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Summary of the Invention
In order to solve the problem that electric bus is not popularized and applied on a

large scale due to high operation cost and low efficiency, the present invention provides an
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means, positioning nmeans, and joint nmeans for engagi ng
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The bus may change its cassette battery set when the cassette battery set is discharged
at about 60% to 80% of discharge depth.

The bus may, preferably, change its cassette battery set when the cassette battery set



control l er, based on voltage data of power grid for

each period scanned by the power grid auto-trace

apparatus at all period of tine, controls the

charger(s) to charge cassette battery sets during

el ectrical consunption valleys of power grid and to
is dksehqtrgéd maﬂoouﬂféﬂ"/g,lq‘fghﬂ(?balg@ésﬁﬁtte battery sets for the

The ¢ in | f h [ .
%flﬁ cléargeaﬂ;ﬁ 1(?rh161a¥[§.5 er glac%déhg g é)élg’%yr o h e}s £ 'éh% Gk RREEor
chaSAIANL Y 8 ApBcTntainiaf c&sét@éb@tetﬁsdt@hﬁéai powetgnda:‘rmdo -grace apparatus

tenperature neasure and control neans. The t £
for peaghing clgpeicelsionpBRPAAle TRy NG A48T P@ﬁﬁ%@ﬁ’t‘iﬁn@ \mﬁtt‘ﬂ}s}?“
chaiget? of Hl '}19&1 01’?&%& %esb@ﬁgadlgwgtreg%ﬁg@iaﬁéeé“op% %Eltgir‘a‘trc}hizg rgers The
chalr gwédmdel @Is&lnu fmal ibe y ppdgrhmyebk logic camidlieed h’c orogr ammable logic
cont ai ni ng cassette b ttery i%ﬁl Bel n charegliebd & ver orid
coriteAey DAt §ﬁe‘10ﬁtaﬁea9at%8 PRI T8GEACH BT ARD Sbf B e
aut8 Q{g@g 8}%}589%115 m&:?mo@ of & T%C&(gl’ﬁl%@al thy cl?eﬁ’@a@@? td EYargM dabsette battery
sset atter ets, ng wheel neans, and | oint
setsr&amg eflemug:achcnnsungatmntvhllme)f tpowei gréfl anddo la¢roRent ﬁbalgmg to

apparatus. The char station nmay further conprise a
Casé? battepyseby Obﬂ’grlﬁ?tg‘éneshel ves and a plurality of

Oﬂ%'c'ﬂgl {éldsh'éffln%%enﬁrtﬁﬁ%ﬁﬁﬁ)é@ withhal sefp iRy mie Ay, @ ABpHcity
i ng adin and chargi ng cassette battery sets
dlsbkmyelafoplshﬂvahg pgfpasfty blis eassel Briebgad § lemprgatgrcapedsiiRgpd

ﬁl}éﬁnh%%% é‘ﬂnlgﬁeans afl? %%Fa%n anrdgcg)ﬁ{é rﬁ%a(flls ?ﬁﬁ_&%ﬁ%{a %g{perature within
thesdﬂa%lﬁ% YhelMskdboRpreagseiihed bateteeaegoel andmodabrT}mﬂharging shelf

a cav for containing cassette battery set in
mazyufgrthmmmiu@m@pbla@,gb@f laygracf epylicsder gaptainipg F%%S%W‘Fe‘aﬂn&wosets
A R0 R ISR o o
méah9 €R@ldcaicallapnizotii@eith cesaide batehuskes galdstgaitflmel peans, and

stators, an actor. or actors Fél{n?%a su ort shaft or

JOIQU@S@?SthOSW&ftt% wiyde deadgneaid Wﬁt erial, a
aﬁ%’]& e SH %tnﬁéay HuREL @hifGe Lﬁﬁl‘lt‘?lof claRging sl‘i’é’l{/éél dnd a

cassette battery séet is inserted into
plirABty of dvdding drolrunteslsey ap@altaaist whigh sety inpleniest )@@émgh@loadmg
accurately itioned, t h unt ed ont r system
g HeTEI CSGHAPAI) SONRO Gt PR RS RT dERRR tby L he
dr Tl‘f%élgctﬂ@él Qﬁlﬁ&tlﬁﬁﬁféan§ R8y 8¢ AtAKbGe ARfp theadidang,sYhich may
e crocodil e clanp contact neans tightly clanp
mcrlodie{ s yarnshafttchens mekest §or SYwerly H@V@ﬁsﬁéféfsle@e B%ﬁeﬂé P%? ngtgior out of
needs cha
o GG eicer B PEr O R B BBBRs e B e S
o@ﬁﬁ‘m@c‘ﬂ g foBredst @E (Sekidgshédne, the pzﬁﬂslfaﬁrc amrmmemmpmgesno
resistant plug-in and out of a high-tension contact
1m@mn§nleaﬁt¢al @wsedtiong smoothly inserting into or

gh{) C%S?# g C(%lgreln% ARG %np AHch %ﬁé’ a Eﬁfor ol B8l 8¢ 9&bi & actors and

ans |nc ude a tensi on ¢ont act
a §L%bh' QRafaftsuppb@ Bhafisensieat comucam mset tnagnial, Tlgemshaft made of
hi gh-tensi on contact secti ogtﬁkﬁi after. connect ed

mpmlewmmﬁ@nalaalm fRUYBASIR- PERETS Lo S TRA Nt ﬁr‘“%if‘egf{%o the
cavu[y o3t %a‘!té:l){y' sLEASHOM1sGAR hAGEt8I§ PokiBBnddS the bus-mounted

control system sends a signal to control the camshaft driven by the driving motor to make

the stator(s) and the actor(s) of the crocodile clamp contact means tightly clamp rod(s) of

the sockets. When the cassette battery set needs change, the bus-mounted control system



after connected, for providing a | owtension power to
ot her electric appliances needing |owtension power in
the bus. The | oading and unl oading control system may
i nclude at | east one PLC pr ogr ammabl e 1 ogic controller

for controII t he d|n nl oadi n ratu
e PR R S R e L R OR
opeyfgr headhgingnd ré’d"ét&ﬁ%ﬂﬁggm aﬂ@ pat (ﬁtallﬁglﬁ%ﬁsm c@ﬁtaat section and

mechani cal arm structure, including a novi platform
ensaring syodtbly inssHedntocoripailingrapt distcassatts patieryesins, novi ng

cks of..the nvi I

5 DTSR 1 08 B MRS i o

ten@oh B¢htit aareiof T g gipanisiag cphtatifsection isafidr tdrmettedclor providing

wheel s may be nounted on the bottom of the novi
a highderfssmnoWER & FEGHBRPIAIT Biehys.hag t’?q}PWhTéPSIPlhEM?fg seption Is,
afté'r%{)f%ec%gr Rl ?iofvﬂf]ﬂé 20\5 ?%?%P:ﬁ%ﬁﬁrﬁ?@rr%ﬁcuﬁ ?igx?d{;letb IYlﬁcg&Qng
loup{eamﬁﬁ)pawmyﬂhrebtml aced on the noving platform and can

rotate to 9Q degree or 180 de n.th vin

piiae 1%rme aé‘g uﬁg’%fl’élgl cRake Syﬁte’@ﬁ% glué @8%? 8n%g{“ger y
pro%f‘a&n&ﬂl@l gﬁecotﬂ%}lel%{dé&ﬁroqlﬁﬁq 1@10@&%@ a8 uhIoAdap apparatus to

assette battery set out of bus and deliver to a

perfdrarlgadigg amblluﬂoecdmg efeissettp Ibaiffmv) SELP- ﬂ?hetlh@mg:m@éoadmg

station.. Th
e s B e e g RS Balibi by for
casggérbitteﬂ}rk@t HREhARAE A o RinBBraditbch fieme tiap lat@raheldesk wheels

th may be pl aced under ground of the charge statio

TllWﬁIneeanheallkiLfsthe§lar}’etl adifepiipnt (S TH9abtohaP GAng o4 Edﬁovmgm@tfom
e.l ft
an b @ W5 trt PSR e b B he TR ARBoRo0R €

MOH@ $ndcBarficd) raﬁﬂ@tn@y Iﬂlrﬂﬁﬂ npsthsjletal rontiog praefe oot inzondchenism
bus and waits. \Wen the bus s% ops_at the pr egPét erm ne
anghpdiiving meanhior drinag thetotgmemimionns Thsrptainglatiry may pe placed
u
on RS R5E RS R ARLLRL, 36O IRl A, TS i

SO @Worlﬁﬁaﬁo,ﬂdﬂa@d tcassthiebatseylset ags etettms randtertgkesetsed anbirokbre
one set of the lifti

with the rged .cassette
coBRA ISt O S DU ST S SRR RN ROty Bttor B the
Ch£g§§§ﬁ&§ battery set in the bus and push the charged
ssette battery set in. Wen the housing of the
ca’ﬁmétft memm:afrﬁtuthetmclsdd: @bﬁtm syjstommorrwmlgéwe sets of lifting
awn. And t.her I|ft
et Bt nede TR pi ey S Hpaele T uih S bEh ) &
pla!%@d tileY gthd bhtiR dhhge Bra€ioh. rWﬁﬂ@ﬂﬂlbﬂg id ray@iiing Tehe charge station,
mechani cal arnms may further include sensors for
onelettef theriftippaims rors take ovtiechsiged cagsgrie pritee st gegesponding to the
cassette b ter
bu@ghasdgfl,%cea?n m \é%é égg réé%t l?]fx%neaég%ltl&g g(?t | Sﬁlﬂfx%{d"t%e shekda
waliig CIaE ﬂ]@'buﬁﬁtﬁ‘p‘s atrth@pietlét%hﬂlged/ ﬁdssiithd)ﬁt hedithercet cnfr‘[hahﬂinghens
chargi ng shelf correspondingly, in order to
myrtaled the tiprd qapsgiic Pattenyel e ’eokfus fp&moy ﬁ%‘il‘ij’i’rh%

of tthe char%%g' s%@ff cgfrr:s%%hﬁﬁ)l@ to the used cassette battery set, and the one set of the

j:rfor} CﬁVlthS

lifting arms with the charged cassette battery set in arms moves close to the cavity for
cassette battery set in the bus and push the charged cassette battery set in. When the
housing of the cassette battery set is locked, joint arms are withdrawn. And the other set of

the lifting arms with the used cassette battery set puts the used cassette battery set into the



The electric public transit system may further include

a control center. The control center may conprise a PC

and/ or at |east one PLC programrable |ogic controller.

The control center nmay be placed in the charge station

and can intercomunicate with the charge contro
cortsgrmame 1@yeaf er abl y, the charge control system and the

cont E]%}:}I\agl?&f %%nes'm% BDALEnSRAE senks 9 SR ALE Pés(i’@dn% of the bus

contro el'ectric public transit system may

andfthd theged casdetid batterglisstpabe lekamdn thesbengingesheif ckensery grepiaced
The dispatch and rescue servi.ce..system ._ha

on 01t BRI B RN BETIEE SR BF BT T L eTa RSyt

ch%ﬁﬁg; 8lefr B RREHY, RPEEeMotdsiBoR Bt e €AY toi 28l @t ofithe
attery passage. The.battery carrier may have one or
chargingsispfanehacvanep direeiswet t e battery sets. The battery
passage has avi.ty for casselt. i | 9 .
aﬂ'@g ggﬁtdlcd)ﬂlfo@? ﬁ' n%sﬁrﬁtgr_n “ﬁ%ﬁu é{tl g?@é % gé%la 03 gél?tglj‘ lﬁjlslgéonuol
centé? imdy3oii}9is8 a POk e fagtone Phatgregiymsebld bgincohieolbmsThe
and I'nserting a spare cassette battery set into t@%
conttuod cerftrengyobaiplacadrin therhaasstaden ¢RheARERORPEIAle §itnhe

jointing the battery passage with a joint position for
Ch#$&933@g@F%@lbattery set on the chassis of the bus.

TipgefelaBEL the Gh@igbbstrd spdiah tand yetoenrotaygnieuntali ehare nohede
a urgent | oadi ng and unl oadi ng apparatus, which nay
progrpoimetae pgseFPBHeL i fti ng nechani sm a hydraulic

drfh\éie[éggMBﬁc tlgmsi{ %%‘bvé\zlerﬂ; By GRELitRAP A Ph)h 38d resBB fRrvice

wheel's dri‘ven by a ans, auxiliary wheels _
systdne etediidpytchrand a¢scuasmiviae bistedt may Tilee ateppt onpyregsaie service

veriil. TRopERge RIS LIt T R PR ) Sot Rl R e AR

pas{!g e?TEQSattéf‘?Eaﬁ?i%F RaPahiedné 3 @lord e tHaepdduRisdee bixeery sets. The
ray, or deliver the cassette battery set fromthe tray

bafitary patshee lwaai dryity & cessstebatierhsst.tieiny argest anddirivig means. The
The present inpyvention further proyj T.Oh ineert:

- by -t
ba%élp s.tsia%egls élﬁecg%é 6@%[(}1}%21 %rgk?rf ((::ass F%‘é@%&%g@fgﬁ%&%ls Al inser ng a
sp&rO TRt BhdkeryRdet &6 tHerius. Tielj¥i@naimsané s qpeag wietats aae used for

cassette battery set and a bus-nmounted control s¥§ﬁeq] :
joiatinghéhe pettery apssee Pitheaeint PosHrietiSe GRTHFIHCRAIITNARGE O fie chassis
fﬁ%%%ging cassette battery sets, 7 and a |oading and
oLty 0ddi ng appar at us, when the bus needs change the '
C apiRedl écri bl RIMYanse bystdrh enay dadlien gncantd aunkosdoadgng and unloading
apparatus takes the cassette batter%ms t ouﬁ.g@.the bus
appaTeub e 5193 Tedlefcet S BBRATT Ty YSEANIP iy ngfpcans, a
bys, bt Qhedi SIS ILIRED W thitaks, GRalSS wheels
35S FUPLAS- | B e BRS o sarss
steered by manual, and a handle. The tray may be further equipped with a joint means and
a moving means. The moving means is a fork driven by a chain, which can move the
cassette battery set from the bus to the tray, or deliver the cassette battery set from the tray
into the cavity for cassette battery set in the bus.

The present invention further provides a method for operating an electric public
transit system, comprising:

an electric driven bus equipped with a cassette battery set and a bus-mounted control
system,

a charge station placed in a predetermined place for charging cassette battery sets,



unl oadi ng apparatus is equipped with a | oadi ng and

unl oadi ng control system and the | oading and

unl oadi ng control system the bus-nounted contro

system and the charge control systemare able to

i nt er conmuni cate; when the | oadi ng and unl oadi ng
alfcontrol systemreceives a signal that a bus of an

| denldifd SAtinARARMBSEWs! | return to the charge
station, the loading and unl oadi ng apparatus noves in

aswhan the e nacqsrobaegecthercarseltedwsietyi soh thed padiap et gadins
the b t he har ge st ati.qn .and its: en .t he bu .
eprgpfis)lesdhe e sarorn RS HAER Erd oo R AR G ey

set Wb @rigg apparatus operates to exchange cassette
battery sets, thereby inplenmenting continuous .
o pesrcipigsistagipn ihequirpsdovith 3 elergecongel yetemn et pagingand
bat.t e it : r i i e
QR it 2Bl AP o i P 8 Mk T SR hne
loa8ing Rad uhleading cetittol gystah, ha@ubudunted com] cppaniahy thefcharge
the rest battery units is able to support the bus to
contigl BYStENR e 20HaPJRCECEITYRCA G he bus is all owed to
" IHAE Phe lgaﬁiﬁg a19&1ﬁ{lg§c%?€ bt ?Systddh %Ei%sﬁ@sigﬁ‘al &R @Wes of an
signal 1s sent out. er recelving the returning
idestifjenaibn hhombeit Wil detsn td the chinge gietiors tlatlbahng emthsnloading
instruction to wait for, exchanging the failed cassett
PRI EORGVSaR 20HEC B RS St Y SBREF R RO goas e
cheﬁ-%e g fQiisof the charging shelf having a charged
cassette battery set to be taken and waits for the
buden Aer lBpai vesrap heduedstdrminddeosigipai the ppdingmnd gnloading
cassette battery set is started nd. the, fail.ed .
b Bap carreae e ST T AR HG <aR e
Opémﬁtth@bﬁssqlﬁ]@{aver ed to the repair stage at the
charger station for testing and repairing. The present

i f\eedetdcting that e helterp uaiiios @ STAIPPE PREHY Foits 18 Markle tywark. the bus-
cassette batter et sed.. | : ' [t -
oGS BTSRRI SHSbEIG Al i o
theROWBELt &Y udite Rabien,supsadihe $usat @iued thekRargassdbit,ahe bus is
battery set by a charge control systeny. determ ni ng
allqiest taaptugn tﬁdhfeﬁhagfgm'éta%@éooﬂ@rw?@@é@%ﬁé@%gw 19580 AGFT d
N - . r i L.E | . )
L
exdhasyisg e fadaticastatediatigrytshe Thatseingandanloeding sppargiug moves to
full gurrent,un i{ the cassette batteré_ set. s lfuI lﬁ .
thedogyt gbthe charging shelf Javing g charerd sassiPge Y rolQros e anH dvaits
- e ' : fSQRALSLAL bat®$ LMY st@AEH, and
fmg %?Lgsi' %&Gﬁ&éﬁrggi@g? ?ﬁe&h%g?)tag%{tggt &%ﬁt h fl oat §cur rent; |
thecthedyiangette hettoassiettke ipathe dvadingemdwintoading @apareiys psedefivered to
when t he calzs:s tte _ba¥.t er%tssﬁ.t [ S det.erm ned havi ng
thefepdir 1849 37 T §SHYOY HE [RSRR §AY EBAYIBI syst em
Whelehdschiigv&RARRGhitRer provides a method for charging a cassette battery set

used in the electric transit system, which comprises the steps of:

turning on the power of a charger;

reading data of the cassette battery set by a charge control system;

determining whether a power grid used is in valleys by a power grid auto-trace
apparatus,

if yes, starting a full charge program in the charger controlled by a charge control



battery set is being charged at |least with fl oat
current all tinme except being used in the bus; reading
chargi ng data of the cassette battery set and sending
to the charge control system The |oading and

unl oadi ng apparatus in the pres i nventign can
systar SR B CacSiSls SR BRDTIOY G SBIOT G SRR Daifey s
mf@%idﬁ¢ 4he charging shel f quickly and accurately. The

|t|ency of the bus is highly increased. The
cifoposthftegal fampcleopt pograreartse ofargdieopiraidity thachangd enmtrol

can be used el ectrica ction ans for
3‘5&5@%@?@”@8@%%??”%%?tFﬂm?ﬁ@"ﬁﬂsﬁ%ﬁ&ugﬁgfglng shel ves,
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cont hi gh-tensi on section, no resistant

detphmged lmvargcbeou ﬁlllyadun gaddutihe phsvesRamirobsystos VdgEebythecassette
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batfeﬁ(/%eﬁﬁy 12 Qlﬁég g aagie ttwnl'bﬁ&(i%{u%lﬂ% 1 S:[Qléér %&g atfeﬂgj“sed n ﬁle bus;
C hédag a.l%'il@é N8 oPthe c@isettehﬁatf@%ﬁ andl kﬁnﬂmgl‘taltlgﬂ ahgrge control
process can utilize energy valleys of a power grid.
sys#man the power grid is in the peaks in daytinme, the

c fﬁ?it aidlen baty t ad? %to%%raﬁ}slng hll% ‘%’Y‘ﬁ(f&lti% %gmcladfah@ @hload the

e val l'eys during
caslgét&fﬁattbﬂy%et 1n$dJ£1hi asmiRe Q&pmﬂteodﬁmg thelf paddeandaccurately. The
attery sets are charged MAth | arge current. In such
usq/\ﬁﬁme@ﬂyaftth@ busdsibighly Big&8sedar e provided with energy for

| Jhe. cg(%%dﬂ@aﬁmﬁ fact RE&Rof @eqreseﬁpl%éntgﬁl'ﬂn b8 ugedGs teectrical

y en e power ‘grid can be utilized
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resi el gﬁl?, in Hh& o8, 86d Eh6otRWR)vemeht FIBd EasSt@ttaegfset in® or out.
pres [ nvent| onis a Conﬁ)r ehensive solution to

putbddonilmg wribppresattiioveniion.che ¢assetigbetiedeatsare @arged on the

resea na rren
g hEr e Thar erta ey dbBpEEEbses Pt AR AR ey \loys ore
olzv@f % VRR thé pG‘JNEﬂ 8% ang theﬁdéhl&tlhtduyﬁné uh¢ enstettelmesry sets are
trol | ey- buses and other vehicles Wt

changcd wrthalsmad fipas eyreant. \é(h§1 hepowar g1d5ﬁdp theryallgys during nighttime,
cC th t
st et PR TS ebBTa80 e g v e g !
wal eladinglativé BEes bie@iovildd witle aningyl 10 n600iay pend ppear facTné of
international market is simlar. If calculati
povgs pd wra aipos Bighly sphaeoyd: TheRRYSI LGRS ki &lﬁn'ﬁ%and its
Llsgg%%%11§QX\§ﬁ}a§¥§& Gk n 2§tluétﬁ% i H@%ll@f]ﬁ& e oftikd ] &d

resent vention could be up to 700, 000
efflebts Qﬁl&e@ 89 ekl&ﬁh@k@?s{sbs and'ﬂteat BBbdd may b CﬂSﬂLlCﬂBOOOOkW h;
150, 00 00, 0

100 billio
L0 000 L e, 190, 000,15 About 00 B L LL B
SORH]%E %o bt&li@%eﬂnk%@‘tdtén%@@ﬂ%s Hrov 008 aft&Qes@MBINE dnh@ki@l@ﬂdg current
peopl e have buses. In simlar way, a CItY wi th 400
probl dmsplamdbéﬁt fhanthe priseRt ineatoBoD) POD 4sizs &8 larerserainGi ées and

e bus E resenf jnve t
subﬁgptle 6ur1?r}t ngﬁopf) ?y glillseg%c{ %t ela € 1c|(]_)e\c/§re{7«rnﬂ{ ﬁlél%lgn%gn 1ﬂbust1£8 0
erBide” iPDsHOWeRRWRECoRing BNGE BREet @lh®yr Of buses in China, 50% of which
will be up to 500,000 in 2010. Annual demand or annual production will reach 100,000
per year. The international market is similar. If calculating on the basis of 100 billion kW-h

power of consumed valley in China power system in 1998, the number of the electric



the power grid would be fully utilized. Thus, the
governnment will have 50 billion Yuan of fiscal revenue
every year for electric power. If such revenue directly
goes to public transportation enterprises, this "zero

B i A ST BB Uil 1

abo ORREE 1%b%@b 'i(Wﬁlth:@ 186,800 AboR 1Q0aKNSN W), If
eve oped, ’such as hydropower projects at Three Gorge,

calmrhatu;gsn rBetheohay, ﬂ‘amglmcet Rinvier onbutes m Bajihoiy aRbwielr5,00neb
ear ,power .tec bec mes o re, .t is . .
evet BT RPEReORAE ot AP S URC T G HoRer Wi har g yegbulations
wilBA@ 6001000 Bsds Vifikeréfore2@ AR busdkgief geent IenfOIEE ubddl in public
consunptlon valleys will be over 300 billion kWh. At
tr aItShalttattansestemtahleovel detcopatry f B BilliorgWdspeyrertoh gopsugse yalley of
the g)rc])\\@gp Eéllé @2% r&e?; Lgsg gllre g@véﬁﬁeﬁ‘mﬂﬁgﬁ%@' lﬁg Y'ugn of
ﬁscﬁﬂfkvbﬁml yHSEHaﬂ fdpeWeRtrid powes. dfirBmh réveans pedthtdoen to pubhc
activities. Brief Descrlﬁt|on of the Drawi ngs Fig
trangPBILeR AR 1B ARG PUPBIIGOE May RREITTE S5 e’rﬁ  public
I
Pl 0. R BB ISR B rin
proj&ltsl 2E ﬁe\&ﬂo;teh,esuhhlaghydrbpm prajedts gf. TiRde Gofgegin @&réasn af
pl an_vi ew of tﬂ eci al SSIS of H@e el ectric bus;
YaiFgigp Riyas s 8 Vel OOy s oo S 40 o L ey UE mature,
it i§TFiR R ed tﬁt%taﬁ@edﬁce@ Eebv@pwm R 3t16@ bALGSRYh £ 22D
contact neans; is a principle diagramof relay
Theyefoup thep@FBGD dwﬂselwhampaldﬂyﬂmal&be mecar3§0fooliion s®hh.rAst thatrtgne.

e SR SO ot TRl 58 ot
in e?‘ﬁfgees%alfe OEleEtH@all'HnGx"glytvﬁﬂSfb]ﬂE]ceqieﬁﬁle[lhlca'»iﬂd Heese elaidpswer in
is a principle diagramof relays group in

Cmnn@0®@nﬁeﬂehghwﬂnﬁﬁ$act nmeans for cutting off broken
group of battery units; Fig. 5 is a block diagramof a
procedure for exchanging the cassette battery set on

Brich®esanany of thaMrawidbsFig. 6 is a schematic view of
integral body of an electric bus; Fig. 7 is an overall

scﬁﬂ\erﬂansuacblwwgwm&fﬁ aele@etlwp@b%%anspiﬁqste@ is a
StlflgcéAA{sea F5Re %éﬂeg% %assq'{]ml{flgglg&nﬁ%{ly' ce vehicle;

is a sc I'C View of a cassette battery set
m}dg rﬂBJistpadla\thlh@ed viewt fog rolmm atthe bargenframe edFign24;
chassi s of an eIectrlc bu s a.schematic view

ofFig Zassatitevigyta élPeyS@é‘la]s ?}@. ?ﬁ}gﬁ?léﬁltrmuls’e dri vi ng
”qilghATls% AR RS PN R GRS AntRPnRh&Stri c bus;

Fig. 3B is a plan view of the crocodile clamp contact means;

Fig. 4A is a principle diagram of relay group in crocodile clamp contact means for
controlling electrical connection;

Fig. 4B is a principle diagram of relay group in crocodile clamp contact means in
series for the high-tension electrical connection;

Fig.4C is a principle diagram of relays group in crocodile clamp contact means for
cutting off broken group of battery units;

Fig. 5 is a block diagram of a procedure for exchanging the cassette battery set on the

hanger frame;



Fig. 10Ais a front view of an arrangenment of an

el ectric driven bus, nechanical arns of bal ance type
and charge station (a ground type); Fig. | OBis a plan
Vi ew 011: an arrangenent of the electric bus, mechani cal
arms o bal ance_type and_ char atian (a ground

t Vigepiis Fhefiemptic viewaolsptegal hody ‘%@Hé’ f1°c®%i ew of j oi nt

ge%,] 7 1! aﬂrﬁ\%]ﬂphc%@naﬂ& g%\xp(ff ag%le%ﬁlf‘ceousl ype and j oi nt

assi s an electric bus; Fig. 12Ais a
f FENB iyh em\uamﬁletsbla:matticum\m pBamirgeectraivecahicks ms of
bal ance type; an vi.ew

D 8 Biemsentt 66¢ casrets Tondy éF‘éﬂlélemf’k}‘B%‘% Qvgila driyige

mo’co? %1 SENSIRL drCa MieMs 6f art Di&ctSE piict ure of nechani cal arns
al ance type in a noving neans for rmwg(s t he

c &és OBtie abelidnety \Sor of FragsetiEhattery sat rgpgmownted a6 Arivingw

el e us .and nechan cal arnms of parall el
mo{%ﬁ(‘%@i‘?@%ﬁﬂ Sf1§/8€3n Ra” dharge. station; Fig. 14B

' 91? i@ 10AQ0k fOnEWeRS oftahﬁnﬁh@iﬂidht 6f ﬁ@e@ﬂ'@drﬁﬁﬁﬂ’tﬁm madhaaicalsarms
of parallel type (underground type) in the charge
of Tstlatck type apd@halgg stagom (4 gpwif tyef)agr am of sensors on the

g&“%g’dg alpﬁél V&ownt ?%111 g}gefheﬁtfo?f‘ﬂtke n#lgg\@ %grcfr?rgsmfﬁlﬁgﬁg of
bal&ﬂce't?peamﬁcdhaf@tstahoﬁI(@gcto@ﬁd 8@B);- aut omat i ¢ mechani cal

arnms for exchangi ng cassette batterty 1

sdtigrhatis & stw%weéﬁhf‘én%wa’ﬁ% OEOH ABHS © rp?%amf@w%ng Ogbalance
typsla.géltc{m enﬁé af&?%]sgﬁgf Ak fisg. 19B is a side

e charger shelf; Fig. 20 is a
sqlif -1adaptifsomt ofear ¢ th@stmmmreoﬁ\mt:wanhel powerd belensuypt.i on

curve in the d; Fi 21 bl
a gl e or DL 91 BrSCEALF BOUR S LI O B Pt

bl og alr”g§a§£}?et11lla% vidw gf Ge s@actin® oR nfe0Rdrik N 8ok GORMHAES type in a

Iagram of a charge station; Flg 23 1s a
mosfpanedns Corvheving theanassettabatterpoti t i oni ng of an electric

045 . RS b O DRGSRy B P et
tyﬁi%&lﬁgé{gﬁ%cfo F)nlﬁmfgf&%mar gﬁerf Fbal agce type; Fig.
bl gkl 4dh mgrfamt cyfewaéﬁ tbprakemgwcb@ﬁ @lﬁwlg%ﬁpwgﬁﬁgg@z pgla{ltel type
(und %?gtlol% %58 1h $he char ge station;
Fig. 15 is a layout diagram of sensors on the mechanical arms;
Fig. 16 is a schematic view of manual debug and the control panel of mechanical
arms;
Fig. 17 is a schematic view of semi-automatic mechanical arms for exchanging
cassette battery set;
Fig. 18 is a schematic view of a charge station;
Fig. 19A is a front view of a charger shelf;
Fig. 19B is a side elevation view of the charger shelf;
Fig. 20 is a self-adaptive charging curve with the power consumption curve in the
power grid;
Fig. 21 is a block diagram of a scanning & detecting procedure of a charging shelf at

a charge station;



for nmechanical arns of bal ance type; Fig. 25B is the
continuity of Fig. 25A; Fig. 26A is a partial block

di agram of automatic control procedure nmechanical arns
of bal ance type; Fig. 26B is the continuity of Fig.

26A; Fi.g. 27 is a schenmatic.view of repair.platformfor
cgg%égﬂgaﬂﬁ?@8€yﬂ§§5@?%§ﬂkﬁﬂﬁ§m?89%C%% %ﬁ@%ﬁ% vi ew of
C g 9ii§§t§dh@ﬁ1aaadie@\p@ftduﬂimawgfo@ﬁbmg of B elebteie ink &nd
public transit system Fig. 29 is a procedure bl ock
meehaatpebarmsfof dalsnee oent ed control systemin an electric
bys. Preferr ' t . | t ' .
it e PRROERIRH o tydrifie HER bR cRk e ploR Ao
metlivénat argid.of bakned 8peyi c  public transit systemincl udes
control center 100, electric driven bus 200, | oading
ande- 24RI1pa 8Py Y PAREE 444300 and charge station 400. In
aggdi ti : i G i - . .
i 20rn = pacieE PRk Biebf At il mb R 3 procedure
forsiyeshartd @fnaotbalapaitype; pl at f orm 500. The

ahove- nenti oned co ent.s. may interconmunicate wth
oﬁ%ggﬁgsﬁgpcm o mgﬁﬂg@gﬁﬂlor Wi rel ess signal, which
! 'ﬁ?%%m& 8 partAvbekk 8XERANSE RS mARSRBIbEp BRI MecRBIcA] arms
in the bus and economcal and intelligent managenent
of badance ygpegi ng cassette battery sets, and, therefore,
i npr s the ut.il.izati.o fficiency of electric driven
b[ﬁ%?égr‘% {9 VI&IWH %t}é%\r}%éﬁa@ energy and protecting
e ONEE BEhemhtis tvidhs of RPait PR fortcassBne Baterp it i ons
in the summary of the present invention, the )
c dhgn?Biie as¢hsmape vieye of cammuteationaad cpirq) spters forrthe slegtric
stemhas two options: (1) realizing the
pu@%ﬂﬁ%ﬁ?é%ﬁ?%ﬁ directly through a bus-nounted contro
S\Rf ©%is a ptaradie ®lahdiaginh oddbogmeanted abntgyl Sy LeMm idan electric
charge control system (2) realizing indirect
bugommuni cation with a bus-nmounted control system a
| oadi ng and unl oadi ng control system and a charge 12
control systemthrough a systematic control center.
Prifeafed fabbodinieheof thietlnoéntiant er in the electric public

transit systemof th resent invention is set up,at )
R L3 Pl B SR e DU Rt FuBhg T Ebiowi
pul%a%@h Sdd R MM ded bl CRAEDE(C BRERRIdriS¥S &M IO [RHEB 28d

us.” More preferably, a programmable logic
unloeding eppaeatus HOG el dhazsgegeativoP din adgiiventhenyblal tamsit gegtem of
as the control center . sinultaneously.. Therefore: the..
e P SRR G B e o BT ot iy 5 gy S
pla@ofR 800 OFhetdb8dle-MenhohdieceiRnges RN tKlcosfhemMe with one another
realizing multi-purpose in one conmputer contro

by §ips esandComyioplerst sensf. wiieh Ehpdements a guisk iexchapemef qassette battery
seS Y tthg iy éfmdt ehc%n &P iinﬂzYl‘IaééH I%QnégeHelltbi%r charging cassette battery
sets, and, therefore, improves the utilization efficiency of electric driven buses greatly
while saving energy and protecting environment.

Just as mentioned in technical solutions in the summary of the present invention, the
communication protocol in the electric public transit system has two options: (1) realizing
the communication directly through a bus-mounted control system, a loading and
unloading control system, a charge control system; (2) realizing indirect communication

with a bus-mounted control system, a loading and unloading control system and a charge



further described below in the second option as one
enbodi ment, in four portions: (1) an electric driven
bus, (2) a loading and unl oadi ng apparatus for cassette
battery sets, (3) a charge station, and (4) a contro

system of t he el ectric public trg@?lt Sy, ften1agd g
congiohisiHTE BEQUEH pPBEBEBF conirol pppie] RIY-di§ GRIFrOb e T the

elegjng %E]Sl cct r h ggﬁerﬁ lé? th%g})(?es%t ih{x&iBh ‘?ssﬁﬁ‘ E%) bie Rhdr8  staffon, and
nfrol system includes at [east one
reaﬁid&@ﬂﬁml’fahi(mal mgnmuxtioatttanoinlﬂeﬂap clmllxgc honite] pydiere thrpwghea Can bus.

rop§ @ﬂ05|t|on control | ,@ anj cal ﬁﬁrts %nd 150
Mcr BEfrafine RreRory o soBul Froeshehen by B mv a
actSY QTR @P SinluMafédiBly Pier&Brd te RREERdh@R ofP@sent invention
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In such way, accurate direction of cassette battery set 204 being inserted into the hanger
frame is ensured and accurate jointing of electrical connection parts is guaranteed. Hanger

frame 203 may be also equipped with at least two automatic locking means 205. The



as to ensure security during running of the bus.
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locking of the cassette battery set within cavity 220. The high-tension power of the
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As shown in Fig. 9B, the electric driven bus 200 may be designed in such way: the

cassette battery set 204 is rear-mounted, and main motor 261 is mid-mounted on the

chassis. Such structure is suitable to a reasonable construction of bottom floor with
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lural,it f sub-syste ' i t q r
o BT el B S RN AR T ent o
thd MREmEintSEEdlo] Satean BiisE canmsblweritet asisorzatediinadencom front of
means. In other words, entire automati¢ cont oI.s_stegw
(hd chargingrshel bypriem i P BB BFCITA GBS oA Sl en bUs
stoi#s’l 2\‘% ; i‘?’)tgggoﬁ e {oragfglg B uhhﬁdl‘ﬁg %ﬁ}é&glﬂug %H{u@tﬁn&fusltyhﬁ es the used

<
ransi temas a and programrabl e
cabsedt Bate@N tdtdionetherasniedtivan Huk@0® e a thregasionssetk battery set from

sub-system of the ne%hanical g;gs.co trued.b tge

thipe e HE R BBy COfeT BYPE | RhIsath IR A o

coftd %H&'@S}%Sl&@ﬁé @itd &aRANIREK 1S Bhtter AR i§ AGer@NAtbAhe electric driven
sub- system

or ‘intelligent charging construed by the.
bupR0g eadehised tagite muatyrsst Isenssriod inihBiechregfionding ey @éthin the

charygirféa srlllelbfl%gspggtgively. Then the electric driven bus may run for next operation.

Therefore the present invention solves the key problem that limits the continuous
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wireless inpulse digital signals with a priority

principle of the electric bus. Wthin each sub-system

t he i nner communi cati on may adopt RS232 bus (or other

serial bus forns such as 422, CAN). Control center 100

of the_electric publ ¢c transif, system ma
o BIAZp pbLSHEF i bPTDEf)dI 0L Fvereta R esfen and
dex%{%g;{eﬁmgll&ét%éﬁlﬁgw&l@|er PLC, preferably two

to manage to control entire system Wen
r @ceﬁarmng@ Fsggh aheh pregtanhyabitiegis| coptrelier PLdr invaagh Bilssystmn in

| t hat t {
et fenst B TMRES Grersa U S e gy R
plubdi@y 8suBLAEERN is édigbiseNiobeherae il arléfdiré torgtol spsterh bg RS232

basis of the identification nunber of the bus, sends. a
Cae bnntendthentyphe! il f#g DARENd MiSLSs AMMEPISATeR Meansoln qier

ve . in fro
wo{[gs citire a tomg ic thnécxt o ?Qﬁ‘ @foﬁrg %%({m%g%tioggdgrot%%gﬂ?%ﬁgd
corﬁfb&@@:ﬁﬂysm Scﬁtstreedih)t ﬂﬁrcynﬁtﬁtceﬁtel tiehexleh@indmdsit gystem as a core
wait. After this bus enters into th cha(@%wgtat O 1
and pregenvahle ineiacestie Her Rrted B ARF Bis: e SRTESHpiTegem of the

meg}'idn‘fdap %1‘11]1%1&?1F edr}/S[Hé g r?%l 291%%11: ﬁJ idiontiBNESnRedcHEaBal R8s for

unl oad |ng apparatus | ess than
ex@Rfgingrasakrer lﬁiﬁ}tl Wt iﬂ:e andithret comralnsibestemdommttiaging ghargiag ns

of the | oadin nloadln at.us .ca xch
coRust bt BegEIER SO IOEE FHRETIYE R GRERE XS BhEh oTend
wnFe!er b 1setﬁglte§lé¥g%af§ rakea %’idrﬁ?bhﬂ@ pRYTURIRIE@Y bes. wsiadn each
han relying ont driver's operation in order

| suli s:ysmm;uheenmbnecomremmpatmnbw astopeRS 2P bas dorr ethey) sprialiys forms

Z‘ﬁ%@él c driven bus closes to the nechanical arns
St aSt“ﬁ ing and unl oadi ng apparatus at a suitable

di (SIrRd¢ antdrN® R SrenBeHR € puticegh S TERMNe a9 @bmpﬁﬁﬂtelht’rh]l er
decel erates the bus to a predeterm ned speed.

prgsasssigigit (RE) And 6t lepst eBRPOBIATHEE HIOSI% S0BHO LG, H)éefgﬁ@ly two

24 decel e i
{3, GHASEELCEALET510, Py el gt ey s
drip@sbisi 200 i7 9 ZormVbEwirkless mhden that tte gioodediived Husmwith 1ts

h th tt bat t t, th [ | .
G e et L DL et AP TR % e b

of g{ { HBA Lol D% ﬁﬁrgurs gh@sr a édlﬂh%@t% thbRaliRgkha gnl%ﬁ&img

Frc connecti on pr ocedures and then instructs
appurhiveB 00  hegi in famobhige cbﬁlgn@tsihohﬁ unio aergiespAndjog trkthasriks,

easy procedure for _.exchanging the ca sett tte set
popgopatibe PERLTSRNIIBEAR ggésse%% 268 éﬁ@%’i"ﬁ%‘lgeg and

wiCReHd: 15 BEEAHES 1r§t9 khdX¥HkR N1 £38 S8t HBverkRivee e baehloapd
post-repair procedure 39 391 respectively. After the

prdviggermated dnivirgdinetie enm’n@a geralelatistanee betveeemieebusiasd thedpaging
ake the broken, ca bat t.er t fro \
ang Reload BE Eppaa gy ISR aRd Tineri SRt bl b Ga it dhahlar

arth B 6f the @@Hd‘fn PRt 20 ph@tus ceP atdhiafge the Ehgette badiery set
nmechani cal anus back to the original position to wait

Snﬂ@ﬂﬂlh@im@QMYConnand sent by its control system The

ai }'[? V\/O]]%1 1g 23_5? ﬁ% au{(ﬁﬁl aﬁé Qﬂéltin%%ygtgﬁ &W‘EJ Red 681RF Bfn relying

on the driver’s operation in order to ensure the electric bus oriented accurately. When the
electric driven bus closes to the mechanical arms of the loading and unloading apparatus at
a suitable distance, the bus-mounted programmable logic controller decelerates the bus to

a predetermined speed. When passing the first predetermined position 291, the bus is
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repai red the broken battery set. The control system of
mechani cal arns receives a commuand fromthe contro
center 100, and then take the repaired cassette battery
set back and put it to its corresponding layer in the

chargi ng shelf according to i identificatign . nunbe
dectlerEtiod 1ows’ BRI FPEs: sk sl EoT R PHLSTO g
pred} g%ﬁ@%&%sﬁ%ﬂﬁ% ngthgfr? ﬁh{sgin{g E}?é"ﬁlhéedxﬁmtr etdh@n@he E{erdaé}sette

S e charge station, the
bateBndet, dhe Siyctizpinabirmsmeithlzaw dwir jainprernfsi hsbuj-rgatadnet her

e B RSSO S BT Qb el

the% krﬁﬁﬁ&% thellriVeER RUSH BlotRPbperhiion®8nd. Waddick drliedagy pawceduire for
us; If no, nove to the position in front of the

exchieping thg casselté bastery estprodmieng to the returning electric
drive and get .ready, t.0 f . .
pEEer /i IR ne. ooy BEGpror T R S
batfefp §£ hh®p St iypro€dutd BI0NBI ICeagegiingdy. shtttf the Phereturhhie the

control system operates the procedure for exchangin o
chargrestastoss tictrechamicaliayms ke fe Brplgen Gapssie LW:CTH F"rt\r}\é’ﬁ‘(‘; Bl?g“%y n

oriented at t 0Si.t hau, .l f:8.. o0 i tShairing.
the;e cal;&@bvteg ua,ﬁg%f) ré)%atef* %@ﬁ \Aaélrdkdfeht@% gﬁr‘)] ﬁllré? e;g%le}ggttf%%{ %%Ojf& &pairing
Thé, QS Rl ark@PAEN ioNBe biigindlgiokitidn cawsie fdrehdat:tt eoynset sent
(shown in Figs. 24-25); otherwise jt contrpﬁs to take .
by itheonimd dysters sBieteptinwosiey sands thesignat 19dhe o) prntergyhspdipving
bus. and put it tQq_ji ' | PhstrB&
rerdiigh B e er o et B ERLE LSRR VIR BHREl ahstbRihes o6
corﬁil?l‘aﬁ‘dfﬂ fro tﬁg g§r-1trci3 tet@) IOOASncﬁtﬂ’nemvtakb Ithe[—'degaireﬂdz,assbhﬁ bateaset back
atform 500 relating to the repajr procedure. has joint
ancﬁ_p@m gt OTPSRREINEIRYET Hgthﬁ@%gm@fh‘?lf &ar ‘1%6% Wt‘tso@%?ﬁf}%aﬁon
i s corresponding to the joint arnms in mechanical arns
n“%ﬁmﬁgﬁﬁﬁﬁg and unl oadi ng apparatus. As shown in Fig.
285 Maem 10 Fexsg? 6w pndLohattieanryceiving s commandboe the comFd center
in the cassette 25 batter et as the.electric. driwen
s BB SIS P TGS R ARSI o BLL Er ok
A& fjﬁ'xllseﬁlts'f lu?ig@ Uttt fhe SRR Barfid iafndd 1064tg BEthS pbéitibhen front of
Control center in the formof wreless pulses. The ,
thesdhg g gshetfadondepdndingrtentite rowribp electis@riven besPrgrsupyess wait
battery units in the cassette.battery,s :
hep el ol B VS PE R b o D5 b Elg S e dioiting to
thPRaIrhiheRleefrid i1/ eRIbAS hiid Set déddy ehtalbSoth Thenseti hassennbatalry set
center wll send a conmand to the nechanical arns fg{
fropn Gheatdchis drivesguis engp sbweies @s{eals batawset p e gereingshsy. Then
the repajr rocedure 390 - i i
eyl PRl B RS e s R B FRPL s RIGRRY &y e

clZBRSEIVeR HRgtd Gientslet tarsivablfe greuprafibetterty veaits cndetasked unable
center nmay conmand the urgent. serv

| %ﬁe s¥§teg%$00 to :
to soals, tharhb geasse ee proesdaRios reppiringrbe L EFspRtearigRPehfhown in
T Qthetd L R &K from the electri
QSRS LR D St APl 88 € o s
driveadingndand itwolinadiagoagipaiatus tBOOhargingshahtrndpperhi the

correspondi ng position in front of the cassette -
Cmﬁﬂﬁ&¥W?%%¥egﬁs?%%“Hﬁ§g§&ﬁ§&§helf 401 at charge station
40Q¢ ML & #iB& BligCiepdif platform 500 relating to the repair procedure has joint

openings 517 and locking means 514. The joint opening is corresponding to the joint arms
in mechanical arms of loading and unloading apparatus.

As shown in Fig. 28, when one group of battery units is unable to work in the cassette
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driven bus 200 drives into the charge station and
orients in front of the | oading and unl oading
apparatus 300, the nechanical arns of the | oading and
unl oadi ng apparatus 300 wll operate a regul ar

procedure for exchangi cassette batt set
barery % g (e 6lcotinirom S AR TSR SiPa RS EARGH PLC of IR
dn‘begt & nc [&)s:witll sefld g%?[%l%l%{alﬁatﬂﬁ@éo\ﬁtﬁmetn%r |1rntht3 Hemeaswitless

Seét 1's un work, the electric driven bus
pul§6%n7dl$e § gngarltainsluﬁe ifhenatontabolt teefiiled g0 of biftesyighitsain the

caseimRaNEY Pk R PO e B SAPTB T Gade ) SSBAPATHS
2% % £¢ ALESic ArvEPBLY. TRELHEEUHiteo] cdMer WiPhag camehand to the

|ng apparatus takes a charged battery set from
metllimlcrahamgsl fngpsbahrig alPhaig mbCp@nre (s shawp in Figd 28+ Lo ihe repair

us 20 T
proGi: g9(g%}%dt rgné{r pﬁ?)&:f\éduﬁeg 9rlg rr}n(}ﬂ? g}léh gﬁﬁ??gfb a‘%e O?I%ts in
theﬁ:g%eﬁg b&telg%t%@\.\ﬁﬁb@l@ vedrk UGé tsrgrod tert@raiy coptratrfdothemrgent

00), which is placed within the charge statjon, for
selmn spdterma DO toesian ghe rasrae peqsayre. Hrtheplepthe dnyegspsegds to

set r [
exg%gp%eet?%ggnqﬁ nyits %gﬁlgf ?]ger%gﬁlf {rﬁglcgflfg(gg:t%gbrer %%wﬂfj&?x’gﬁanbdutge
loaﬂﬂm% a%lﬁ %hfo@ﬂm@%@bzﬁﬁtui 300 cosmemndistht herrespoinhing pesliticriodrapt of the

di d un| oadi 30
cassties 1S seb peihe ChBEEALPat) i oA e gion g0 YRTLRY sRelue
Lo | Fon h I
dl‘lB%l’{e PL%%tOf%iQ? nttto g{ Q:EIB%H &g 2Ad o 1BLﬁ t BEthE SRALTFhd

ery I'ts corresponding |ayer in
unfRaing iapearstneB 60, tthe imecteininbachs(of elﬁeelloa(bdg ol mlg@im@;ppgmls 300

mﬁéperté%eapﬁg&lgﬁ]glgéédg%e o(rqule Oaggl:}}g gef ﬁag‘scé?yesite ‘(eats gg&,ﬁ by Fig. 26,

W}Hé‘hss'hm %ﬁ&%gﬁ%ﬁ%}&@%gﬁﬁ@ B c80RED If@@%buﬁ biokrateryt\iats it e cassette

€ groups-o attery units in e cassette battery-
baﬁﬁ’gl sarie unatddtoewbtid, therekgetriddiveo ﬂpps gandg signalp torhe cp@gpl center 100
command t he. urg ent

TS e e o ST 5 BT S g o

s 08 BRANRMBIGRBAReAT l}ﬁlral:edlaﬁbsﬂ‘ht nndmgmmdby
logoﬁé%ﬁmnoaur%{égé conLt rol@%?yst em étlis2)J611 The hj gh

uniedingappahtus fekes a@h@gcébmx gt yrogeihe shyging ééelg‘*‘g]o%{iéirpm it into

mai n ha t
e e TR i D G0 RoBLBE T Srochogtgusc oo
is 8Rtn By @Y kGRS paatmmoof(etg av Beswsaipp sirancre o capatr ptatfous, S00),

such as |lights and speaker. The hi gh-tension secti
whmsh tShDéaC@éy\s@m theshenge siptigeor mapyh rpagenspcsar and repair. After the

nSI Ciah Sh @k E0RAR s o nHEO control
Caﬁg P% on %5:?ﬂ%ﬁ&ggkﬁﬁ%m%gsgéggglbattéry setols
ceﬁﬁallm?ﬁiy bah Bus, {hewohiesisienter thcq@emaats thheedhaicgearms of the
st ati on. power transfers bet¥$en t he hi gh-ten

Lot PO R PR NS GATE Bt POROUF TG DT ore (o Th Fg. 25,
wﬁ)?ﬁ A He EBSt#PI?AIPQKBC%ré 5918, S RS teQepiiRa 'B)ﬁﬁergf |2@4 set back to

zat i of "el’'ectric energy and t

ity @Jxﬁe@hjnldirtgylayﬁr it biear gllng chelf l:;mxherged §15¢§q1-@|dqto }igss%]o@mi 323 the

. 29, th t 272
G ML LS T R A

bid-REQREHHT € 260 @eﬂ@@sﬁwo@& sY@laPGat tvoloftInora gRiups eﬁblettely units in
or processing data, a procedure for displaying noto

the chatticoratspeEd a@?lth,ab}a tp el dig eonfgf center 100 may command the urgent

service system 600 to send a rescue vehicle 601 to the site where the bus failed according

to the information on GPS geographical position sent by the bus-mounted control system.
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exchangi ng cassette battery set 275, a prdcedure for

di spl ayi ng capacity of the cassette battery set 276, a

procedure for scanning the cassette battery set and a

procedure for cutting connection of battery uni t 283

284. The above nen ned C dure di sp

B Bighom R Bu o Dareretsdery Eheouriy Epoy Bt Mefid
mo{o?fﬂﬁli BRES thY e1§&f1§ QFiSerSBiks 200NTh R wieAS 6 bESon Bf apemassan@l

tor axis of bus and by data proceSS|n% and
bamtr)gssdt aio/vah:ala@gwcbﬁw ofhst eppliaTers oyt buse fiephass Tights and speaker.

Thegl&\gﬂ get:rgnq% sg? ogl tlg? caggssg% ﬁerm% % %gar‘g‘édd’]nlﬁ 2k hSLXF?‘stlcﬁfT&har er at

the %hé‘g@ 3R PAUTIR: 1981 tend66 sdctibn of the cmettepbmﬁsmes &E&edlbfy a
all "groups of battery units in the cassette ‘ﬁ % set
lovategsion nh@@@cat rephargesiEiopUNe BV erdEaiers SetFen e ightension
asseth.e ! % fs ANEeIHA R
Secgf’n 5%1({ i&‘g E%nﬁ Oé s?@ﬁo&&%{llgqgoéjp&e?ﬁ{?ﬂ 0? ﬂ%e éus orocedur e
enth8ee Bk uﬁﬁﬁatioﬁ effitgeray @f etbutrie cA@2y\whd khe bbatoigroditleelearic power
cut the failed group of battery units by rel ays
systrbi nation at the front end of hi gh-tension control,
a ki RRESYSHY SRR corftfol bR edllrt ¥87 i fhatbud-RRunted PLC of
cgggﬁbgﬂlﬁPﬂaEy%hcgﬁggtfe ba te?ylset Ps degllned | f
elettio d@Weﬂmmﬂ(@rm%pmcbﬁe batreryre o measarieg uﬂa@n&B@ awgrordure

the driver wll
ForgRae SRS £ ISEFSHCRAITE 9 F ™1 R CRUSE By gng Phgedure fo
ex&zﬁﬂ@ﬂ% cRBEV eyt 8T8 6QRocelliR foHGisTRYAL eshakltos ddassette
onmuni cati‘on protocol i ncluding GPS information
battayy 5¢1@ 76 onprootducefor @qaanll@(g tb? cispejte bRitewy| se5andp @qotzeéhue for

~ pulse transm.t
culipp ESwHRP T oL R v PEAR0d oD I leB e pREEaFR By
huRBhi¥tEhal o Be bbadglaaeitbelde tiel drivbr fou distiee reftiesce byt snsors set
bus-nmount ed control systen1MAII scan all groups of
onllaet ransyisgvintaxis andirpeiotads et he buntndemydaaprodgiing gt or d
volta r
cigg G At CouP il Lk i R AR oA SonccEER KA contol
sy e a€dns Yill GrSupks @Y edsserre tidery @hitsparopkrabeg a\aulb—hﬂ)cvxﬁuare et
after proceSS|ng data. If the_voltage %p
acqdsding Az theprecedwa/er if algrouns of l\g%ﬂq% s lt“ﬁg é‘Eﬁré{ |5t are
in g%dt %gtg L EGle r@@%ﬁgit? %’F‘fﬂg%gssta@é beﬁteh" ERSvill %@ "dlsb[hyéﬂ li¥ene group

us- m)un syst em w | cut the connection
of Bhttdriiusitgis anpblt o whek, tireesib-rodcetitue 2<Bés>$ éBten ublamt@ﬁgé/urs @i/2 will

b I £
be Q}é@%ﬁq%é% gutdii% gq ]58 rgfr cﬁgap 'g@% Wﬁﬁf}}’ f eﬂéysecggﬁ)é% 10N algttqf: ?’1)0r1t end

of ?1 h-@8si O dnufoPanl %ﬁLﬂ%l@&lslmmﬂlQS% diid d@Ver tight ﬂ%t dabdihxtytdf the
rge station for repair. the vol tages of two

cagqeuu patteay eetlindwetined éﬁtveo Ql‘mﬂ@@ [Ee0upS \@613@%% upits @E “B%W‘h@) work,

scanned for 6 ti nyal | the
SR a1 S PR o SR o b B TR AR PRI et o o
indthRtiBY&omARE uthefPdeayicd ﬂ%t&ﬁ@(ﬁp lﬂhy bﬂ§ miohated 3 Skedenés the

battery set as zero. Then the bus wll be arke% %
coraurséation pfotednd inabedHng ¥ Srplorant aie dhg epnirghcenter 100 by its

WFéi ?:lhgi{g? Bﬁls%pe | n{'t? %?C& h%ﬁ‘mgg q:?ﬁ‘@@ é%?rg?(j%g}%eﬁd out the

rebtu8 SBhicR&I0Y ifeeuryatsemid@00 by communi cation protocol in
the formof wreless pulse,. and the gs waits for. 5
sehileghey¢legtag d7jwen, R Qﬂ@éﬁt@@lis bus-mounted control system will scan all

groups of battery units in the cassette battery set 204, record their voltage data in turn and

store. The current capacity of the cassette battery set is display in capacity displayer on the
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The electric public transit systens of the present -
invention are illustrated in details acconpanying with -
the drawi ngs, including the structures, the function

and protocol conmunication of all parts. Any technica

changes or dLfications, on e electric public
PWM@Y fhes%?rég R RigGreipd daled PEratiees Yose o inpee cassette
batieBekt H0,RULRE: 0fn & hﬁesﬂ%&l%isv%ﬁkta%él £Pge§ 'B&Vil!ng Ecaﬁﬂt%ﬁ Eorithe

person skilled in the art w [ e scope of

contipeallyr s dns-mawneadtdootmo! systacusitlrduatheapmhdctat bf ihisygréeto the
present invention.my apply to public transit syste
st TRl ey SR TR D st e ek i B o R T ond e

displ@nthi RUSHeS Yo £ BcbagRR@b&erY B abihhlk fc_%@&hﬁﬁir%ﬁflé 6hEMSEer & return
el ectric buses. 28 What we claimis: 1. electric
to chyge platipn ErgeRais {ishevg!tagenphtivei giejpsare lowst thah @ taireshada
[ | 5 tt.e tt.ery set d a .
vol g MR atlc ot 68E AR NP BRea B P e it
stara gtop gedoedure28d tpitag theftos, Sidai Playghe ageeiy 6f Bathbe battery
sets; a | oadi.ng and unl oadi ng appar at us; wherein

an . .
set dRRSF- tl} userat de PR en thresi¢aaidhe taad ad netrafloswd to ture
' ; : i (5= . ssette.
Furl P oS for0R 0] 085 o AP BRI AR el G BABE RO ol
cenfont @and urgeitt senviae systemtfidd bytchemnamaragen ptoaddod ih @b dorher

. l.oadi | oadi t [ d with thei
wirgGRerBr: €Pene i et FRGE 5= T HEctouthig tahd unl oadi ng
COIRY ¢16d1ri8 bl Mrads 8y fitas HOUP Freegerﬁ AehBbn §r3é§fh%rﬁ]a?e{agp ub&ils

charge control system are able to I ntercommuni ca
accapheanging wiltle fhetdnewings dialgding thestrhdads e Gortiowhndysten

recej v.es i gnal, sent fr t he bus:nounted control .
- ol FalBR PP el ain Ay R G Peps Gy AR BHE S i public
. tran$it &fstePNand/Beits dRAHNBYs BALd WA RAHBG cARRAI AL AISreBRY §¥ ehQon
a _predeterm ned position corresponding to the bus at
madery thhaereen gtilded isrheaatiwilhbe withintthaisaope obiths paesentiesersipn.
t he predeterm ned position, the |oading and unl oadi ng
appar at us operates exchangi ng cassette battery sets,

. Indideiabyplidadiliys operates on line continuously. 2. The

ﬁ!ectric_pubLic transit systemof claim1, wherein the
' (1€ PFRSERTBYETEIOA 141 2PRYY P BHPIEANSH S¥Steps foeaistreirstrRL Civen
bus BEASEATRRLEc gl " - di ng.and
o O s P i R s B lon, Bl BT P buses.
battery sets, the bus-nobunted control systemcontrols
to lock the cassette battery set and



conpl ete whol e el ectrical connection within the bus;
the bus has a special chassis equi pped with a hanger
frame for holding the cassette battery set, the hanger
frame is equipped with rollers, electrical connection
means, and at |east two automatic | ocking nmeans; in
WhahPeklaimHg rol | ers are capabl e of engaging with the
C@ﬁé@é%&m?gﬁﬁﬁ%%mﬁﬁ%yﬂ%ﬁ?u&ﬂﬁﬁﬁkﬁCtr'Ca' connection
nmeans i s r inplenenting electrical connection with
t ireelecisis dtiven bt dqeipped etith a dasselto biitany sereanhs busrolaydied cantrol
nmotor, a reduction gear, and a screw rod press neans
SYS§™ven by the reduction gear; 29 after the cassette
b@kﬁﬁ'@é/ st8fdn ﬂ)lﬁcédﬂﬁ QIfr&fttdritRdigRe fangerifd @sRebatdi sets;
speci al chassis and positioned, the |ocking neans are
andaut omatically controlled by the bus-nounted control
systemto |lock . .the ¢ t battery set within the
hé%ﬁ@F%ﬁpgﬁ%ﬁgguggmpgagﬁsﬁﬁgg%ecurity during running
OfyhtR Ghelbus nedis chhgscathe eissete: Haublyiset, tedbadihg syblirdeadifig
claiml1l, wherein the bus-nopunted control system
appprfgysuaneads the) casssite §piderpeet i ednman Wafoyfharged cassette battery
C rqller, and the bus has a frane of a truss type
set%ﬁ?ﬁ%ﬁﬁ%b, the truss type structure is formed with a
whel dagk etagibnand aredoadigaddeurn] srdégr apataod yrd gpuigrededth their
hanger frame i.s_positioned on a chassis of the frame
confrg} SYSIEHISAPHCAY Y e cassette battery set, a hanger

f ﬂ%qgadgﬁ%’ aRERGRHIRPESh M b0 hERS-mbRfed BPAR®M and the

posi ti ng neans, and joint nmeans for engaging with
chatdescongaliysigneard ablelto ademmgmappartgt us. 4. The el ectric

ublic transit, system of anyone of clains .1 to .3
heicDs R ot S, B e RS o Fheidss Sehetpyom
the Bh@hlouRaRSnr NG sesXdfith@bs tRAtawitl r&BANS thd\HakeesatRdn, the
capacitor or capacitors and an auxiliary notor, high

loagingend nelpading hppagitngmanes diaguedstginged psitiae cemesppp@ngtfo the
the capacitor is.utilized for storing energy produced
h”&ﬁ%Fﬁ% eé%&PP@“%F@%ﬁng for the use by the auxiliary
MJHeF the R abikees AP IR REHERRiealposiyich ane Batiap kha asloading
whet her a current speed of the bus is zero or not, |f
appRrrISsIRSERies ex chanEdl gesassatis daftery iets.everekybe Ruseneraipson line
mngn%gnﬂis started to aid a main notor of the bus for
s?ar%l%g the bus with a reduced starting current. 5.
TheTed €edtric puplidirarsittsy sasiof ckystiewhatinanyone of cl ai ns

1to 3, wh ' the bus is furth ' d wt )
S erein he Bue e Pt Rer eqlppes won g L
Corgl%ﬂ@]l ahéxgtnﬂ% |0Ading %8 iRIJERE :aPPfgratﬁ(lg SoRHiStel %x&ﬁﬁ@igg q?st]sgtt@

enerator for changing In Inetic energy o
batle sdts) tee lelsendwitedéorerné sgyem whritohs todockcthargpeetts tieryaset and

SRR o S R0l By HREAL"Y, Font ol Ler i e
brak,sRedakp 388 RBAssistqRIPEIRAth G Hah g FraseSHEM M pIhAEdsSdte
battery set, the hanger frame is equipped with rollers, electrical connection means, and at
least two automatic locking means; in which, therollers are capable of engaging with the
cassette battery set, and the electrical connection means is for implementing electrical
connection with the cassette battery set.
the locking means includes a motor, a reduction gear, and a screw rod press means

driven by the reduction gear;
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to stop the bus, the pneumatic brake systemincludes a
nmotor, an air punp and a gas container. 6. The

electric public transit systemof claim4, wherein the
bus is further equipped with a two- grade‘braking neans;

when a driver steps. on br ak dal ht |
REE St 05 o8 ETSRIID g i 5 e specal chassis and
posﬁm@?'tﬂglocﬁ tnlléaanla‘ bféeiu't(ﬁnﬁfégﬁ %{l rﬁlfollw‘ﬁy Bl s Qunted control

cal arged into a capacitor
sysfeat todbdy tha gaisytt@bartwy gt gthdrotht hahdee fraing sams & estire security
braking s a %ﬁ] when the driver steps on the brake
wﬁéﬂHFmH%QE'F Y& pneumatic brake systemis started 30

1 g $hOReLAL phbtS trddif s?ﬁ%ﬂ@%laﬁn@rﬁﬁ@feﬁy stemincludes a
nmotor, an air punp and a gas container. 7. The

elﬂ&cmrs'rmomftﬂ ¢aptrot systEn 1®§Lsisém1@ﬁst @rwl?irfé prsferanmiabls 10gig,

t t {1t
corsieL gt P nGenareer T aRees SPY kbt By HEED AL
forR@H Sk widd1€ siel@tbhlr Aldial Whdé idbeprdl oy Lmﬁotﬁed;onnect ed by
wres wthin the hou5|ng the cassette battery set

i radwltaufmilagredg pasitendsan aehpsunphthe m@ﬁormt%ng pecasreRy
ba pq?% F€§1 ell an ﬁ%ﬁ? {rgi&oolé%ﬁQ{[)gQ@%'ﬁﬁ E“% ﬁ(;c%ll{‘golﬂpe[ﬂssﬁ% &ﬁ)nmg

emts’ an
me@fis) tiRb; o@‘ft nﬁlﬁhﬁ ﬁfr)&n@ﬁ@ﬁ@w&h@heﬂbaﬁhg lamhlhrllyachmg] mﬁmt‘aeuis by
wires to rods of the sockets; the hOUS|n9
cdsshe ?1éCt85ﬁ3P€1#%/tr%®tt sygem feRemed Glagped wmherem

g%é}% filRhe L@Hﬁped%% a A6KIDY ARISs;f O posi tioning

|ng t ousi ng on the bus respectively, the
p alsd ztuxairaryl gtarteseass andides e kipegitoreaeapardopstangdian-auwiligry motor,

high PO 1P GLBIE 10 SGLRRE TR 'L Fre B R o

stoE) ﬁg @ﬁ‘éré Sioah e AhingRyRns Bhkiah Brithe dsedy the aMIBRSInTotbNeE
chahges its cassette battery set when the cassette

bahet busymewtted sordiod emg édteanmeawb@ther@cx%rneot 8694 of the bus is zero

e depth e electr tr.
or 9 1 et FURT BRIPE RO SRy P R B Fn
mddG ek &ehr WasRg e Gasises teaumtsmﬁyg s@tents di scharged
at about 70% of dlscharge depth. 10. The electric

pu’iblﬂle clepiniublie renssaysercofanyene, ofwhdmail fo 8 neheREr ge
on further .inc rgers, a
%‘ B o @ Y hel'r f qup 641‘533@?6‘80 %@%e I%\‘I%ﬁe(1 rggﬂféb nt ai ni ng
C aglgata (ﬁw*éﬁi;tbﬁsr on 5 btake padud lighthgwetiaig rotbranfttice busds ehanged to a
apparatus for .  searching el ect '

geRaRPEIps changinecRaigdiacticoRpiey 98 g e o ellcahererer gaich is
e T i i S R e e s
prwighaherdiive stepgion tleomikopddat deeper, a pneumatic brake system is started

to stop the bus, the pneumatic brake system includes a motor, an air pump and a gas
container.

6. The electric public transit system of claim 4, wherein

the bus is further equipped with a two-grade braking means;

when a driver steps on a brake pedal lightly, a main motor of the bus is changed to a
generator for changing inertia kinetic energy of the bus into electrical energy, which is

charged into a capacitor for storing by a charging controller in an electric braking system;

when the driver steps on the brake pedal deeper, a pneumatic brake system is started

30



t he progranmabl e | ogic controller, based on voltage
-data of power grid for each period scanned by the
power grid auto-trace apparatus at all period of tine,
controls the charger(s) to charge cassette battery
sets during electrical consunption valleys of power

to stagrthe b gha ReRBARC Praka fystkaramgiudss & ot s¥blif Eurﬁaﬁ{l%ﬁﬁas

cmﬁﬁﬁﬁs for the rest tine. 11. The electric public transit

stemof clainms 2, 3, 6, 9, wherein the charge station

WUTmhaemnmpﬁmdﬂsnmnehﬁmgefmumncbﬁc@meL3aﬁoﬁawgnng

shel f or char he ves. far contain cassett
ety bty Sttt aabrSs o SRRbTE b IRET e plgeed
on the %@ﬁﬁﬂé Red %lp%ﬁﬁlit‘y(‘cﬁbaﬁé}g %Hﬂpédnﬁgct&ﬂbﬂl QN85 wstjmi A€ housing;

chargers conprisé a high-tension charger or
egastetin Saitary sttangjdss seupsaf baiery teitswhinh ararbgepacsd by

t nt r-ol t
e e e e
un1tsQa91ﬁth& 1ok ®F bathds aflitPdte ¥RLERE®y canacted bp OMRE t@Fddel of ﬂnre sockets;

each period scanned by the power grid auto-trace
@pdmugmgg)f Hhe C@pqet‘[p optitesy s@fls fqrﬁhgr equgnied gyith pasioning means, and

1601(1@&2% %pom 1on1n % 18&% e g sglﬁé & e HRE §esﬁ¥tfv@% tthe

consu I on V power

positi@ei: ﬁlhﬂﬁtanﬁ heokgighgedrd adalﬁtﬁﬁ’( -heéle l@aﬁﬁeet1§1n§ ets for the
rest tinme. 12. The electric public transit system of
ebenahielpyeTiiat BOREH abQusHPERiAgs effarities 8f thespdHsts:

3HHPBEAALE araﬁﬁmga&g ofEflhe oFBARALA! ¥ Whaphayer

g capaclt a cassette batfery set, and a
tlenperchbngee itteaseitebatay :{Bon/ﬂ1emthe_rnaasn3¢ batteme sdt emhecrlarg@dat

asur nd. control ans may adj ust tenperature within
m““?ﬁgﬁéﬁgpgﬂﬁ§m§H@ﬁFdﬁgged on predeterm ned battery
| @a*rff E’IE&‘tn@EBle‘i@t‘i‘ﬁlsn syfiemorerghRIwalelf further includes
a plu

rality of layers of cavities for containin
clafslsestdhengmnm ensseisebaticheioh yhom thegaskette hatterhagtas gﬂg hagaidfat
2 Jurthe qg Qed with electrical connection neans
abm? P/éﬁé%? eq ﬁ% connecting with cassette battery sets,

q4i e EeliblidBARE syAGH of Blalth 1MRAGSInf Or j oi nting wi th
the | oadi ng" and unl oadi ng apparatus 13. The electric

phmhacget staresi furtbgrdnalndasta chprgeneridhargerse k gharging shelher diapging

e stati furth rises.
SheI gD GRRGTORBr o R B 1 g B iR dppeRls for
searaﬂllgaaéaﬂ@al@@ﬁaﬁ@tmwam&ygch may In‘pl ement
| oadi ng/ unl oadi ng and charﬁlng cassette battery sets
ftlagr g ueaNpTSg ﬁg}bL?@@Qn§ Hetameuisngion ghargeppgnd 2 low-

r | t..systemof claim2 or claim 12,
tawVRCP&'&' ﬁggéléug éonnectlon neans is a crocodile

chasrgoivhact symns a pmglﬁjmmahtel lagiesomroleanshaft cl anp
nmeans, for snpothly nmpving a cassette batter sg?lnto

he BrgEragTmabIE IR SPIUPET, BBRE AR NP HEEoCRLBROR b &R At
penéd’]s h@éﬁh yb_l@ﬁr 1 ‘ﬁ@%ﬁ@é nég)aﬁﬁs Fal §1%d bﬁtnﬂ@%‘okir@l@%
hd Kk B e | ocki ng the ansha clanp
chargﬂ&])m opegatasetiedaitenylsetselnting electrical consumption valleys of power
grid and to keep float charging to cassette battery sets for the rest time.
11. The electric public transit system of claims 2, 3, 6, 9, wherein
the charge station further includes a charger or chargers, a charging shelf or charging

shelves for containing cassette battery sets, and a power grid auto-trace apparatus for

searching electrical consumption valleys;
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el ectrical connection. 15. The electric public transit
system of claim 14, wherein the crocodile clanp contact
means includes a stator or stators, an actor or actors
and a support shaft or support shafts made of
"conductive netal material, a canshaft nade of
ithsiblezgersrgmuatse Aihagh-teasian ahaigstoF AghrigRsin charaes,andipdow-
as inserted into the cavity for
tenSlg%Cﬁar% ror@%%:té{syonc %I% eif: the bus and accur at el yy

piRsdHatg@redtirolt dyetebus arppegrieshablenogiokorgydierm sends a
signal to control th C aft driven

o DB NG e SN (57 Gt (88 SaBeOPPYS B (e
pen&%s% e :Pglttﬁé: BEReCRH AEd-tr Q@eadﬂ)?aﬁat@ Rt b1y p&t et 1 Contrdl§ the

when the cassette battery set needs
chargdfr(asl) trechardeecabseste fmatuw edts donng dbctsy@i rcerugwhigs valleys of power
tructi.on o r.el [Lontact means,

gndé’ﬁ tqlﬁéﬂﬂpﬁ%cﬁﬁﬁl% sc)asﬁegtfg?t e%ﬁ f‘l%flgl?el Pl &nenti ng no

resied ABiriP pH8lid MRy Qeth o@tiadn NDObhdreRsi on cont act
section and ensuring snoothly inserting into or

pbn than@n@ shelf is durghes seipeedowith @ p3mplete MBS, arsrpaeiediep!pyer for

i C ra Sit s et
shov@ ng S%C % gfl 8%556 nat%elalt seﬁe%g{;i:s [Eéln%%’ra erﬁeea aﬂ@tcglﬁtéol orrrlleans
Qﬁ@{eaﬁie 256 inhcabura Add aoﬂtmmnehﬁmaapmdmﬂmémam&cwmn ithd he
hi gh-tensi on contact section is, after connect ed, for
chargingshelf heped Oﬁlpgffﬁlﬁteélﬁ&eérbaﬁ?ibﬁ\%@g‘?fbj a3d 0Bl ot or of t he

b[Héc' ¢h %}g%gllﬂegf %LI?TW-GI ﬁglglhgsna glgfétl \;‘ﬂf&f 1§>§‘é}§ LRl tRs f&f éo%fammg

connecC tensi on power to ot he
casséﬂt@ﬁdtﬁel }Csewlﬁﬂlm@mdnﬂredhmgldgmw enfaither egoipped wnthteﬂf@trlcal

AL IR e e
‘mea.flg Aha ?Amtsl%%fnlg Ly HB&‘nHQ Sththe | RASE 208 ﬁnl%’l}(@n@ heeHrANEEDbI e

dgi ¢ cont for controlling the | oading and
url. E)ThdBllegtnagnphhatransmsostp@rdf@iramnllﬁavdlc}@gnéadw grainoadi ng

of cassette bat sets; e .l oa
;a%ﬁ Faenueten Brog hediman eal PRV AR by of
load' éjﬂgmmaﬂirfgod’pﬁb:aﬁjst Hakhhedy gt Babiabheliadigtand@harging
[ means, noving tracks of the noving platform and

cassbttabaettewhm for alphm‘ahﬁyaﬁ buses simyltanpeigls can |ift the tray

ecI | O rt i.cal
pfﬂ'a&h?) F{‘?f n&rPd‘ a?qlt SVite c% aslmgz?%l crlraslﬁﬁltzggrh&ré ”DV' ng
bk tREw R coﬁah@ctim\théhﬁs 12 aaérf)wdﬁllh chénp cohexcehesist mlqhumlu@s a

transit systemof claim 17, wherein the nechanical _arns
camflaft ﬁ@mp mﬂ@nmf@r %nqcéblatm%gnm gaspierhatiery set igtq prgut of & cavity

for %qng i 18% s egbeﬁ‘tg {élt Yl g bgF]?)che% tfl?é; caq éét\cé'é) Qele'é@wé %E%bfnﬁ%
and Pbckedl By e 1acldng aﬁaﬁs:)tl&t @ntsbafgﬁ)larﬂl@gn@es operates to implement
electrical connection.

15. The electric public transit system of claim 14, wherein

the crocodile clamp contact means includes a stator or stators, an actor or actors and a
support shaft or support shafts made of conductive metal material, a camshaft made of
insulating material, and a driving motor;

after the cassette battery set is inserted into the cavity for cassette battery set in the

bus and accurately positioned, the bus-mounted control system sends a signal to control

the camshaft driven by the driving motor to make the stator(s) and the actor(s) of the
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180 degree on the noving platformso as to insert a
charged cassette battery set into the bus, and/or take
a used or broken cassette battery set out of the bus
and deliver to a charging shelf or repair platformin
: the charge station. 19. The electric public transit
Croccfclyls bkampafontacanmllﬂtlgmméﬂeémmm@ﬁé OﬁlFtSO‘ﬂ‘é’éshs further

]w 1{3]? é:agﬁ‘ﬁgb t%eéy gg%g&eﬁ?aﬁ éns 'b%'s %L{n‘!& 381rsl 9ftem sends

rrving he nmechani cal arns
mstnﬁﬁh@n thR16NAE gidegdishehve S:oﬁna rhahk apﬂ drwdhe pier(s)dy &g egen for

h h h
ML RSO REME
smocﬁﬁlg 1%ert?rlk[§5g)e(g aﬁi@%?ge&& endrakdeaE Ea@e@i s&Or respon dl ng to

advance,” and noves to predet er m ned
nesTHd e¢cttopulszpomdit mgstero of bleinb s, Véh?delwal ts when t he

bus stops at the predeterm ned 3 tow-
e ok eSS Terba e e HEB Y e sghRE S a8 ow
tem%ﬁtcorgt% ‘ﬁ'lb% bus and noves down to a | ayer of cavities

argi ng shel f correspondi fg}(to t he u? ‘fi
casisigh tesivatdogragt mtupn mnafterisentssiedsfor Pervidinga highrtensiy
ar s vvlthth(gcpé assette battery set in arns
POWRIH) @M HYROT Y A ty for cassette battery set in

ttﬁ@lo@*&nﬁeﬁi cOMEH s%&ﬁ)ncib afge dorﬁlaﬁs@tfbﬁplbmdilgq/]oseuenslm power

and the ot her set ofthellftln rrggnththe used
to ommsesmmeam\taneeswes@mg&w@rﬁ% P@@'éblm @84%%tte battery

nto the G
pﬁbﬂ‘%ewtgﬁ ‘lﬁp%§7 emygqp&g?ﬁaﬂ%&rfé) f%%ngérg?m@b 5 b e
tihe)JaBmiant ealoadingRohtislt ystemiindbdrd et kestsor PLLCopro grammable

detecting positions of the bus and the
logic a@S@ﬂh@e?Ob soutEoljing ge 19@16%31%%%‘??%8}% %pﬁéragLﬁgP 3613 mQadips and

mﬂ%glg%%?q%%%%@e 1%{% fgetém different positions on the

arme 1nh a lifting vertical direction and
t i€ 16ellaTeGinaginidadiy apparespoeit mwmlcammﬂ@ptw% including a

moxgg;]lﬂtp{fggn Ia[fga? l %’F tgf:-?sg%}%er @/Cs(ef1 &ﬁnct 1542 e n%vm%%%cl@‘cﬂ{tﬂé M8ving

ectric

platgoubI Exiqs{l %@(r\ﬁliéelss ﬁaﬁﬁfﬂl%e R YRAS @h il @k ey In Bdirection vertical

erein .the electric public tran

to aSyShlane diuht hervingolktioes aad dwritack wheela pes moyHed %H]Fi’élﬁom of
center conprises a PC and/or at |east one PLC

1heﬁWd§@éWﬁﬁHFé logic controller; the control center is

Cﬁl@ ;1 A;ﬁb@lfaafagat ${fdnh BNCl@iRel] T avherdit er communi cat e
arge control system 22. The el ectrlﬁ d
pﬂi&lme:cham]aadsalrms §g«§teemc@ide@l rajang platigar BoHINR ANCAY R and

contr ol tem he C | center may share sane
dfl\ﬁ%@lﬁ@iﬁwfgbaré“% ec1° aél&ﬁt ?at OF’% d

the rotating platform is placed on the moving platform, and can rotate to 90 degree or
180 degree on the moving platform so as to insert a charged cassette battery set into the
bus, and/or take a used or broken cassette battery set out of the bus and deliver to a
charging shelf or repair platform in the charge station.

19. The électric public transit system of claim 17, wherein

the 1ift means further includes a lifting system comprising two sets of lifting arms and
driving means;

the mechanical arms and the charging shelves are both placed under ground of the

charge station;
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23. The electric public transit systemof anyone of
claims 1-3, 9, 10, 15, 18, 19, 22, wherein the
electric public transit systemfurther includes a

. di spat ¢h..and rescue service system the dispatch and

e dhechust e el SR e RO RHTEISEL T PE N AL WeEred

char@Bt L-S88he BREL §6t AR RnBRLLSIY RassalRhce, kiembats ey
arrier has one or nore spare charged cassette battery

predg’@??i'ned }’:léksitiidsregdlr@pmdj'ngdaé]s@@é anagvaaiscavity for cassette
attery set,

joint arms and dr.i.vi
s aostinsel op Sl RrRRE bl bR TRECS: oL RENIE 4R
take%ﬁlte £E LMt darsryaatiroh MigSthisiang neovepdsen aas kgert & cavities of
attery set into'the bus; the joint arns a

the cﬂh_ﬁijtg\r'?ig@e}f@_émssmﬁléi_nﬁ_é@ thefused gaspaiieibagem et gl {%@:033 5L e
il Ruu P BOELAD 8l SapEst e dskigne aon an

_ electric public transit
cassSShRROder aNpemes afid plsaitmschhrgdd cOssetObatteby set 9; agQ,
wherein the electric public transit

hloes af rofGend Srecin i et e e E e
i ch _nmy.. i d i Qfti hani ’

Cass%%ﬁ%tﬁpf %et g?lg\%}l&én%n%s ang,&%ggyek'lr ayI Pgr mégsgglt fg] bgt tery

V\'hsﬁi. TlhéTBIIeEltrl\M";ﬁeliS treliditveystemyof alapovi@ror ekeamsl 9, whsikein ar y

t . /

e i gor sy Tl and s Rondle LAk b8 v o

chatzl€ cﬁ??\qﬂer\:%tt $1d & BkditkndEhatgRgRield chai n, which can
AFBV et he %

cassette battery set romthe bus to the )
t gomyars afe fledeil vardifitrentqmsisiont en bameshgnisddarmy Bya kivag vpdipal

~into th it |
direpton B HRIENGh e EepG - df Bt R GlisiT e BteRy to any

laye%éﬂh%rﬂlm“gﬂ{%ﬂlieﬁiiﬂQle%rtﬂia?(@ﬁréciti@n.dri ven bus equi pped with
a cassette battery set and a bus-nmounted caontro

syk{Temeleatri@mbie tensit $ysienpofzogend of Gapsdde et 41% 19,
thLace for charging cassette battery sets; and a

¥¥&di ng and unl oadi ng apparatus, in which, when the bus

ngRdkcARANGEC hRsic aseal iethbeaihtietys sedntrol bentérpadi ng and

unl oadi ng apparatus takes the casse batter t
ofhctchelrigsnisn Bomnes s £ Coandhi P A e SA: B OBRUTANF 088y

con SR A5 BT g3 e v
the charge control system.

22. The electric public transit system of claim 21, wherein

the charge control system and the control center may share same programmable logic
controller.

23. The electric public transit system of anyone of claims 1-3, 9, 10, 15, 18, 19, 22,
wherein

the electric public transit system further includes a dispatch and rescue service
system,;

the dispatch and rescue service system has at least one rescue service vehicle; the

rescue service vehicle is equipped with a battery carrier and a battery
passage;

the battery carrier has one or more spare charged cassette battery sets;
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unl oadi ng apparatus i s equipped with a | oadi ng and
unl oadi ng control system the |oading and unl oadi ng
control system the bus-nounted control system and the
aﬁargfhcortrg! system are able to intercomuni cate;
en the | oadi ng and unl oadi ng control . system [
glesbagnalpassaerrhwheecadugfOlrﬁ%ﬁ%t%gatE?éhf?dP“‘éég?%?ﬁd[‘ﬁgvt%%l%%ans’
us will return.t e i '
the b ook Bk, GHRALAR s bh@dy stitorh eadhR@nand
¢ bETSAAHE dppar @ Jgfgﬁbes i'n g%vance {0 a Sredete?ﬁined
hmaﬁ?@?gp@@c&ﬁﬂ&ﬁ&ﬂﬁﬂdmngndﬂmmhe bus at the charge
station and waits; when the bus arrives, a he s
Bredeiat amng addhpEaYiRg BIPant He UG a1 Jﬁ&tgﬁggh%%i‘ L PageecgEth a
joint REALAEHINOPEIA ALY EXGIBBORuGRSBklAshAl Lery sets,
thereby i nplenenting conti nuous operation of the

. B b b S
on. Thewecta6 publharansit hyderh of anypas of ¢lagsan3 1.6t 1. 2,
, public transit system of claim25, wherein when the
whelss- mount ed control systemdetects that a battery unit
Qe éle&fi@?ﬁ’blﬁ:f Rk 5o fiiek Sciglesnabigentloadiog knd tiieading
bus-nounted control system sends a warning.signal to
appalrdtes, vdichmey ofcludne spigsor liffing echagisak p Oy digplic dvipg gieans, a
atter nits i.s able tn s . t QLB
way digegpetc B st mERe oD FHBPY babi® Vi By e
Hem%g?&%§%?§ﬁaﬁdgﬁ@xggherﬁﬁse, a rescue signal is sent
, after receiving the returning signal fromthe b
ttheﬁﬁmrfgﬁhermamp%wstb Bd8inf HEINS 38 ?&FP%%H\%E?S:% f or -
- exchangi ng the faiil ; i
SRR Bl S PRSELR, ALK et basheadiog st
»fmtgnl@ %gg thll(]g mg,,foémanmgheacasmnm bgitaty seisfoen tle that inrthe getity for
to be taken and waits for the bus; a repair procedure
cmwcﬁeb?@afﬁﬁagﬁw§V§£en1for cassette battery se? IS
.stante -1 ai : i
hod 8ubalh el PIOIRL EMshayden fraken b
HﬁgAf8%d?n§’§%§ Bn?oaggﬁa’gpparatjsg?i dé??@%?ggkto t%e
rgpdidic gfiagehateqtipped hithgensssitabdtiony saspnd asus-RGUAIH control
-trepalrlng: 27. A nethod for charging a cassette battery
Sysig@t used in the electric transit systemof claimal,
'-@&ﬂay J i%idN8adeflih 9 phdiicshRRE pREe forehiight @ssetthdatpoyests;
of a arger; readinhg data of the cassette battery set
andg¥ig chaage cpntrollsysten1 det erm ni ng whet her a power
‘ used is in valleys b .power grid auto-trace
a%B@F@€@§§”Pkmgﬁgﬁpg?é??f ﬁ%g%full charge programin
t DRef RIS he&R b tBE chayet@ bahay get, deribadihg asystleadingand
chargi ng the cassette battery set with full current
appetratisltalicl éhecers satte e eraltseled okibe bus and inpeTS A chasgegégssette battery

set into the bus;

the charge station is equipped with a charge control system, the loading and
unloading apparatus is equipped with a loading and unloading control system;

the loading and unloading control system, the bus-mounted control system and the
charge control system are able to intercommunicate;

when the loading and unloading control system receives a signal from the bus-
mounted control system that a bus will return to the charge station, the loading and
unloading apparatus moves in advance to a predetermined position corresponding to the
bus at the charge station and waits;

when the bus arrives at the predetermined position, the loading and unloading
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units is unable to work, the bus-mounted control system sends a warning signal to the
driver of the bus;

if the capacity of the rest battery units is able to support the bus to return the charge
station, the bus is allowed to return to the charger station; otherwise, a rescue signal is sent
out; ' -

after receiving the returning signal from the bus, the charger station sends instruction
to wait for exchanging the failed cassette battery set; '

the loading and unloading apparatus moves to the front of a charging shelf having a
charged cassette battery set to be taken and waits for the bus;

a repair procedure in the repair system for cassette battery set is started, and the failed
cassette battery set taken by the loading and unloading apparatus is delivered to the repair
stage at the charger station for testing and repairing.

- 27. Amethod for charging a cassette battery set used in the electric transit system of
claim 1, including the folldwing steps of:

turning on the power of a charger;

reading data of the cassette battery set by a charge control system;

determining whether a power grid used is in valleys by a power grid auto-trace

apparatus,

if yes, starting a full charge program in the charger controlled by a charge control
system, and charging the cassette battery set with full current until the cassette battery set
is fully charged,

if no, starting a float charge program in the charger controlled by the charge control
system, and charging the cassefte battery set with float current;

charging the cassette battery set with float current when the cassette battery set is
determined having been fully charged by the charge control system, whereby the cassette
battery set is being charged at least with float current all time except being used in the bus;
and |

reading charging data of the cassette battery set and sending to the charge control

system.

36



