PCl /CN2004/00 1 3 73 English Translation An

El ectrical Bus System Technical Field of the Invention
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vehicles manufactured by the famous auto factories in the world, such as Ford, Citroen,
Nissarn, Daihatsu, etc. Continuous run under one charge is a main performance index for
above products. TEVAN, made by Chrysler, with 810 Kg nickel-cadmium battery can run

130 km under one charge, and EV-1 can only run 120 to 140 km under one charge. A KAZ
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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

)



a charge station placed in a predeterm ned place for
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connection means is for implementing electrical connection with the cassette battery set. A
or each locking means includes a motor, a reduction gear, and a screw rod press means
driven by the reduction gear. After the cassette battery set is inserted into the hanger
frame on the special chassis and positioned, the locking means are automatically
controlled by the bus-mounted control system to lock the cassette battery set within the

hanger frame so as to ensure security during running of the bus.
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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
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platform so as to insert a charged cassette battery
appsetusi maobe tfea ibashangabiiior stiugkee.anqieEag 8 mqypkigatiorm, a'tray for

b
cas Cﬁﬁtgi)a{t%}g Sgﬁtgl 1¥€Elsl1r%,t611]§\/lng ?1 [ AC tShO% tl peul%oglﬂg ggﬁ%o?]ﬁlle{nci tpaC@\ wheels

169F1E@§ﬂe@ﬂs cahhét it 1|ef11tayl'fﬁardl$1 emiyl \feu[dahtbr a uop olandef &hel mbtingglatform,
stenlconpr|5|ng two sets of I|ft| arnms and driving
andnbaireck Fheelniekdpmeantedpshapeflahat @ﬁ AYinPlehenyes

V\ﬁithF g%ﬁan? al aﬂkéﬁﬁg FUe 'fncgfdg ulr}g taBhg gﬂﬁoﬁﬂ af @b ahd Bnism

us 1s returning t e ch rge Statlon one
andsedrighg tilkend fiok tiiinggaamtavmy plafoemotlibe a)laihlgn@aiﬂ)lmagg)ebq placed

battery set d the b d .
on Hﬁv@%v%g)platfaﬁwi&rgﬁiﬁﬁ?%'@g%%@ gterore i B g Ry e form
so RUF. 11?5@9( a c\‘f\@ e§ cai\ﬁl\@lr @b AREy IS HRARs Bdndldi@alRr £kel 8F BioRed

position. set of the Ii ftlng arms may take
castdie laged seamﬁeifttlw hatané dyliseto § clongingehdlier igpair pgifenn in the
1dovvn to a laver of cavities of the charging shelf
chatdt #@&P¥ondi ng to the used cassette battery set, and the

0N e 38t mnstg fulthéitihAgd@s MRind sy fetl@nphidingadocas setittng
battery set in anus noves close to the cavity for

arnressetrtvengratansr Yhesmechanicehanygsed Hiehgisme § Wé\’eé Rathgagy be
pla&g@@e { glogla% Pg{h)é cﬁ%llge s{]aUPW\gﬂléé Pl% bupgq*gfu@lgnmto fB€har 'ge station,

onMel; Bgﬂ@W1lllobﬁlﬂlst1ﬁa%/ akbetit Sefargefl castsh@e batfety sy canempowdinf to the
the used cassette battery set puts the usEﬂ cas e%
buﬁa@tetdémgpes@td INAYES 1@ AETBICOmCNPODUPDENEARO! ‘ﬁ us and

waht,g fen t:hﬁ Ms stgg{ {tgﬁg ]gl%gél@lgm ?tYE(gsmoTwh ﬂwerﬂ?tl%}%@ﬂ cﬁfﬂm ﬁﬁﬁ% arms

det ecting positions of
maly hﬁ\em:ié use@l’tﬁsslehe betay gedraagsdis endatoves @O\sleto 4 laygef cavities
taken on the charglng shel f. Sensori1are

of BechaEi TGS UFORBIOR (@ TS reLHaT L et AR PP e g the
l1ft1neoratl n% thhdt'hé ke g&pu@%etﬁﬁely 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
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chargi ng shelf correspondingly, in order to position
freely the tray to any layer of the charging shelf in
the vertical direction. The electric public transit
pcreysbamsmay further include &ngldhflrapdlatoent er. The
control center may conprise a PC and/or at |east one
corPingmgdmenmabl e | ogic controller. The control center

nﬁ¥%}?]8(aﬁ.:q%ﬁf%l g}sgn%%hf lht%h algg ug S aeflltsé)el(s) ::I}%l cﬁﬂg %/Jositions of the bus

and PREEIRFRA] Mssettb Batedincgeo Bonrtkebn ﬂ}é&ﬁ&f@n&;{nﬁhetfh%ensomar@b aced
center may share same _ prog rannagﬂf ogl controllq
on differesl rasttiang op kg mécl’tarnefﬁlsqltmélyéé tl quf‘*tl ¢rdioniand Mede
e Vi d
chafti R ERF o iR oS S Th (RiPiothgRalEbr o
dmﬁﬁﬁwﬂﬁﬁgnwﬁhW£M@ﬂdih&mmescue service vehicle may be
ed wth a battery car bat t
T%be plsetrie PYOLAFRISESYREY lﬂ%x/é“‘gﬁ*éna%‘d%F%“bﬂgég‘ge‘pﬁ? @@ﬁlol
ce11?e§%ﬁ?tc%§18g§$ L eYarai & Sat [edi®ne PRELREYaRATSRABgRRSNAoller. The
r cassette battery set, joint arms “and driving
conthemier T behatdedriy theabsrmg atation asdehif iferqcannwycaie BioKbn
cassette battery set fromthe bus and inserting a
chaggeoptielySlétt e battery set into the bus. The joint arns
apg il B6ly MLk ¥hilge BBARS s@i@n W8@thelcBhtroll @hiRE hag shdre same
bat tery passage with a joint position for the cassette
mogamﬁmﬁyzbgnwmmhbhg chassis of the bus. The electric

P gga F%&tl 1%2331 %St S n@eglg%a aﬁlé {hlgle ﬁlcfv\h':c}g |'1 ldgsﬁgt%h L{ﬁég F&g%e sael vice
sysibl. I3 disphichi |aﬂ@ rdteeh@nisdRysenhindy dald a [ehsi siengsame aﬂmcea

tray for cassette battery set, main wheels driven
velp@v\.eiihemng serlogiVE Pialeymahesetasii PRSH e feitiel a“dé'r%‘“@y

aslsr%gée dl-g. b'“g{%l y EJ1 ﬂ¥1 1W hc@% Jnlér Srﬁﬁﬁe apl?t%d\@agslau@bbt@élfﬂgets The

ving nmeans is a
batiy ¥@Badeyhad a(bhaﬂl)ﬂim \Mmsedne Lozaumymv eomiheamscmgslerlvn‘% 1bgtn(seT1y:
set fromthe bus to the tra or del (%
batay PSR FHANIAAE A YT SAEG PRE A0 TP 1170 B a0 arElne

spal?éact,&sg é@é pafE: %Jéhﬁlg@‘%l RYSs. THRGOIR! SSRMhd VENLAOMchty r88%ed for

es a or operating an electric public
JmmmmgﬁeBMﬁyﬁbena<£wnhan®nngmﬂamf@Hé@€ﬂ$Cﬁ®WﬁWém%%Q§1WCma%ﬁ
fequped Wth a cassette battery set and a bus-nounted
of G5 Rt ol system a charge station placed in a

predei L NedicRlasess@in MRARGHRY ItARR L gerb ddadeigyangainfoadin
8§V%N dﬂ/081373 é&gﬁ?sh?TransPatlonngad a Iggélng ¢

amamﬂuuNWmammnguapn@mapusnlﬁh@hm@d§MHmsaﬁééﬁ§léﬁaﬁgﬁlﬁﬁ@sfl
tray (giﬁgééaﬁg B‘%}fﬁgéé{[t ngcvég g cilpv%glg?t% ;%5}/%18 g{élu%a%\r]%}al ly wheels
ste@lrég b'_y RSHLLS afd & RAfPEd e ass eldyebelratth@reyuipped withtag otnh ele'ms and
a movmg 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.



the charge station is equipped with a charge contro

system the |oading and unloading apparatus is

equi pped with a | oadi ng and unl oadi ng control system
rcranthoddoe7s | oadi ng and unl oadibtngist Gribsl@lonsyst em t he

bus- nounted control system and the charge contro
MMSysten1are able to intercomuni cate: when the | oading

ng _contr ol stemreceives a signal that a
g’ﬁ@'ﬁﬁ Hft g@ﬁ?ﬁ@?@%?ugn number will return to the
C{ifﬁ&g@le FhahéR chilie thoedhdig baneyysl ardoandng appalleddisg
noves in advance to a predeterm ned positiaon
appeleusdaliss Hifi aagsette batiey seisoua et thrdus %lrfhwg%ws& ¥y 5A cargtte battery
%twﬁg&%%uyhen the bus arrives at the predeterm ned
ition, the |oading and unloading apparatus operates

t me&h@ﬂgalgeoxe ass@ipped bathtaarhyrgsebstroltsgee@biheil mﬁlu@mﬂﬁt i ng
conti nuous oper ation of t

0
nIGAHE APBAFSAT YAURRE B alfb’,‘pw@&n@fl“@aﬂlé F9mﬁ spgegand
Lo .
loaﬁﬂggﬂoﬁglé’adgﬁ%{%l}m Ooht§ sgéhz rtlié\;rgﬁrrénltlol@glnG@@&{t@ syss%(éltl Eg@l gRnsrea
conuabamkmymehbeﬁhenmesmnbaUEEWy units is able to support

s to.return th char stati on, the b IS
A TRA BB RERTH oS TR era b 2 N fityeer o
ideftBRGHEN ﬁtﬁlﬁﬂé}lwﬂllﬁ e®8NMo A8 Ehard¥ §thfon, HRABAMANEn Woading
returning signal fromthe bus, the charger station
appsehdsnoves iir abthontotaopiaddtermnfiond positiohaayEsgnding @ die bag at the
fte attery set. The | oadi ng and unl oadi ng

dmﬁﬁﬁ%ﬁ@? HoV&s to the front of the charging shel f

ha¥imthedus hanged: gaps@leteembrti pesios.ehe loading ahakeloading
waits for the bus. A repair procedure in the repair

appggasttsewraéﬁs te sxEngR cesAtticdBjicy Setsi Wewhy ipplgmene C%@UOUS
%888l battery set taken by the |oading and
apparatus is delivered to the repair stage
atAstdla%cﬁllfg':lmqgea b&tedy Lninof ®Eroupst bagrandtyiepaatle mgworkhee bus-
present invention further provides a nehqoﬂ%fon ..
mogIHaq 6! AYHHR Setdsd %atlwérsysnéblp the digfrion therfuis Jif g gapeeity of
thetlés‘?p%tlteti aisd 1@“[}3 1B E;g)o?totﬁp biS® ettuhiet he tcﬁﬁ% e Shiiod, YROH TS
on e %ome 0 rger rea I ng data the cassette
alldvaddtte rgtusied tllm/clmg;smatagen dathémade, Sygt:eemim@ténsaxem ﬂultn@ftel

whet her a power val | eys
recgiying t]th, 158%1111156 %L}(‘ agl tfc? gusy ﬂ]g cli]lg glr ital%ca sg}ég% n?tl li\éﬁlgpg% wait for
exc@ﬁl LA e 1 ddne s Chabagsy SaNTEOloh&dg BXd anleh@ngaps@mntis Rloves to
CN2004/ 001373 Engli sh Transfatlon system and
the cfi'@at gf thg chédreingabsléheenparchaesd @éﬁelt\mbﬁﬁelﬁ’lﬁﬁﬂ todhgriphentand waits
for @ btgt P@enaﬁgaslgge}dbg b %ehlgp és%s&eén ;’Oé casse t%[ Rzétbcr gerq 1Se stalted and

the GRIHAT Qkde0E bRYerl B&: taibargane patmgland ams)h@mg a@ﬁtdﬂt@h a @linged to
the cassette battery set with f1 oat current; charging
thetrpicsaset the dhargeepiytiarefor disting foEPAIENEr ent when t he

€332 %tletsgmqg\tletn%ox IE’}% er pic"owcles a method for charging a cassette battery set

opexa% on og

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



det erm ned having been fully charged by the charge
control system whereby the cassette battery set is
bei ng charged at least with float current all tine
pcTRXBeRbIbei ng used in the busngliiseadinsigiochar gi ng data of
the cassette battery set and sending to the charge
systemnaﬂcbnthmglyg therrassEhe bitteay bt gvitindl | gniresidinfilthespesede baterpset
" gplpre ent invention can |oad and unload the cassette
s 4148187 9set into and fromthe bus or the charging shelf
ayingklyriapd fRBEHBE I Yerakhi@ thaigRr@f toni@rdbyahe tinegdaosirol
is highly" i ncreased. The crocodil e cl anp contact neans
a@@ﬁlambCpmngﬁﬁCmﬁvéﬁbmﬁﬁyéﬁnmﬁbﬂﬁﬁéwlﬁg el ectri cal
?]lm?elCt I}l?encasse@[n% ttelr s&%ﬂ?’l?ﬂ&zﬁ CQQEJ‘(QA’]‘)@D%E& dfsget{erl)etttgtﬂfsset 18
gha fVes can ensure effectively
det&HﬁlﬁeﬂﬂIavﬁ@ﬂﬁelh fullyvdrarped (blyttlafsct h@ cmmtl bl gsteig watseilbs |tlafncqsseue
section, no_ resistant out. and s

batpAsHB e T CASSEOTR K ERrgT y ST B G R o in the bus:
A?e%\?ﬁlg Aol % &a@?otﬂ?ﬁ%%@&té &Yt@ﬂl dePhhd stehglnef{‘@ﬁﬁtdh@lge control
are charged on the charging shel ves out
sysefn.t he buses This charging process can utilize energy

|1 g
\Fl,%gf(ioaﬁﬁl SHA tUPFPédlnlgﬁglg%g@géI{ §]8 p%egsf%etgﬁ)@:%ilg? rgleugl,oéé ahd! Llltllr(}gd the
cas; %Irbgﬁgﬁ/\%tt 1Hl€(ﬁ’llﬂmﬂl tfd QAo %érdh@l%‘ing MbEutdrey ARVREwGtelyd The

e vall eys during nightt such as 12: 00pmto
uw&ﬁ@ﬂ@u@hﬁﬂ&daseshghbammemydsets are charged with | arge

C Ei% S;g-)t@ad ¢l ﬁmB ﬁgPt\é\?}‘yP%aPS ﬁgﬁre pgegglqt 1%9@@11%%3\21? bcfa{lseed as eBctrical
COIBEC'[IO%%]S @6 Gisdefte Ba@drl Yetl if tHY tﬁ@aﬁd e&h@n@eﬁe lvdh evhpdvean
grid can be utilized efficiently and its usage quality
ensues edfeharede durra gapacinarhgy cartpeiizuy ' 7 RIEhHENIRT IS4 Ry Cbe
168ﬁ§1§t mllg]lll bu&c?md[ TllCLSI'l?OOteﬂz ﬂl§g§%§]$ﬁ2¥l§eaég%k{?%qtp %ét 19{6%1 out.
t Cﬁﬁzﬁ&ldﬁngswﬁﬁ@me@ént iihen(sre siendasdeny batdrpnets 8r eechal ged on the
conprehensive solution to public transportation
chagging slelyasoipi gethe REessr TlWéQé%B‘élHlPh‘ife%“éﬁg‘IZ? 71y ¢ &‘dF“P/ At2
pO\BélobldeWﬁ en tfle fé(?‘wgqﬁfdrlgh ﬁleggﬂts if B?yt%@%lmaséeﬁ%%ﬂﬁél Rets are
ArTS ndarge area in cities and substifute
ch# dzlerdr\eimm a bk $loat auoteheyw lhmrsths pemd aitdhein thehviaBtyssiuwing wighttime,
“T nt ernal - conbust i on

suchB P ARG 6Pk BesAESER P Morhaged e e
wa felé@tllcc(ﬁ]nvew t e@c?re gﬂ)\/ﬁcﬂid% n Q@ng' R R8&Qay ARAyalvedROBAD of

T annual pro uct i reach 100,000 per year. The
powat @idiata atyab hrmbkfathancsadsﬂ"hq 1bcazyel g|11fd cgmbg ytiBzqdreg l@jﬁnt{}h@}d its
basi s . of. 1 0

bi
usegﬁlqﬁéhtpjém} ng ! ih‘llﬁ SS8Y él? uctuﬁg 11}] Cvxgo? Fdloj Igg? Ré/ 8%1]1112%%&1 Mind

efO PG ENBPOM AR chs ahd HeRGhlbedy hayuBseiadddon buses of
fhe present invention could be up to 700, 000 to 900 000

( 4D@I€Wcm<1 pubdis t@@st Eﬁtenabf)‘lhlf« PISOTOOYNIAR 15155@91@@9]%?%
gﬁ?’&ﬂ }3{%% glallﬂ)og[ﬁl d%‘nh ST )}319\{1&%& %EE# Féé%%lcn &1[%613? ag?ly%n% current
prodlerBeIl ik AsitableaBMithe ﬂ;&s&ﬁ@nveﬁ@on @merfo}mtahausaallacgepe@phemes and

have 1.5 buses. In simlar way Wi t mll.ion

sulprtipuit atirem Susani irollaydsigesun), calem V6U§E§ Wl*h é‘?lé‘f“é\r %011“?“>Pﬂlé
ellcl“}l%eselsﬁ aosf 10¥th1np rAC%SIQﬁDé t%“[ﬁ@fneg@lt AELUSEDub iRWREHLC 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



transportation systemall over the country. 100 billion
kKW-h power of consuned valley of the power grid would
be fully utilized. Thus, the governnment will have 50
rcthointcbiors7Yuan of  fiscal reveanplishéweslatiogear for electric
power. |If such revenue directly goes to public
buses eribppesaat ironniéon erpt beesto 1001090 te 896G 0R(40Gk Wolntintsg 365 is

raj rzero ~n publ i t ran , i on
el BT oSBSBYE A e R VB g IR RAE R
cal@l ek ih S th@ensl leicoftentpiu@iRES ShidELindRN BhoRabdoutsdgintas
hydr opower projects at Three Gorge, in upstream of ,
evenathgszad Reapds hayedl -3 Rusge! I sinikirvew, a alﬁdeHB ¢l apillsopulations
f.e I coed Lo i ct .
B s e e
tranispor2id0 systdih atlefver e colneryp ofdEbilliom IO mspovpr b nonsainkeeyslley of
w1 be over 300 billi RWh. At that tine, .
the gpwestgricverld e Tellpidizsdohisnie BPYLBAEN} Wy Sh Siips Yuan of
fiscEHRSLE ¢ 'yf@}égll foPURESic R ePer aRRIERue eyl REIR SBALE-
ectrica nergy will ‘repl'ace petrol eum anhd becone
trangpértatipoweterprises, clointipamo polspo btiapiomat @mey bedane'yerdBrasefpublic
Description of the Drawi n Fi g. .is a block. diagrar
trangporiatio !Sé%?l}li zés ,:’IEﬁjl §t%aadvKlP/ 331%}“@6%31}3418%” mQEe 81.%01?1 ali gfse%gll a{pon
prQE:.E@ Rbe YveWped, sclS RER} RbpRRapRijcetd A THAR Gb@ELihiupstBdssi of
ig. 2Bis partial enlarged view for rollers of the
Yangtaedererfand e Yia]rhoxFiRgTyerQCmﬁ nupﬁegt p@riteshgo lpgjaheqﬂnm ngre fIpEure,

... speci al .chassi f the electric bus:,F N ront
PGB B GuPlet BRuE PEL B F im0 R
Thepd e, Wepowet if bsehpeadidiRyelanpe 6@ntacbilieaks; h Atghat4itne.
Is a principle diagramof relay group in _crocodile _
the gleaims twopit Betes REBKPIEERL INKAWOP Of! ishlgstlg*t@g{ql pesgp and be applied
n aclg%re] %gatlé.%ectﬁ&g .'ePéli'E¥ \311 ?e}ﬁ)gcle;ﬁ%ﬁ?lleﬁnql'na%gmé)&a{ngg er in
group 1 n crocodile~clanp‘contact nmeans I1n series for
coniién hiughott&itsi uvileect ri cal connection; Fig.4Cis a
principle diagramof relays group in crocodile clanp
contact neans for cutting off broken group of battery
Brﬂpbﬁﬁﬁ Fiofl-of 2hd Prawhle9ck diagram of a procedure for
exchangi ng the cassetite battery set on the hanger
f Fagré;is & bloeICTagNg0 04 AiDDed87 Bulblngirarsh sTstans!| ation Fig. 6

iS.a_schematic view of .integral bo of .an electric
gl 275 § DO Ve SoOEr 8l PSR T OF Biof
elrgebhiic PQM%F efthi@ed BiebhStoRroHers Wt Rangeh@amé iCrigi 2V of

an ‘urgent service vehicle; Fig- 9Ais a schematic view
offiga 2€4ds 8 ptanevipaof reysps@tl arasiisvdiihg dectihbhss dri vi ng

t or, .r.ear.- mpunt ed. on a .¢hassi s 0o n electric bus;
Fre 30us paolt Vet retrie i esllefel bt tery set
r ¢@r 3pOYRLes Wak o€ tiérdr¥dddde 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;
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notor m d-nmounted on a chassis of an electric bus; Fig.
| OAis a front view of an arrangement of an electric
dri ven bus, nechanical arns of bal ance type and charge
pcratvabi@ms{ a ground type); Fi EnglishOBnslstioa pl an vi ew of an
arrangenment of the electric bus, nmechanical arns of
bﬁl@ﬁoeasg}pmaandle@\h@trlg@g@ﬂ é@dmfﬂ@a: ghaurs: t ype): Fig. 1
is.a struct oint arns of

mgbgngﬁ? Whpveas! C%S’F“E‘élwg% a“ e eﬁélc bd& joint opening on a

Chas 8ii$a ofuire 8LIRGEAticG/idW SF alﬁhlgentﬁbaﬁlde&ealcﬁd ont Vi ew of
the structure of nechanical arns of bal ance type

128 D4 is h@clmnwﬁlc\)filwfﬁ caspritePBHERY tSal 81 OMOHEEH A Eé}wmg
mo? ca ?noun dHNGE 1a¥£§ fﬂ 696 tljrg’bLllsS a schematic view of
RELTIUCtare o ¢hahi Cal anus of bal ance type in a
Mpvd. 98 16&@&1&1}&@1& vh‘ﬁw bgcdshatedagsgtsterchatbentyd seile dEvge
14Ai's a side eIevat|$n view of an electric bus and
mojps SHAMELCIATACIEFSIHat A $16411C PYe (under ground type) in
a peNanags E'ﬁ%H QB JFiaf arkt &n{eﬁt & 4o é?égtné/ HﬁWno(tust R8chanical arms
el €gtric bus and mechanical arms of parallel type
of&ﬂmﬂemgmamﬂthgpemuomzimeumhﬁp@e stati on; Flg 15 is a

out di agr am. of ensors on t ani cal a
8% dog TS Rlemiont of P Tgewsﬂapg%%gsﬂac i meRbR el of
bal&?ﬂg%peoefnd%%%@h%@h (a BloURd typkg- 17 is a schematic view
of sem - aut ormat chani cal arms for exchang|ng
cang dtl tiea hxamdtmﬁyclwuatlcm@v ofijginit gl res efoheshanical armewf bflaace
e stat. ront view of a charger
typg F}%‘i‘rl thr_qpanln%QE alcéla% Ss(?]%él eéchifatfl\st)n vi ew of the cha?ger
shed fio AR 8 frofOview oF tBelhcadapt inverabhar giieroulme: wht:h
t he” power consunption curve in the power grid:: Fig.
211“1g 928 1bt1@q4¢a1d\v18t§yrc‘éﬁhfb$tl L@ttse; ainlﬁm@n@ald@mé@lf |bﬁ1§“C€ type:

cedu char :
I gﬁéﬁ)é &%B“fg‘%‘% g# Llﬁ ﬁfs Ulgr %11 re] S()?B}Gf:@%ﬁ%@ﬁ&?szgft kﬁqdn‘ag typemna
nm@ﬁ%ﬁﬁ@ﬂgﬁﬂﬁﬁ@ﬁﬂ@ﬂ%cﬁk@ﬁkbd&ﬁgﬁ@ﬂWof a Charge statlon
th 23 is a schematic view of automatic ionin of
18] ldétip pSids e vaRen VisRCHARICES TR B M ?“é arpyYgnaralle
3 r.tial di agram of automatic
Bmeé%CkgﬁAﬂkﬁﬁﬁgﬁgﬁég%'Fgéggﬁre fgr nmechani cal arns of
b&h@ﬂ@@1EyﬁﬁmtFmguﬂZﬂBde&nabommkhndﬂmywoﬁhﬁw@ pa4fel type

Fig. 25A is a partial block diagramof automatic
(mE@H¥W5MtWﬁﬂh%gﬁéﬁ%éﬁﬁg@Pnprocedure

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

ije}

arms;

Fig. 17 is a schematic view of semi-automatic mechanical arms for exchanging

(9]

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
rcrafdoadoemee type; Fig. 26B i skl Toosttionuity of Fig.
26A: Fig. 27 is a schematic view of reparr platformfor
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ontrol center ‘el ectric driven bus 200, | oading
afih. 24BlioadomgueappalFat 24A300 and charge station 400. In

addi ti t he blic transit system of the present
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for %%%Ee@fﬁa@gl%sam&ﬁ@@tyfpe pl atform 500. The
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Ofgﬂwwgh@eglng cassette battery sets, and therefore
i nproves the utilization efficiency of el ectric driven
blise 6B riedElcpntiniiy| & FdadioRg energy and protecting
e V%I 29[']3['(?9 hem‘AHCQ'% %ﬁoﬂ@p}?ﬁ @Qt?gmt ﬂ)l %%Qﬁ% G"R{glefggtyt I ons
h I nvention,
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SY$d 88%s Apladfg o%P%a PJB Qﬁgbnsgmegﬂgéf Q(I)ntlst)\@%s%é'ﬂt iflan electric
char ge coRtTo system real Izing 1ndirec
buscommuni cation wth a bus-nounted control system a
| oadi ng and unl oadi ng control system and a charge 12
PCT/ CN2004/00 1 3 73 English Translation control system
Préf& B8 S 5 NShEBhE EneQiton0! center. Preferably, the
control center in the electric public transit s stem
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charge control systemmy also act as the contro
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el ectric public transit system of the present invention
setsyin| the s and economical and intelligent management for 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 nent, in four portions: (1) an electric driven
bus, (2) a | oading and unl oadi ng apparatus for cassette
pcThatwenyrsets. (3) a charge BgihiTonslatand (4) a contro
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battery set 204. The hanger frame 203 is equipped wth
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In such way, accurate direction of cassette battery set 204 bemG msened 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
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divided into a plurality of groups of battery units.
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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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cassette battery set lift to the position of the cavity 220 in the bus, and insert the charged
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diagram of charging shelves. The charge station 400 includes a programmable logic
controller PLC 470, charging shelves 401 and chargers 480. The chargers 480 have
functions to regulate voltage and current and rectify current. The charge station further

includes a power grid auto-trace apparatus 471 for searching electrical consumption
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Fig. 20 shows curves for intelligently charging the cassette battery sets, in which the
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wl'éﬁb§ nhaslglﬁegp(%sa geplf’lltgigl%%a}ul to% g]talillfi ;f?iéte e Y%gtouleg’ ‘359@3\%584 set back to
1ts%¥§5®mldlﬁs 1 BREWC! 1aﬂg11’ﬁ &helf28 betch@gsy gt Ree QﬂF]fg@l 21 '1nd 22. the
procedure 272 in th e bus- nounted PLC of elect

prafeivien fdyusad2aot mgvsspmbamev set pn decedareang gie! fr?é‘§§hf“| Hig)- 1f the
bLlﬁ-HlbO&léltf:&ﬁ:g_?q ?O ner 9%?0‘%(51{0? rn%{lgr 1;9[0\?@;%? gﬂnong él%ﬁgémf L%ttely units in

thPEREREWakerfyGEt a1€>&1ﬁﬁtﬂagj workc agsehtrel deatet é}@@/nﬂaetcomﬂﬁmd #he urgent

procedure for displaying capacity of t
service system 600 to send a resCue vgehlclep601 to){ he site w1ele ﬁle us tfalled according

to the information on GPS geographical position sent by the bus-mounted control system.



battery set 276, a procedure for scanning the cassette
battery set and a procedure for cutting connection of
battery unit 283, 284. The above nentioned procedures
rcT@ispd@ys73 humani zed anal og orentiné Tooglatdnpanel before the
driver for his/her reference by sensors set on the
t Tanbighgeisom |xiien afitbe pssaie takery sof pltoh@ebwoyﬁldfowwdmla
mo‘@ﬁg élﬁ‘lfegﬁheta gg%t 1g| g%ﬁll?tis%%l ugwnt\éﬁglglll Q%UOIT B‘f th rcg&tette
batt%ﬁ%??"o%ﬁi@@& polver G OHHRS a@flmﬁ@e%?o@tth@btﬁatsllcﬁray 1lghlst"tﬁd kyeaker.
operating a subfprocedure set according
Theplrigle-ataios spaten qffthedssajiedapery 6et %alﬁalé%bmhtg& tF‘hS“tlh‘é“al gerat
ssette ter e
e SEREET o BP0y P o halb s BPRE cTbA Sy pE S BRI @
lowk ‘fenﬂ&@clgaﬁ @dtat thefchbak sewiyn. U p@wdttSh ausialy letweenvibe l&ll,ghtthlasmn
sub- procedure 283 or 284 in the proc g
sectpippnst e v tegionspeiqna]uriag they Qﬂfbat@fl Og tetbétsynﬁmetsg aByD
entafleANS Pﬁﬁfglt)laﬂ A Qe Ztof LRE Atk %H&jthqu i4Yi 190 o ensdi&iric power
control, and simu neously maF% 276 the driver that
systele capaC|ty of the cassette battery set is declined.

If two or r oups of batter able t r
WOV ol T3, dRe ST TS EbRAHALE (5 aF R AR B Pl of
eledth€ dbdeni200nEay Radd@Rdroviltre O medshishg Usbdigm 13 afrdcbéure
urgent service system 600. The bus-nmunted PLC sends
for pheesstpndaim iagab ¢ednrepioodisplaying mmtmdpwgoessedﬁ%rwpﬁ%ue for

t.he control cent 100 b [
exBaNIES MG e S 2 PRt gt LT EoEh Eb LB e
batth| Set 980t QHteduRefor k@SEHQ tNehisediR tafdryfser andrgentedure for
Servi ce. ile the electric driven bus, operates, i
cutbugcwamcewdoid@ﬁ@wmmts%&n - Whe pbayeapegoped @Péﬁfb%e%%lsplay
hmpﬁ%ﬁdre}{la nlalotnzhcla B?élg%algs%}%%ﬁﬁéa e %%1%}’ hﬁ%e?egﬁ*relrufeeﬁ%psregsms set
on ﬂ@ﬁﬁ@lbﬁﬁ/s,mgfl akf%etndal&ﬁ@tt dxés dfathé Btﬁsyansléiy daga dosgskiay andl
capacity displayer on the 27 PCT/CN2 004/Q0 137
dlgEﬁ]éqqag)‘g CPRY$8IORL Tl@ﬂqﬁ(ﬁgﬁé@ of BEBVERSHE GRPBR) s étPounted control
|
sysgégggcgtﬁgg tbogt?% gt; (;/&lsget g{&l Lgt?t? %z\e?e@ﬂgghg gﬁ%’ roggﬁﬁg@ get
acasedih@pethabteeedine2(g. I$ ahlgrteds boHbat@ry iumssn tlorassoatia éﬂattgty set are
t he bus- nount ed contro# system

in GT0dHAS (G S Bene o wEEer i hebaetui | BEBERRRRG 1LER eow
of pét‘g?y ﬁﬁtsqguﬁfhﬁe PRE&SBRRAD REbESLRLS3 OF efemn th@pﬁicldmé)ﬂ’) will
di splay the capacity of the cassette battery
be spetl aiad tdhaltfthd tiled grmiupaif hgltﬁtl hentulsy d:tayv epmbinagiet girthe fopt end
_ e.statio e
or GBpsiar EnirEhan FrifR R batbrae sl PG bhe sihsiyy sgme
casSCRMEdf QF iRkl RS 1AL bkt bioups Bﬁ‘bzbtéSy affeuné echble to w011
control 'systemw || start a stop procedure 284 to stop
thet mefebwsll bm@n@ayﬁﬁd@ petkethe hb?a@t thy sisie of e 1ead ad vait for

ms? Hgtlcg} %%mi € &u%gntr 28 dce sl){gt%m ({ F@ﬁuswlnb mtpc‘f2 PE@rsléﬁcqjs o

colhihef 6P p@tddoeincnfdaign®p$ (il’(fomﬁatﬁﬁ& Elﬁzctohhe o‘eateh up@by its

information are sent to the control cen
Wltﬂifgiedtgl@elw$Q:Teal§913‘ttfénﬁi1@0belb‘3‘}g%%ﬁ?ﬁ)/l*ﬁec%{ttfi@rgoﬁ é&Bt?OH‘tﬁ

I ul se, and the bus waits for the
1a§5?vﬁé%g§€{P%é%ﬂ%ﬁg§§¥gle 601. The electric public

t rangé theseyahensriah s epfm&s entbusavantddoronapksystem will scan all

illustrated in detai
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



acconpanying with the drawi ngs, including the
structures, the function and protocol conmunication of
all parts. Any technical changes or nodifications on
PCTACHNR0E0&GE ri ¢ public transi tEngysstlemsiatd/ or its
conponents based on the specification of the present
PanglREHY fhsrvhashaléer ipyjoepsnpHéte dAthekiol theedo fi ome tehmipain thanassette

battP® W 3¢ 0 14.0E (BSOPS, . present invention. .
i _ ?dsu stri lgl 5\2% 6?2?10%@1'1 ?JI]? %ﬂ%tgcepa?ig% %reftn SRV ]ﬁg i?% D RS
conaplly. the bpsHlouatetircansoltsysiysitveilieut Me@B/cEogbeGES drup to the
rating on |line continuously and enhance

_driven bus ope _ [
restiof e pers Bedoah setp) PRHCYC s9resperding teldisdeer to 2. 4) and then
di if e I N : we . claim.
TR Db BRI T AT T e
to chargestecen for repainvEthdudtagepus fipe drovips Arealoo@s 8ah hehbaidier y
set ﬁan% a bus- n@gn{ﬁed cont r.ol sgst em a charge station
prated "PREZPIEdct & FeP Bty Fsbustratgicdgortglsesiea will
starbdtb© pioceBhs 284 Aot dading d?sﬂgagqg%]%%iﬂgoﬁﬂp @%sgﬂ%trezéa)t/tery

wher el n when the bus needs chan e cassette
set agezero. I hen theRuk mal! Andaiind omdiersgle afpixarat usd nod diadsd thein.
pbattery set fromthe bus and |oads a charged
FurBESRE I8 R S AR e SRR S
centantDt dnel Urgadsfgicandsteilcoadl REmaRRALALMSrRER] BAUE PREF
. with their control systens respectively; the |oading
WITEESY PHIRE- G ithigP wsort dPT by sersiee of scisuehiduhtled cont r ol
t nehar |.system.are able tq. "

e S SN B ENRBUEH s Poled i detai
accanrjaogiai vgthcihatiratingy stcbmifetesiesu@ds shgnaktigentd frbRb]

t he. bus- l.i ted control systemof the bus that wll
compmURiEAROR 6 4 NeartsnA Ry écBpiatlBANECE R moR Ggling e clectiic public
tran ' , rmened position.

R bR TP B8 B R LA P B PL yion
madedy tls perstneshilted én besarawill heesitlah thid@ops etigt @Fdstnetvention.

position, the |oading and unl oading apparatus operates

exchangi ng cassette battery sets, whereby the bus
Ind@PaaBRicPiliky ne  continuously. 2. The electric public
transit systemof claim1, wherein the bus-nounted

Ebapiesant yisniéon inae kpplego atblicamsbit oyseenRC qpsngeRoRhlrBen

¢, cantraller, after the |oading. and unloading .
bus ?%gdéﬁ‘atof}?‘”8&%‘1‘%%%‘&@&?5 ﬁﬁt‘r@ﬁ%ﬂ“%ﬁ%g‘f‘t‘b@ Npigp Peplyelcdiigbuses.

t he bus-nounted control systemcontrols to | ock the

cassette battery set and conplete whole electrical

connection wthin the bus:

volt



the bus has a special chassis equipped with a hanger
frame for holding the cassette battery set, the hanger
frame is equipped with rollers, electrical connection
pcT/oRANBNI3ENd at | east two auttegahb iTendl@ioki ng nmeans; in
which, the rollers are capable of engaging with the
Whetseehim ibattery set, and the electrical connection
ns i s.for, i Ienentin electrical connection with
?ﬁgUEﬁging@ﬂ6§P¥E?§y%%P (?Hﬁwpﬁcklng nmeans i ncl udes a
Nt Qéotri@dfi @SS s egﬁlpgécﬁﬁwth AndssattS bateYy scddndh &8s ntvRars control
driven by the reduction gear; 29 PCT/CN2004/001373
systBhgl i sh Transl ati on after the cassette battery set is
Iae?] %heaq %e s%tionihacf ac%la ) E gﬂfl%gtret(& [ n@HﬁE gg g Jl ralﬁ 'él%gﬁ:d g@rr%tllg IBQ?%%; Sets;
andcontrol |l ed by the bus- nnunted control systemto |ock

the cassette battery set within the hanger frane so as
t%loéﬁlé}ﬂraé slé@a@lmwppaaatﬂm@eﬁwm ng of the bus. 3. The
el 8t ik %upg&ld's ChideR MR 5as§e¥1%tb§fﬁ18 éetc bRl Bﬁcﬂ-mo Wher Bl (%1
bus- nount ed cont r systemincludes at |east one PL
appm'amg naladdihe chﬂgﬂtecbatteomc-rt dilohethg banehd loaddaishahges! cassettahwtery
ﬁ%grqss type structure. the truss type structure is
Seth% U%i th a whol e skel eton, and a whol e integral body
' ﬁl c%lg?glatlén hangenoddimedi $iRasital ;p?élﬁﬁjls QR @uEtRs siith Réir
the franme for containing the casse battery set, a
contralmyetemf respectively:be equi pped with rollers, | ocking
T P R S S R gl SR
a%'e%@ﬁﬂ[d)l%yﬁﬁm Ar€alllE anmidrc Gy SuLiaRES anyone of clainms | to
, Wherein the bus is further equi pped with an
awk@tbbawelst wrlpadipapngt unlpading sanirobyyyiest weeivaeasignal sent from
the \l’?r%%c ml(’)lm%%% co%%%g\eénq of {eob%g ﬁga(rf 'V\hl?] g&%{lﬁlgg(} %Q%%l sIHti%ﬁythe
loacﬁﬂgslﬁlﬁpﬂhﬁbmﬁﬁg @p]ﬂfauﬁshﬁoﬁapaﬁlpt @leter@ingt! ipbsizenl C(ﬁlm‘spondmg to the
storing energy produced during electric braking for the
busgstefshargpatatk prd wPYs:mot or; the bus-nounted control
SYRLEMLASE B0 Bo ﬁ’g&td@én nhed BELE8H, 1RABRANGEnd BRORHSS T S
ero not. if speed I's acce erating from zero,
appmiaeus a)lpxllalds &Ryhamghxgrcasmts bardresets, ovlerabyaherbisopenas¢som lofe
the bus for starting the bus with a reduced starting
confip¥qushyt . 5. The el ectric public transit syst em of
aﬂy’ﬂ{%eel&fm@tn% ﬁstlalnsft Qystern WREKEH 1, whddinbus is further
equl pped w a two- grade braki ng neans; when a driver
StlEﬂlﬁlSﬂlealddrca)llQHO]pEB’d'@lﬂ inclgHed af leaat orgi M. Grprogranghally @%US
ner at.or for chan rti.a kin
congRfgs s kadBalf R HuRE by CBRgs ST ife fhd
batt@ﬁaé'egse thel i On SRRt b Ply ste@f corbi@lsith %&Mll@cﬁbﬁfegjaﬁgl y set and
controller in an electric braki ng system when the
unmﬂﬂveﬁmkiépﬁuaﬂComﬁmbﬁmk@hp@bgbuﬁeeper a pneunatlc
hé:ﬁvélsi%g% %}%ciai &h %glé Sceu%ppm wﬁ gglﬁlg%?ﬁ H}% f01 lboqdlﬁ)lg?]%r@lgée?te
battery set, the hanger frame is equipped with 1011818 electucal connectlon means, and at

least two automatic locking means; in which, the rollers 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;



container. 6. The electric public transit system of

claim4, wherein the bus is further equipped with a

t wo- grade braki ng means; when a driver steps on a brake
pcTedab/odiizght |y, a mai n not or Bifglitheanklegoni s changed to a

generator for changing inertia kinetic energy of the

bler thatoseleticcal isonearigy intaiedtange fr @hfa@g%é spepia) chassis and

posgrdggg f of%Lﬁ{%.@%‘“&f}]g?gaé‘g%’aaﬁ%?}’ %(ﬂll & Bnr 1eS Llé mounteﬂ‘:l (i‘l ntrol
sysRirdigofetiakasie@pBitier Asdp MeUTBtht Gakifed kl@m‘é)é& tem ésustsacirad
30 PCT/ CN2004/ 001373 English Translation to stop the
duriggungipg optebvat i ¢ brake system includes a motor, an
ai [ el ectric publlc
t Paﬁgl %@g Lll%l(,gt 151‘[%8&&{?} ?@l m T wlﬁ]glg 6. wherein the
C ﬂ&S}ﬁtstlﬁOLbﬁécl c&fn}d os%tdlxﬂmlclmd%ataedﬁt)nm&i rigC bﬁfglmnhlﬂh I’ffbg’ilg
attery units. sockets _placed on the ou5|n
CO%‘IOUFlaP”C% (e gps hag & Bppe eﬁf‘f@%ctaﬁ%%acgae gye W%Sézspwwm%e is
fou'hg& wWRYSHINe sitdiGof, aaaé%tvm@meta@{%oaﬂs foifidides groups
attery units may be “spaced by partitions,
eachlanm duaprecs pbatlmmdwmha&mmfanr fisms far htmahg tlye onaﬁsette
tery units, the batter u it an roups of
bariiy 1 Aol et ouPE pUEBIeETeiPs aef g g s tgp e
111e£1ﬁea1§;pj‘él§ﬁ'h§aan§ ﬂﬁ eh%%‘f;lﬁg']@n@t het|bRligRSREITISadpRd Apladarset 1S
further equip p05|t|on|ng neans, and | ocki ng
meahlss ele@rlc polslnq ronitsystem ! paxsikie 9d clahas hbusl\’r‘lg?l@ﬂ t he
ngls bru(gsgﬁu‘%lel ecH t %gbﬁlgg’él\iﬁag%stag n%%?gzl anol/g?l: 2?6
Wﬁt‘eﬂ;ﬁﬁdlaa)bél‘dﬂ n@s@ﬁ@hﬂﬁﬂe@ﬁ cgAvitdr cﬁﬁialﬁtfmtbﬁ%ns aglketisiary Botor,
The electric public transit system of anyone of cl ajins
high pgwepratipigbiraing andelisshar gﬂ@e?ﬁ@‘@@ef“ﬁ%c @é&%@&lﬂ@@t%aﬁ plglizpd for

stoﬁb%m;@?@ga}%p&ceggg%%gtegcg@ﬂ% ?ge éseg;yﬁsrgmﬁq% %mol

puld hie-rhsansd tonsips tyemnolieteindhen \8;1€thbhear carmant sljbee(bthﬂsthe bus is zero
changes its cassette pattery set when the cassette

or ¢ BleypPeet is PECRT SEHBI HESRY S ET 700851 WirkeHaryer main
mogoq%mw bh forl4? {:@tlﬁlr Bl %vﬂlupxleﬁﬁ:ceh sERSid et em of claim

erein e charge station urther I ncl udes a
cﬁarmeee@nc@hhh@ﬁmsﬂs&ﬁmhaﬂgnmgw@ﬁQMhnmﬁt@hawgnﬂg

Ves or contal cassette tter Sets and a
S Bhsgs el e PR B GtaE PR R by g

elv@h%ﬁ hiGRkr ﬁé}WEﬂaQ@pé’cﬁh li %Mﬁﬁ a hideh SRR GeNR KQMPEHafi ePro a
hi gh-tensi on charger or tensi on charges, and a

gerlepater 1penlmngmgohg1tlg &mege ehmy peths iboninthelegfeiral;eneigy. which is
char. contr.

oG OB Rh L a e BRI i pasig e
Valieage: daled s@bs POVRILr el }ﬁdﬁleeel&ﬁCﬂmeumatlc 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

L%



period scanned by the power grid auto-trace apparatus
at all period of tine. controls the <charger(s) to
charge cassette battery sets during electrica
PCT/BiONsUPE i on val | eys of powekngligrirahsiaie t o keep fl oat
charging to cassette battery sets for the rest tine.
to Stomthe he the preumiage pulbk isystem arvdides 8 yettenfupfir phapmsd 2 223,
conts e9 wherein the charge station further includes a
é%érger or chargers, a charging shelf or charging
gheha/gsctfio pusltaisnisigert @$ a&fone oballatrey - Jset\s eré@fd a
power ?rld auto-trace apparatus for . search |ng
él}eéélﬁfre te Aty aeiuRgtd s Rpapne yar: cogipinper prtiepo pifp sockets praged
on A O oy AR IP A% sin e housing
MﬁMM&EEnﬁmmnyshan@e&mqmohnwﬁbQMSyonn$Whmgar@lmmmamdby
charge contro stemis a
partitiii PP IEETUP ?‘]H’é“% D OG & ARBT S|a33¢,ﬁ“gm§&ﬁ$ﬁml§éws BB
umts\ﬁ‘ﬂhtgﬁgﬁ)s dabaR) uRRWRE cQbirall PEoRRGEd b?%l‘eg@o %@Bﬁﬁ@ sBkets;
power grid auto-trace apparatus a peri od of
theri@usmg of tlel @sseke bat(gehmsgw ngl)het auared gfetlmaggexntlg means, and
attery sets.durin ctric consu on vall eys of
lock B st g R e bERownal B Tt RstiSten
positRAiEhYarseha I[dRind M€k 8bpttpiiRole tdnnethnel ectric public
tranS|t system of clai m 10, wherein the charging shelf
Belfab}etq@ems@mnpp@dd abave @elyag:mf qagltlﬁeaﬁ@e secletpaci ty
g.eflpe éj}gcjuc pklb 1c uearnas t snsgenring)aéln (O analeums fssﬁt%eé%lgt t etr %e
U%ﬂﬁ@ fcBinbee 1@8%&[%%@/ LoNheOtheraanse PRt isdischarged at
nperature within the chargi ng shelf based on
fmoub?%@é@89?h9ﬂﬁﬁcbﬁﬁﬁéﬁ%1category and nodel ; the charging
§hﬁ elgé{ﬁ% g%hd t]ilﬂsﬂq s?elﬁ oﬁ)chTlﬁllS' &Y f, 1ayers of
cavit r contal n cassette %attery sets being
diangedandebh &s cimaetg hﬂ?gteghﬁlt fvhestifeuntshee baguy ppeddiatitatped at
el ectrical nnection neans for electrically
au“%%%ﬁé%@ﬁﬁﬁﬂﬁﬁSﬁﬁ%assette battery sets, guiding whee

Imaﬂ%fi g E%H&ttd@@%l&ql& leanl'\QHm%]t h the | oading

and un g apparatus. 13. The electric public
tlreaﬂnsrgje seyioh duntlofr iicdl@lemnatOarger @lchhrges2a chdrginegishelf tiecharging
ge station further co ses a Iurallt
SheGR T GPRG S HEFRBS ISR FRuR § DGR ialring Gigratus for

seaw‘l’ﬁmgclﬁ'éjdun&ll APRALRLHE valisch may i npl enent
oadi ng/ unl oadi ng and charging cassette battery sets

ﬂtﬁ:rchalggl smoamltsy adfghoigaesen shargdrtoahaduishgion daprgeFhand a low-
iC. tQ$n5|t systemof claim2 or claim 12,

ensigh R e e Bl

82 Sconnecti on nmeans is a crocodil e

MR e ROLASIsyRRANS a prdlireimabeldeso@roleamshaf t cl anp
nmeans, for snnothly novi ng a cassette battery set into

de mgglamﬁm@ eclagictopntrelbar, based e melige dagsdrprehad &rpadet
peuod nsaal}ned %@3 leb%&?q t auﬁ iy gceetatagalbﬁls aﬁg Bgl?odﬁj)fsi n“?é) Sé 1';11]1(9991%

chard®@@N® aglcaas@ttt @aﬂteﬂ‘p |s@l§fﬁthting eébedtdlicemungnion e@tl«t}@l’hf 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;

31



15. The electric public transit system of claim 14,
wherein the crocodile clanp contact neans includes a
stator or stators, an actor or actors and a support

rc/csb@fitoros support shafts nadengofh tonduat i ve net al
material. a canshaft made of insulating material, and
aaedmaxgersg:onqmme a haght-tlensioih ehargss se high-thetiereehyargst aridg low-

) nsFrted |nt t he iaV|ty for cassette battery set in

e““Pﬂélm%ﬂéngﬁﬁ HEE A Y posi ti oned, the bus- nount ed
GRUHaRle SHEbERNLERNGS ploghigMablel Gzi€ 0Miticdler; t he canshaft
driven by the driving notor to make the stator(sﬁ)and
ﬁltﬁelﬂla@taom(“é?je J@gwtq@étl@kxﬁ@ﬁﬁ%@@@@@/@@da@sﬁfﬂmﬁgglﬂ% reach

ansl [ {
peuodl scannea ?ﬂ% p&\%{g ?Q{ au?o ﬁ!ﬂ%%p%ﬁ@%%? H%g@:oeftt%ng@tcbﬁftl oé:? §/ he
har@&e(s) ﬂﬁﬂﬂ&ec‘d'aéaﬁ:ge baﬂld’i? shsl gunimucit@dcad entsualptioy sthbepsoE pdwer

|nstruct|on to rel ax the crocod|IF cl anp contact neans,

grid arehtotksen opechgrsing (opssely griEerppdhior dhe leﬁtﬁﬁv%nem ing no
N8StRd @i Phtgid tpcm@ft] dy oYt O@Elaffi‘n hb IrdrEASI on cont act
section and ensuri smoot hl'y inserting into or
pled d¢harggnositelf ik éLlIdES S(qallp}&db@'ﬂlt eramgety. md_e@s aTh@a@tyecdjsplaxf:l for

publi c tragsit system of claim15, where 8
shov B ERRF Ot ST TR e haaha S lHed e Ghd eapes greans:
%%?)El 2B RE hicatiransh @01411@%1651%’1%&}0%1 GQMBSdratsROLIAA thd he
ensi on contact section is ter connected, for
MMgn@vhﬂfh@eQOhpgﬂﬁ@ensm@haﬁmmmgﬁgﬂmWadnﬁﬂﬁlnntor of the

us .an ten nc ectio
iR e T P SO B ¢ BRET R sblse MncEinias
cassﬁjteaﬁﬁtEl‘ eBPRlin g%dN@edhdigink QUeIF RITEH cAOMBE] wlithtel&mcal
bus. The electric public transit system of anyone
conngf:tlcm laﬁarg for elgetriqadly1omnneghiae ayifh qapette @glléqlﬁgetér@udmg wheel
con | e PLC
means an Jacl)np[g]b?ans ?cf ggmﬁxg ?t!{]rt%{ﬁ)lelérﬁgf gh?é’lig% ht%?gé %gmtﬁ)l}_ie
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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



bus, and/or take a used or broken cassette battery set
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23. The electric b
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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 electric 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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wherein the electric public transit system further

i ncludes a dispatch and rescue service system the
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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;



the | oadi ng and unl oadi ng control system the
bus-nmounted control system and the charge contro
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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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system and charging the cassette battery set with
float current; charging the cassette battery set with
float current when the cassette battery set is
rercll€hesmsned havi ng been ful | Bngihdragediopy t he charge
control system whereby the cassette battery set is
appabeisigeohangetiangd eastiowatibryfsesaherehy FBNEMENTNg fqpgnuous

except being used in the bus; and reading chargin
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SBafigen &Acd fcﬁ’lopet%ﬁﬁé @ReledBic public transit system of claim 25, wherein

when the bus-mounted control system detects that a battery unit or a group of battery
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 1s 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. A method for charging a cassette battery set used in the electric transit system of
claim 1, including the following 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 cassefte battery set
is fully charged,

if no, starting a float charge program in the charger controlled by the charge control
system, and charging the cassette 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.



