“‘?““‘“%@?“s“ 26197 38, Bof uceurig i GinfristasSelihy
resonati ng \rI]VIt e “Mﬂq Ei%cﬁ‘w@wa@aﬁsa §E‘EP°A‘$%§* bﬁ?@"gﬁs\éwded
position. The lamamnmdro EWZQ moontindOthe dntegnnd onocidincthe rtpusingiafra 22
Chorefor e not *NFIREs BY PRCEroaidcd Foslith, S840 afler Bedof o0 Mieibf grpnas
arr angenent. 1&r wutmhdcfrd)mehenmgerzmmmumhmh itds cortained untl each stopssurface: s
with the ant en videdb %gﬂe&f& R ﬂcﬂﬁ%h&h&@as&i&gulﬁﬁgac' tive elenent 31

e

whi ch, al ong WI N nduck‘E ment resonates wth the, antenna in a

col | apsed position. W%“%t‘é iént ere iy shown an aliernatiye Asrangement for,
connect ed al ongpratiding ﬁdctﬁfel aanaitemm&tnﬂprésbﬁamtm U8 aritbimadSpwhile tn 13,

capaci 1 ance. of r%%qﬁ%% et Sofl i, o ppifiog,” 188 AnEfackin belynin R rof
shown yet a0t hshnpd d:cmdnedngvmemberai;nndahe spring wembérs 28 and 24 atd the satne s in s
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i nductive el eneﬂﬂa“ﬂmelﬁ are indugtive element2d , highds comnected tg,apd resgnajes with the
: antenna in a fully extended position, and capacitive element 31 which, along with
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
~ arrangement 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 member 42 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.




r od- shaped nonconducting nenber 42 and i nwar.dl y- bi ased and opposed

upst andi ng spring nmenbers 43 and=445 These spring nmenbers are biased such
that they normally nake el ectrical contact with each other. The protruding
rod-shaped non-conducting 35 nmenmber 42 is extendable outward fromthe

fhe ol ectrical CIFR;O% nol tﬁ o r?gé‘ “’*“(g m“'*%ﬁ"‘?g“f?:ﬁﬁ"q;mw A ﬁg:p“ "
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achi eved etriogd-s qabds‘hmpmm pesionooen temupting thexontingity. inogmalhe
continuity paiisfPbdfiet ﬁmﬁbﬂﬁeﬂ e 16is TREhed Aaambien 1t
i's inserted ther et ween, en t g%\tﬁ(;%% I'S Pﬂlst he ex?hen egg%gsltlon and
the rod-shapt® @B®nBdN§uR ithe, sxiended Rosition and: the redrshaped \eonsconducting;1 | s
effectively Wdzfrémddhmdﬁmm:mmmqyetfemet hembé@fraamemm pat h

rovi ded ar.ound, |s i-nductive nt -t.

gnd 44. Ref eF‘F?‘H 21? #p?r}ﬁ 'BECPE‘%M%HS% @W%ﬂﬁ%} exer

- suitable Imrumnagrmmﬁm(&Mn t he portable tel ephone 10 of FIG 1. As

herei n before indi catI&cL %%Gogr meg.g x?sﬁ&@ﬂ%ﬁeﬁ{a hyer to
%ﬂﬁece. ?enna %ﬁ%

respectively transmt an Ve st g onmon an

preventing t seitable fan usefasidupleser 13 aném pmabh rtdmlwapdg of JtiGY- del Anhereimhe
i nput of 't hebéﬁ?@hr\eﬁéamdﬂwddpleka mASH FandimitlF: afd rAOfe‘cswépEo eeywézw% t he

r-f signals, an a.nte ort receiver the r;

si gnal  recei Y28 t (TX)
il e itnals, bves ORI Ytesna, Wil eradine e ot of ( 1)

for coupllmgﬂiemmsninmfmmbelhgomplérbmmnsnpmbﬁmetrmm antenna for

transm ssion. 20 nal s

are achi eved by a seri edugex?xe er n m enp‘{ugﬁﬁe%mera{wg%éﬁgeﬁﬁ%nd

recei ve pat hpomsia raseiver ppm(RX) for coupling ther £ signal rp@mwd bwther antenae to dheror ks

are enpl oyedrechiver irid a frihsnfiiter I fof E5EPIING heck- Sighilt FonPe!uaiBiitep jo and

capacitive el.enent 5% serves. as a narrow pass band filter tuned to the
frequency of hsAnenna Sor GSTYSSION, oo ver - A second filter network, 25

conpri si 20 nduct i ve Seperstion ofthearmismitjand receive signalseant aﬂdevedehy\mnasoﬁ
narrow st op BaRchdikbiiEentpiled ih the Rnshlif ARG Ve batlPSE A dBPleRir 1374n the

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

* inductive eléme_'_ntéSl aﬁd-cap_ac_itive clement 52, serves as a narrow pass band filter
‘tuned ‘to the frequency of operationﬂ “of the receiver. A second filter network,

- 25 - comprising inductive element 53 and capacitive cleinem 54, serves as a narrow stop

" band filter tuned to the frequency of operation of the transmitter.

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

network in this path comprising 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, comprising inductive element 57 and capacitive
‘element 58, serves as a narrow stop band filter tuned to the frequency of operation of

the receiver. With this series of filter networks, the transmitter and the receiver are

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

tov1des a direct current (DC) path to ground for the antenna port through inductive
"~ 35 elements 51 and 53 and also through inductive elements 55 and 57.

b



In the transmt path, two filter networks are also enployed. A first filter
network in this path, conprising i nsuc6ive el enent 55 and capacitive

et enent 56, serves as a narrow pass band filter tuned to the frequency of
operation of the 30 transmitter. A second filter network, conprising

i nductive etement 57 and capacitive el ement 58, serves as a narrow stop
band fi.lter tuned to t@fmmwm%@rmmm shownh exy azriangementt h  this

series_of filtgrRBhgeh %@gg@ rF&f‘%smﬁetraﬁﬁg fvefl € both able

to si rruftaneously oper ate ov ant enna exer al so

provides a direct current ( °‘$§R°ﬁ‘ﬁFB‘ lﬁr‘tﬁﬁﬁc‘ﬂw Wﬁ@"ﬁﬁﬁt’@rﬂ‘?ﬂ"ﬁ)éﬂ“:’t%ugh
Induct ive 35 %ﬂi@f&c&:ﬁﬂu@ﬁﬂs@{e @dh @arfsthiftdcutab siapél updrablg corrieRalts > and

Refer$| \r;g now tc?n here is shown an arrangenent including
CII‘CUItI‘y fo he gain of a transmtter and a receiver. Mire
specifically, thi s ci chytwgy obmerﬂeepmmcuhe/acm swich inl thiotdircaiuycdsei ver

t st
act i ve sutch, SAvREPBY Puitif o shishhe SoRANHAPR Bl .5@8'25“3%%‘ T i, i
circuitry is acmmvmsq;y ivercs xtmpamtwr&al shandghatawhick is
posi ti on. Thl S pRoVided whieh a-urmemacaea:sefe Tehlendﬁc ﬂi@én S'I'htsf advaRtdgediisROe

gain to a | I el Ihan at I’OVI dvx/nenth antennal in
t he extende Gé'gRﬁﬁ ‘{°ﬂ$f'§’ \5}9'6\ thfg% ‘H& H‘\‘EB‘%@

part of the r ecbalauar badmeein the. sdnsigivity iadd tholdynaxmpmpefaubglmgemfblhemmwdrhe
sensitivity an [ g

t hrough use of 4?‘@' arr. ﬁ]dlgengﬁﬁfsa#rhﬂg r@g%ﬂ%@&eﬁ?fbﬁ dd)ynglr’#gsgg%arél ng
range of the ra@wnge rmmwfcmﬂxlmwidyﬁbbﬂm TM wh@hthmemamaema i s
col | apsed, ‘a gicBmdpRéd amg&gﬁreﬁmﬂﬁdr gain AU 488 rbokitePs r.f

receiver's r-f 15 tage t ate a vel s
provi ded by lﬁhé“@‘h %ﬁ %&&?@%ﬁﬂgﬁ "& t%‘ﬂ@l@'&%gfﬂ%ﬁrkﬁ i nto
its coll apsed mmta.on t he actlve switch also increases the r-f out put
stage gain of the tranﬂé&g‘ R} W el £°§ P vi ded
when the antenna is in %t ﬁﬂ&j g’mgﬂ c(f;o "P%rg é@ap }'35 dmgai%%

| evel is provi gwitch alsodnereascs the t-bpuupmastast;g@asﬁ the, tansitter tora powerlerelcy
fromthe short grealeptfihd tﬁﬂtﬁa Wided Wheh ﬁ@eﬂténhﬁ i§ 9h AhE &R bBﬁnSd THist 1Y

assoc at od é&mméami o Jeteh s paovided 10 Sompensate for the decrease i radiation
efficiency from the shorter length antenna. -
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 n:aching the base of transistors 61 or 62
N\, ~ when the conducting member22 is in contact with the spring members 23 and 24.
| Capacitor 64 serves as a bypasc 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 i is held away from the spnng 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 are both
35 tumed on by the ground potential provided via this conducting’ member. This
ground potential is supplied to the conducting member 22 through the duplexet 13
and the antenna matching circuit 14,



capacitor 64 and resistors 65, 66 and B7.-Inductor 63 serves as an r-f
choke for 25 preventing r-f energy on the antenna from reachi ng the base of
transistors 61 or 62 when the conducting nmenber 22 is in contact with the
spring menbers 23 and 24. Capacitor 64 serves as-a bypass capacjtor which :

further guards agai nﬁe%@ﬁ&h@? Stagé ext eﬁgjgc%&ﬂﬁtﬂé@?ﬁ% r 19858

transistors. Wien t he antenna K n I osI-tlon protrud| ng
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and 24 and [73/dnda, eqscitére75576, meﬁ.armdhaem atopetationsd & gﬁofE&na N

t t 62 b d a the V.
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. electnc field strength for portable telephones of ten thousand rmcrovolbs per meter
measured at a drstance of three meters from the source' When the antenna is
. collapsed, an mcrease in the transmit - signal provrded to the antenna is therefore
25 permitted to compensate for the reduced signal strength caused by the decreased
radiation efficiency of the shorter antenna. With thrs larger srgnal dnvmg the shorter
antenna, it is possible to return the radrated elecmcal field suength very near to the
level permitted by the FCC. '
The u'ansrmtter output stage provrdes power amphﬁcanon to the signal
30 from the transmitter 11 and comprises a transrstor power amphﬁer 81 and associated
components including resistors 82 and 83, capacitors 84, 85 and 86 and also
inductor 87.. In operation, a__srg_nal typreally from a modulator (not shown), is
coupled into. the power arnpliﬁer__through coupling capacitor 85. Capacitor 84 and
~ inductor 87 comprise a tuned network in the collector current path of the transistor
35 amplifier. Capacitor 86 serves as a power supply bypass which insures that the
supply side of the tuned network is at r-f ground. Resrstors 82 and 83 limit the
current in the collector current path.




c'apaci tor 77 to the next stage:of the receiver 12, typ| caI I y a i xer st age.
A simlar arrangenent is used to boost the output power fromthe 20
transmitter 1 1 when the antenna is in a collapsed position. The Federal
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el ectric field strength for portable tel ephorges of ten thousand m crovolts
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transistor 35 - argy ngﬁ%?éﬁ power supply bypass
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Resistors 82 aAd 83 linit efﬁ@newrdewstedmmn\@an%@teép jeckaf Our copending 8-
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our copendi ng apphé &aénded pdsitioR &hd a3fansmitter for providing power to the antenna, the
transmitter comprising power boost means responsive to the antenna being in the
20 ' collapsed position for increasing the level of power provided to the antenna.

K/‘



* * t .« B @
a L) v ( T & o O

According to that invention there 15 provided a transmtter arrangenent for i
i ncreasing the Ievell gy in a telescoping antenna while the
.antenna is in a coll mammmmmmt:d mai ntai ning a maxi rumpermtted 1
level. of radiated 15 *erferdy #hite the antenna is in an extended position,
conprising first antenna tuning neans for_gesonating with the ant enna V\,hen
the antenna is in the coll apsed position, Second antenna tuni ng neans for

resonating with the antenna when the antenna is in the extended positio
and a transmtﬂﬂmsbr provi di ng power to the .antenna, the transmtter \@J

conpri sing power boost
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ant enna. 1 Tepres¢ntativeafithe mexanremveqyy 3 felescoping anjenna, apd meags fay -
Cains: 1. A rpefia¥iag tﬁékaawfmiveee i $ (he afttehRS VNEE tHeddméimilid fnd No 2

i I I d
eane o1 o oBPHYT poronADa oSBT &?ﬁ%vmw%ﬁﬁéﬁgﬁs@%@”iﬁfﬂé‘i the
antenna is.in anténnacns i axpextended position, saiddnedns compriging fiestamenna raning/meanst
recet ved ener Gior il gidd iR Helihnk od oW brtes D S5ldps Rl bos i AHE

conprising fi r tonin - neans or resonati ng” W when
the antenna i ssqcnnd Atenns mapsmapaﬁ:rwwnaumuh thecantenan when aha anténng isrirans
for resonati ngth@ck&nhé@ﬂ@dﬁ«ﬁﬁﬂﬁd Whérin e m%efvefleanpﬂsek *E%nﬁéhﬁ@%d

wherein the recelver conp aln COﬂ neans

position, a ri
responsi ve 150 TCSRONSENCIARGE HNeNAg bpwgtméhe&svi g@eﬂﬁag f@r igFreasing thﬁcﬂa@d!ﬁ ng
the gain of thgereseiveter .

ao a .a




