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Radi o frequency-based automatic drive switching of
hybrid vehicle TECHNI CAL FI ELD [001] This invention

wo edoaweded o hybrid vehicles having dual node oPCTIRGUOZP00331
e.g. an em ssion-less battery-powered notor and
pet rol eum conbusti on engi ne,q whereby drive node
swi tching needs to be performed when entering an area
where a particular drive node is preferred or

requi red. WH&dWﬁéﬁuénc Based hatbnsaties to be
performed hi t&ewﬁ%osm otfyl'igﬁfidj{lb}‘\%l r operator

of the vehicl our prese I nv Ion di'scl oses a

nmet hod and apparatus for perform ng such swtching

automatical |l y. BACKGROUND ART [002] One of the

advant ages of a hybrid vehicle is the ability to

choose a drive node or propulsion fromtwo or nore
TECHNEYAL fliclld. For exanpl e, for a hybrid vehicle

havi ng an em ssion-1ess battery-powered notor as a

first node of drive and petrol eum conbusti on engi ne as

a second node of drive, the first node may be chosen

[oor\ﬂen Tmemv/sm.cg& ﬁaﬂét%s% 'h‘{lSﬂd wahr&ue%rhmcd eﬁa%éﬁéeedﬁoes, e.g.

doors 1n a ding sdch as a war ehouse anger,

an %fngés’sugrﬁfe@gx%lg%&gaegt?ér%ﬁgﬁ\%ﬂro np(—ﬁF cfeunlféhgérﬁbﬁmu%hgine,
wHESS5F EvE Toads ShuaBR0. ik BLbs heshaer oy ehtering 4 area
where a particular drive mode is preferred or required. While the drive mode

switching has to be performed hitherto manually by the driver or operator of the

~ vehicle, our present invention discloses a method and apparatus for performing
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20

25

such switching automaticalily.

- BACKGROUND ART

[002] One of the ad\)antages of a hybrid vehicle is the ability to choose a
drive mode or propulsion from two or more energy source. For example, for a
hybrid vehicle having an emission-less batte.ry-powered motof as 'é first mode- -
of drive and petroleum combustion engine as a Second' mode of drive, the first
mode may be chosen when the vehicle is driven into an enclo'sed: space or
indooré in a building such as a warehouse, a hanger, cargo términal, cold-
storage rooms, efc. whefe exhaust emission, oxygen depletioh, - internal

combustion process and high heat generation is not desirable due to the
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[003] Such vehicles are usually deployed to operate
bot h i ndoors and outdoors, and in the latter

W@ RG0gasi1en, the internal conmbustion engi ne driREI/AGLO7/000331
may be switched on and the battery-powered drive may
be switched off. As battery, power conventionally does
not |ast |ong, recharging oftenis required
particularly when it is used to run relatively heavy

enéz@ér:%i.- %%s?ﬁggr»iganﬁﬁﬁ@bahggrtﬁgns‘e}ﬁ: gFei -insadri ven

outdoors in the conbustion engi ne drive node, sone of
this second node of drive may al so be spared to
recharge the batteries for the next trip into the
[008hc! vghicles [are4psuallyi [deplsyedt & copesatey botfobindeersnand
a baggage handling cargo term nal of an airport where
outtberst andiimihe aticr ditogtiorgthé interral combiustiomedgiaedirive mode
requires zero em ssion control over machinery

mapRRy ahitdiediionhaind the Baubkﬁ%@%réwaﬁb@ P e Bkl $WEHHRSICHT. As
tow ng tractors are used.” Upon entering the term nal

batfsé\‘x}'/ L‘?ﬁf ?cfm\/%nﬁéﬁ% g?és hBE 1dst %ﬁg,:]lae%@%rgiiﬁﬁid?@ﬂdiﬁé%quired

the co I on engl ne on t

r ’ tice boards placed at or a S
parieiefly YRR Els dSbel Bl el Vel hERE R acfingRhafiups a venicle
rem nder net hod distractsthedgriver from o
for som&AMeatn Fy ZBM-RNSSIAN @rery drenes afismeavepicls i driven

and unload halt points. [005] Oten, the sw tchover
outdegrsye theregerbusiioarknging dsive snodeysame of thistasicontirmode of

with the petrol eum conbusti on engine on, resulting in -
driveximaysalsé theespared to recharge the batteries for the next trip into the

enclosed area.’

[004] To illustrate a daily problem in a baggage handling cargo terminal of an
airport where the teﬁninal building may be air conditioned and requires zero
emission control over machinery operating within the building, hybrid electric-
diesel towing tractors are used. Upoh entering the terminal building,-thé driver
of the tractor aré reminded to switch off the combustion engine and switch on
the ba:ttery power by notice boards placed at or as gantries over the buildihg
entrance. - This manual reminder hethod distracts the driver from concentrating

on his driving and stopping at pickup and unload halt points.

[005] Often, the switchover may be forgotten and a tractor may enter a
building with the petroleum combustioh engine on, resulting in exhaust fumes

indoors which may be slow fo be dissipated by the building ventilation. On the
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i ndoors which may be slow to be dissipated by the

bui I ding ventilation. On theother hand, forgetting to
waeMowoksied f the battery power and switch on t hBCT/SG2007/000331

conbustion engine will result in the battery pack

bei ng drai ned and not recharjged adequately for the

next trip indoors. Such sinple slips of nenory by the

drivers may thus hanper daily operation of the .
otheir dRods dorgettingg daagvitahaofp the | bagteay payernt and switcheon th

termnal. It would thus be ideal if a nmechanismis .
copibustidadet@neewllioraalh én siet attey @hckr baing messedfand not

the hybrid vehicles as they enter or |eaves the

re&rﬁéraba_%ﬂdeauawﬁh%@ﬁeﬁ&n? é.@cgcgcrgﬁgugﬂ 'rﬁBl@élE%ncﬁ%érhéFy by

t_e drivers may co_ncen_tr_a . rrving
R SRV i, R, dah SRl SO ekt GRR Y 8 iBagage

bei ng. i nterrupted _or in downtj e ile awajiting for ,
3 GpALINGENd NG Hidhe tEEnal & Rould thuf G5 T0daldfa gigchanism
. U S. Patent No. 5,072,703 which teaches o _
is pegifidechta perfpes dhe avitching ef dgveimpedrs of thenhigridivghicles as

stopping a second internal conbustion engine for |
they entargralehees yhey édrintihal or aiarclvausdi 8$ @npregdesigBated area so

Patent No. 6,952,156 whi ch di scl oses a radi o-frequency
thatr thes@ovte 'mapgtcentémfateodn RS fd?ivirigﬂﬂn@g;ﬁaﬁ.?‘)st and@ unloading

vehicle's ignition, or U S Patent No. 7,151, 464 which
itir%;?/'éry WSSt A Eﬁ'ofsgfha‘i Ul QPhééuﬁQB%He %'g%?étfdncom C\{er?icles

adi o frequency; but no ave been encountere

: t bcal S\ ween 2 drive
oot inféTReich bR S MBBEMIGR e fll I Bt cen: art
that we could find is U S. Patent No. 6,823,954 which
provi des for over-torque to snooth over the | oss of

-[006] . There are. in _the pridr art such as U.S. Patent No. 5,072,703 which
teaches temperatﬁre-based control of starting, running and stopping a second

" internal combustion engine for running a heavy vehicle's air conditioning, U.S.

Patent No. 6,952,156 which discloses a radid-frequency transpondér detection
for controlling access to a vehicle’s ignition, or U.S. Patent No. 7.1 51,464 wh‘vicAh
describes a device for controlling an electric motor by radio Afreciuency; but none
have been encoﬁntéred in our sea‘rch that automatically switéhés between 2
drive modes of a hybrid vehicle. In fact, the closest art that we could find is U.S.
Patent No. 6,823,954 which provides for over-tdrque to smooth over the Idss of
drive or clutch engagement shock during manual switchover from electric motor

drive to internal combustion drive. T'herefore, it should be noted that this last

- art is cited herein not as an admission of relevant prior art but as an enabling or

complementary technology to our invention.
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drive or clutch engagenment shock during nmanual
switchover fromelectric notor drive to internal
waeawbistibon drive. Therefore, it should be notRUI/8GZN7/000331
this last art is cited herein not as an adm ssion of
rel evant prior art but as an enabling or conplenmentary
technol ogy to our inventi on* STATEMENT OF DI SCLOSURE
[007] It is thus ideal if a method or device could be
i! [ G omati ¢ switching between the
: S HOOES yortd vehicle as it is being driven
by an operator as it approaches or enters an area
whi ch requires a particular node of drive to be
enpl oyed i nstead of the other, and automatically
[007¢velttis thussidedl dt agnethodeondevioe geulidcbe providedvienepable
exit ‘or |leave the area. In such an ideal arrangenent,
autoheatidr switching betweeratheedive modes if raahgbrizhvéhisledas isbeing
and his route. [008] In a general enbodi nent, our
drively Byt 49 bpirat dRsitf fpréadmishef ehfdrs aatt @4 ivath Yequires a
swi tching drive nodes of a hybrid vehicle, including a
A ] .C- phe S .
pafBtQeIngleof &R REBE ShNSIUFRLRCR of R Tihdi: ohd dhtomatoally

vehicle 1$

roudfisdo i pbiea o B8 Lfckie el b hd B el Plia. 1o
conpri sing depl oying el ectromgneti c means to define .
sugh ahdeal atrapeemany. g dsiver Wil ba.abin ip 5eakANtaly o his driving

on-board said vehicle neans to detect said .
anéhisciotésragnet i ¢ means, upon which the drive node of
said vehicle is switched fromone drive node to the

[008] In a general embodiment, our invention provides for a method for
automatically . switching drive modes of a hybrid vehicle,} including a hybrid
electric-petroleum vehicle, relative to a pre-designated area wherein said
vehicle is desired to be driven in a first drive mode within said area and in a

second drive mode outside said area, said method comprising deploying

| electromagnetic means to define at least a gateway to said area; and providing

on-board said vehicle means to detect said electromagnetic means, upon

which the drive mode of said vehicle is switched from one drive mode to the

- other. Preferably, the electromagnetic means is deployed to define each of the

gateways, including entrance to and/or exits from said area. Preferably still,

the electromagnetic means define a perimeter around said area.

[009] In a first aspéct of our method, the electronic means is provided as a

| transponder wherein a plurality of the transponders may be deployed to define
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other. Preferably, the electromagnetic neans is

depl oyed to define each of the gateways, including
wWe@paopasdes t o and/ or exits fromsaid area. PrefRBCHBEGI007/000331

still, the el ectromagnetic nmeans define a perineter

around said area. [009] In afirst aspect of our

nmet hod, the electronic neans is provided as a

transponder wherein a plurality of the transponders
edBiYoftRidl 0aleNBE, IneIiihg BABAACeS fexigiafd B

i ncluding entrances, exits and perineter. [010] As a

second aspect, the neans to detect the el ectromagnetic

means on board said hybrid vehicle may include a’

O EC A% Restvel HassahagriEoate (A LeREL PR vatei gl mgans

‘sel ect the drive npde accordingly. [01 1] In one

 onuhgatl ARk hyinchyehisia Ayy, inclusleaatttrnsceives wapaklengf gptecting

drive nodes of a hybrid vehicle nay be provided with
praximitynftsaid etedironfagngtio mgansRend actaating drive swhiicbing to select

field of transm ssion covering at |least a gateway to
the aride aicde atcbrding¥y.di ng on-board said vehicle at | east

a receiver capable of receiving the transmtted RF,

upon which the drive node of said vehicle is switched

fromone drive node to the other. The first drive node

< desi . hl 1 hin ' 3 .
(04,71, 35 drtb Lo RiEnd bF 66, MbfRL" e e d SURRH Bt arve

[
rea i-s non- bat tery- power e

- miiges, & o DA GRR i e BVt B TSt saeBTa Bney (RF)

~[012] In anot her enbodinment, a plurali t%/ of RF )
transgiiden whisndieldpf anpmigsiep cevering at least a gateway to said area

and providing on-board said vehicle at least a receiver capable of receiving the
transmitted RF, upon which the drive mode of said véhi_cle is switched from
one drive mode to the other. The first drive mode is desirably to be driven
within séid pre-designated area i.s non-emissive, including battery-powered
drive while the second drive mode is a combustion poWered drive to be driven

outside said pre-designated area.

[012] In another embodiment, a plurality of RF fransmitters may be placed in

and about said pre-designated area providing an RF field covering the area.

.Alternatively, a plurality of RF transmitters may be placed around said pre-

designated area defining a perimeter thereof. A single frequency or frequency

-range may be_v employed to signal to the receiver to switch on and off

alternately upon each occurrence of detection. Preferably, 2 frequencies or

frequency ranges are employed to signal to the receiver to switch on and to
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and about said pre-designated area providing an RF

field covering the area. Alternatively, a plurality of
W@RRoOETIsHi tters may be placed around said PCT/SG2007/000331

predesi gnated area defining a perineter thereof. A

singl e frequency or frequerbcy range nmay be enpl oyed to

signal to the receiver to swtch on and off

alternately upon each occurrence of detection.

; r i re ki Ok I aRex i
sw@nhglf)gﬁe?p)éctn?elg.na{iH@ﬂ\‘é‘tﬁély, thd SRR t6 BHePste éeﬁrgt drive

to si to the'receiver to switch on an

tOsSW. t ¢ ff, re ctiyel | yel : ‘

mobEH bigMes 45 8RGAs B rEpelebRbEts ERAT SNEining absgnce
as _long as the receiver detects the RE, and in the

of %Qe‘ﬁﬁgem €ﬁteﬂFal§§PﬁBgﬁl§f’@é‘P ,'Sas"g'gipﬁﬁd)r!jri ve node -
is swtched on. [013] In a preferred enbodi nent, the
switching is preset to operate with atinme lag to
achieve a switching a buffer distance of about 5 m

[013va)infa prefeedperabddisnantathed saitehingFs gireseatbtoy operate with a
the RF emtted is at small or |ow frequency. Qur

tim&Bad @8l JeRILvEea @Waeﬁkhg% boffer Hisknct yehbsktes hpawaserorm the.

bet ween open area and cl osed area includi ng baggage

taw:vehigl mo by ; ;
PrevEHATIES Freal | ieforeBly SUb, R O [ kal o tow
| i ke, et hod Is [ D t .
froqhebEy, n Quro Tt e BriSor & 367, R Pt 682 in
betiRhSAReT ed e HEPHB TP NGB P PISRYS, ToH g mobile
hybrid vehicle drives in warehouse, cargo term nal and
conveKer, cAROB AR SUPRIYSTEITFeRCETkRAN Aargs DrRavlingsyehicles and

the like. Our method may also be incorporated in a system wherein the

electromagnetic means, transponder, transmitter or receiver, or combination

‘thereof may be implemented in a method for automatically switching hybrid

vehicle drives in warehouse, cargo terminal and like environment.

LIST OF ACCOMPANYING DRAWINGS

[014] For a better understanding of our invention, we would now refer to the
following drawing(s) which accompanies this specification. The drawings will
be further described in detail in the following as non-limiting and exemplary

illustration of specific or preferred embodiments of our invention, in which:
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[014] For a better understanding of our invention, we
woul d now refer to the foll ow ng drawi ng(s) which
WQWomEHmt es this specification. The draw ngs RT/BGE7/000331
further described in detail in the follow ng as
non-limting and exenplary i#lustration of specific or
preferred enbodi nents of our invention, in which:[015]
FIGURE 1 illustrates schematically an area, such as

[01§) MAIGURE tailleseaee buhérdaﬂ@nwaahchré@msumesw terminal or
speC|f|c node of drive of a hybrid vehicle being

Keuss bﬁﬂdlﬂgf WARS RyuRed %fbghﬁlgmfoﬁ%'d?%r% 6fgéj rTgorid v?hicle

reqg uency transm ssi ons acc to one enbo

Lnve ti g h mat i
beﬁ*%g?\s% B b5 o BT PR Lipppissions
a contr ol stem accordi ng to anot her enbodi nent
acgpr o9 19 AU &M ,mFOﬁ‘?ﬁaOW'm'Qf' sdepicts a schematic
di agram of RF control circuit on board a hybrid
vehi cl e accordi ng to anot her enbodi nent of our
~invention; and [018] FIGURE 4 illustrates an al gorithm ‘
[006] t IRGRRD 2Zashowsva ischematibelisgram e trive drvsatissign for a
‘nmodes of drive according to our invention. DEFAILED
hyBHSCRIHEIE Wit catitkdl FEystrvRdebMhg o [hb¥ed @mbbaﬁw’ent of our
general terns of our i'nvention concerns a nethod
; tically switching drive nodes of a hybrid
m\\%ﬁflagﬁe whi ch may be defined as including a hybrid
el ectric-petroleumvehicle. Generally, the swi tching
is.actuated relative to a pre-designated area wherein

[OH] ! %lgﬁlﬂé g kge%lcftg Ea stcrt%gmva lrcl,ldlégram of RF control circuit on board a

hybrid vehicle according to another embodiment of our invention; and

[018] FIGURE 4 illustrates an algorithm-of the automatic switching between

~ the two operating modes of drive according to our invention.

DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS

[019] In broad, general ténns of our invention concems a method for
automatically switching drive modes of a hybrid vehicle which may be defined
as including a hybrid' electric-petroleum vehicle. Generally, the switching is
actuated relative to a pre-designate.d area wherein .it is desirable fc}rthe vehicle
to bé driven in a first drive mode within the area and in a second drive mode |

outside said area. Specifically, the first mode is a non-emissive or emission-
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to be driven in a first drive node within the area and
in a second drive node outside said area.

w@Epweidiieal |y, the first node is a non-eni ssi VRCHBG2007/000331
em ssi onfree non oxygen depl eting, non high heat
generating drive such as bagjterypowered notor
operation while the second™rive node is an interna
combustion engi ne. Qur nethod includes, in principle,

oA R BB e @ﬁv@%ukﬁaa%l sty

provi di n on- bgard brid hi
POV&%@Qcth'fgé QPIEHPR ﬂ%t rﬁ;ﬁ?\é‘% I&% e'?e@f'l gernal

of the el ectromagnetic neans, the drlve m)de of the

~ conviaiiione £8QiBGI t chGUT f Mogthede BEiUdesnoife PENEIRER, ordRRIoYINg

[020] It is to be understood in this specification
elettr@hagnétiremeahs tortiefine at Easbagatewsy éntiienpre-dedignited area
conventional internal conbustion engines running on

andlif@fer pREViERI, ABn-BbART ther Rpprf Vemicie| nieisstor gatact the
~ fuel /bio-fuel; electronagnetlc means"” include any

ele&?&f@éné’ﬁc |fn'e hg U] otnr{ﬁe‘%le? WE?\‘QH@téléct headrieti® means, the

ng ra ves or requency or Infra-red

angmpBE Sy &%“H%'reﬁg o f”aﬁa%?"?x% Fiofe Bt

el ectronic device operative with such signal or field,
i ncl udi ng transponder transm' tter, receiver, canera

and the like. "Gateway" wll also be understood as
[02eht rhisde ber urdgrstoodtin (”'(US spesificaipn thater i ng and

exiting) a zero-em ssion control area, which in the
f ol “‘petmoleginadn ar r ombustionedengine include conventional internal

combustion engines running on diesel, petrol or other forms of fossil
fuel.slorganic fuel/bio-fuel; |
“electromagnetic means” incl_ude any signal or field of the
electromagnetic spectrum including radio waves or radio frequericy or Infra-red
or laser or ultrasonic or location based sensors (GPS) or visual identification,
and any active or pas_sive'electronic device operative with such signal or field,
including transponder, transmitter, receiver, camera and the like.
- “Gateway” will also be understood as entrance or exits of (or used for
entering and exiting) a zero-emission control area, which in the following an air-
conditioned warehouse will be used as an éXample of such emission controlled

area.

[021] There are many possible configurations or embodiments to our

invention, particularly, in respect of the deployment of the electromagnetic
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war ehouse wi Il be used as an exanple of such em ssion

controlled area. [021] There are many possible
waeablogfis@t i ons or enbodi nents to our inventi oPCT/SG2007/000331
~ particularly, in respect of the deploynent of the

el ectromagneti cneans. For imstance, the

el ectromagneti c neans nay be deployed only at the

entrances to or exits fromthe area in which zero

m&Mss SFONinBRINceY tHeselettroMmagnénes ArfnsahaybetdaPi®yadonls at the
of the electromagnetic neans nmay be depl oyed so as to

ent@ht8s 18 (ﬂ‘eé{(lf?tﬁ%lh‘l O Udat RewRlchzedO2misdiSn ?)%fhb)'ﬂ%j to be

above, the electronagnetic neans may be an ac

erfiBad.r e Bl o e 24 %weﬁﬁemﬁaﬁ? i beidéPloved so

ass as.,it enters exits the warehouse. As wth
asﬁﬁé’@%%%?%ﬂ@ﬁ@@?@ @'G@He%s ermbodi ed in the popul ar
radi o frequency identification (RFID) tags, no power
supply is required to work the transponder placed at
the gateway. As with RFID or passive transponder, it
[028]y der defingzbabové, the elabtonmagreticcagang may be ant aatve or
with it and generate a signal to be read by a

paBEINBIdeRTce AN B trahspBhdaDIACET at tr@ﬁéﬁé\/\)é?ftoffﬁé Wftehouse

installed at a position on board the vehicl e

w @5 hobrRPobhi¥ ﬁ'l% ds S itléht8R% 1 G/ e wakiduse. As
oy P g § i naftie

anspon er. e Sl gnal receilve romt

w'tblé B fEhaReTe: Sith A HDBAETBHNE ROl B Frgauency
H:;tk{gn I%_ﬁpathchl n of drive nodes

placed at the gateway. As with RFID or passive transponder, it may derive

. g. tch
itags.inp pRwer supply is reqwred togworgkv%hectralmns%onder

power from radio waves coming into contact with it and generate a signal to‘ be
read by a receiver. As such, a suitable RF transceiver may be installed at a
position on board the hybrid vehicle that could easily tranémit RF to and receive
signal from the transponder. The signal received fro.m the transponder could
then be programmed to actuate an electronic circuit on the hybrid vehicle that
could perform the switching of drive modes, e.g. switching off the ignition to the
combustion engine and switching on the battery-powered mqtor to continue.

driving the vehicle.

[023] With the use of such transponders to define or mark the gateways or
perimeter of the warehouse or zero-emission. control area, gateways may be
quickly set Up or changed as a situation warrants. Many of the features of our

invention may be incorporated into hybrid marine vehicles in addition to land-
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conbusti on engi ne and swi tching on the battery-powered

motor to continue driving the vehicle. [023] Wth the
W@ g®wIndsisuch transponders to define or mark theCT/SG2007/000331

gat eways or perineter of the warehouse or

zero-em ssion control area,pngateways may be quickly

o107
set up or changed as a situation warrants. Many of the .
features of our inventi on may be incorporated into

baé\/@gﬁ”é l@?rE'.‘% éaﬁour@ n@@ﬂbﬁ'v@ ettiohdrdNRMRAareas where

oglca rs I open vegetatlon or

w | I u C
extllyshlbirsnaify 9#%%%% SR SR e Rl Brive away
anlmalsto be observed, or react t oLatile
insaglgipranimalsoioces Ol Or FRAF R V&fﬂt&hyld§ew%“evsﬁonder
repositioned according to terrain, tide, mgration of
gateweys umey ke awiakly set upi br gepesiioned accewlingide terain, tide,
hybrid vehicle or boat enters the controlled area wth
migraton efisteabmrzaron aift ofadleslick, eftcl,vsa tha® 248 hyprid velficleror boat
transponders and the use of transceivers aboard the

ent@béothbd:o‘h‘ﬁ’@llétﬂ @fea WhER thelethgfardBls mbtRNbi driveray al so
be inplement by providing at |east a radio frequency

(RF) transmtter which field of transm ssion covering
at least a gateway to controlled area, such as the

0o R PR o 1o T3S BBRRE o

recei | the transmtted RF. Upon the receiyvin
vehigles.cieomediod g om:lrgl,egﬁgn may A5G be Implemet %SEPVIdmg at
vehi cIe may be switched fromone drive node to the
leask & sadipfraquency ORF traagm@tqrg/gmgh field of transmission covering at

least a gateway to controlled area, such as the example of a warehouse, and
also providing on-board the hybrid vehicle at least a receiver capable of
receiving the transmitted RF. Upon the receiving or detection of the RF signal
the driver mode of said vehicle may be switched from one drive mode to the

other by electronic logic means.

[025] As with the transponders, the transmitters may be'arranged in a layout
and in sufficient numbers to cover each of the gateways to the warehouse, or
form a complete perimeter a,roLlnd the warehouse, or as shown in FIGURE 1, to

completely cover the floor area of the warehouse 10 with a perimeter space: 12

as buffer.

[026] FIGURE 2 shows a schematic diagram of a hybrid vehicle 20 having a

drive transmission which may be controlled with an auto-switching control
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[025] As with the transponders, the transmtters may

be arranged in a layout and in sufficient nunbers to
waeaen4dgech of the gateways to the warehouse, BCT/$G2007/600331

conpl ete perinmeter around the warehouse, or as shown -

in FIGURE 1, to conpletely tbver the floor area of the

war ehouse 10 with a perineter space 12 as buffer.

[026] FIGURE 2 shows a schematic di agramof a hybrid
sySiam areordinthip eygPrasant kertiamskey & Be Rhicontrehgysiem is the
. controlled with an auto-sw tching control system
RR&eseivenoaed 22rwhick sentpanentnand circi{epoard mhg befnstalled at

control systemis the RF Receiver Board 22 which

a egitasBaptaticanforcbasyidf reeaivhg RF B_@pbﬁ@ih%' b dh@ttrahsmitter's
suitable | ocation for ease of receiving RF dependi ng

ooy hd, ASBRTWithTesBectl Whe SBnRK's BESCIN oYY B, FRAREr, Le.
t . rori.ght side, w . ndow.or, bunper .
e oh 105 S8, Bt it Whfvy B ety ERieh atcsy WBR Gy fy also
or distance of -effectiye transm ssion of the radio .
depgodent ep e @Eﬁmgﬁ%ﬁﬁﬁtﬁgmﬁ @(fec‘éwaﬁa?r}snasweai%f the radio
device on board the RF Receiver Board 22 may activate
Way€e. deacti vate the conbusti on engi ne 24, as the case
may be. If the engine 24 is activated, the battery
power supply 26 will be deactivated and vice versa. If
the engine is activated, the normal conbustion drive .

[027]an§)ponseesiviry fheeRHisidrii e lddgit davite oMbodiaGHE RMReceiver
the driver may drive the vehicle as normal. A

' BORF@1R" i3y SCTRAMH BRHeallivdtBahEr domfbldtRASERGIRE DY, as the case

may be. [f the engine 24 is activated, the battery power :supply 26 will be
deactivated an‘d vice versa. If the engine is activated, the normal combustion

drive transmission to the differential axle may occur and the driver may drive

the vehicle as normal. A preferred embodiment of the drive transmission

would be that shown in FIG. 2 wherein a generator 28 is shown coupled
pe_fma‘nently to the engine wherein during combustion drive it is also uséd\’\to
run the Qenerator 28 to recharge the battery 26 which may be regulated by a
generator controller 30. If the engine 24 is deactivated, the generator controller
30 may sense that the engine 24 is NOT running and will hence NOT chérge
thé battery 26 but would instead, via a separate motor contrbller.32, enable the
battery 26 to discharge to run a motor 34 to drive the vehicle's differential axle

36.

[028] In FIGURE 3, a schematic diagram of RF control circuit on board a
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woul d be that shown in FIG 2 wherein a generator 28
is shown coupl ed permanently to the engi ne wherein
wa@lerpmgsieonbusti on drive it is also used to ruPCE/R&2007/000331
generator 28 to recharge the battery 26 which may be.
regul ated by a generator controller 30. If the engine

24 i s deactivated, the gené?ator controller 30 may
sense that the engine 24 is NOT running and will hence

harge the batter 6 but would ins j . .
vt SrengincaheEy B ateliinbolhede tefbhier e
disc_haraetorunarmtor 34 to drive the vehicle's .
gengraf wputewtat €xIQ) pyts foznd B andvbipkate showp roRgerted via
di agram-of RF control circuit on board ahybrid vehicle
optoscosiptans tovpeotebl thensersitivea RFngiraliitgframsthesgxaessive current or
transmtted via general input/output (O ports A and

volfdgensf i ebmpoRestBOloNbE civteatedd With thié breakiin ehes elextrical
protect the sensitive RF circuit fromthe excessive

co%ctﬁt;]l?%?&/iegﬁ & RF2ZLeRbr bBSrd 87d aRte Biner cBnipd naftsUsitRE -hgbrid

break in the electrical contact between th

v B0 AR, S SRR s st

coriieglad o e, "4 et And e MoeCranot Tor SEVRE g el tp the

fuel to the engine which circuit is connected to_ 3 OB

engiae whigh iUt roRReriRst topgHPB PeHOTHRe e éeﬂ%i’@r Board, the
conmponents are protected. It should be noted that this

RF ezeesiping compinedREa® protsctedioltshonld be notgid that this example of

~schematics for a diesel engine of the hybrid vehicle.

FI(‘:ﬁ.QltREéBI byrshdwsetheddireuitty schetativssfor ardielsel eaginepdfdie hybrid
petrol engine, :

vehicle. For a hybrid vehicle which combustion drive employs a petrol engine,

instead of the fuel solenoid, connection to the ignition system may be provided.

[020] As shown in FIGURE 4, wherein an algorithm of the automatic
switching between the two operating modes of drive is illustrated, the signals
from the transmitters that are received by the RF Receiver Board are
transmitted Via the GIO-A and GIO-B ports according to digital Iogic.whereby
time lag (shown in FIGURE 4 is 3 seconds) may be set so that the vehicle
moves clear of the warehouse perimeter before the diesel engine is started and
;thebattery power switched off to sWitch the drive hode to combustion mode.
The preferred buffer distance is about 5 metres from the warehoqse gateway
and the time lag of 3 seconds may be varied according to the vehicle’s' average-

speed to achieve the desired buffer distance.
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i nstead of the fuel solenoid, connection to the
ignition system may be provided. [029] As shown in
WO-R@BYRE14¢ wherein an al gorithm of the automatPCI/SG2007/000331
switching between the two operating nodes of drive is
illustrated, the signals frpmmthe transmtters that
are received by the RF Receiver Board are transmtted
via the GO A and G OB ports according to digital
[030]0i ¢t infadsoedmypdrenttd agkiled parsonrthd &pdEfrdm 8mBloying a single
seconds) may be set so that the vehicle noves clear of

RH 8i§n %P6 SRR )8 FAnERTiSSioR 85 M4t ths %mﬁﬂcgmglf s %ré%ﬂﬁ.eég gwhtoggb

started and thé battery power swtche to sw

or ik PR, USRS B BB U P S By o
co BN b . S DTSOR B B i e

the desired buffer distance.[030] It is_also apparent
ang sodfogh), | it ischlpe pessibleHatcoafigure thedransesiving set WP ta deglevith
RF signal or frequency transm ssion so that the _
2 diffettenih iRFg signalscoif freqezhdies, tiegohe signallto espeaifically swileh from
(i.e. first instance of detecting the RF signal

comBUEEGI® S0 tHERteRP LGS il aasteoha d1ghaletoy spasificallyesiwitch from |

detection reverts to conbustion node and so forth), it

ba#%ﬁggﬁeﬁﬁh{%hgﬁrynmﬁ gure the transceiving set up
e

erent RF signals or frequencies,
. one signal to specifically switch from conbustion
to battery node and a second signal to specifically

switch frombatter de to.c usti.qn node.. [ 03 .
10581 ABplist Araferisty el 1§ it MHAGR taRGTi -t provide

transmtters that provide ) , ) )
lower power transmissions as compared to a single transmitters with a higher

power transmission so as to reduce health risks to the driver and personnel

working in and around the warehouse.

[032] In addition to Hybrid vehicles shuttling between indoors of a warehouse
and outdoors, our invention may ailso be implemented for a wide range of
hybrid vehicles to be driven alternating between open area and closed area
including airport baggage tow vehicle, mdbile conveyor, hospitavl buses, eco-
friendly theme park buses, Inter-City Center Buses, Asupport and supply
vehicles, fork lift, cargo handling vehicles and the like. It is also useful for
setting a temporary or arbitrary perimetér ér transient gateway to a brotected
wildlife, hazmat, disaster or hostility zone where exhaust gas or noise cannot

be tolerated.
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| ower power transm ssions as conpared to a single

transmtters with a higher power transm ssion so as to
wo eaoesiheal th risks to the driver and per sonnCT/SG2007/000331

-working in and around the warehouse. [032] In addition

to hybrid vehicles shuttling between indoors of a

war ehouse and out doors, ourl4 nvention may al so be

i npl enented for a wide range of hybrid vehicles to be

driven alternating between open area and cl gsed arga
[033)c| lidwilae o PPPBEY 48 e ﬁgwedetpﬁ"&%,tonﬂaem and adapt our

conveyor, hospital buses, ecofriendly thene park _
inventies, tol at avidedi napgeent E!JOﬂgGQE&ﬂ,OnSUpFEéft ingtanosuppitty passive

vehicles,  fork Iift, cargo handling vehicles and the
trahspenddridevices! marking ftive ghtawssl, i tegnporagnpateavay may be set

arbitrary perineter or transient gateway to a '

upPAtChRF tiRfe ¥ lldnyepoiRe ByBhavifly $Iﬁ?éttn%hs?6nd‘é}5&é\l'ibéé/ afffked at -

ere exhaust gas$ or noi'se cannot be tolerated.[033]

reéé\égﬂg !a @ES&aRSS al‘?\%?l{iﬁﬁt tthtgogg’(v%%vgiy. | &ghpgr ?ﬁﬂbe‘i’ OB’ b¥ffer

our 1 nven range o

RSP Ty SRR LB S R e

be set up at any tinme or at any point by having the
trapsponsissinay bgeysackinsigad. xgmare signal/ puts geg to -g?awegessed
mar ki ng the gateway. For a |onger range buffer
apawtiftonh theydetestion iof éhe ON en&iiFeRE sionrjeto denigle ibtherrehiele’s
be detected, active transponder may be used i nstead.
drivé swiiching shauid i by wctivated, haorbecgmpiiczted dogipafiaw for aariificial
the detection of the ON or OFF RF signhals to decide if

intéli§erv@teehRoldgy may be employed.

[034] If a structured signal is required to . avoid or filter interferences,
electronic noi.se or conflicts with other forms of RF prevalent at the operation
site, our RF transmission may be arranged to be transmitted in daté packets or
protocolls‘ which may be incorporated into our algorithm with provision for
compensation for pqssible lost of transmitted data packets which is inherent iﬁ

RF. These variations and other modifications are to be considered as falling

‘within the scope and letter of the following claims.
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drive switching should be activated, nore conplicated

logic flowor artificial intelligence technol ogy may
whooeigiiesred. [034] If a structured signal is PESG208T000331

to avoid or filter interferences, electronic noise or

conflicts with other forns RF preval ent at the

operation site, our RF transm ssion may be arranged to

be transmtted in data packets or protocols which may

CL*A‘?MS“CW porated into our algorithmwth provision for

nsation for possible lost of transmtted data
packets which is inherent in RF. These variations and
ot her nodifications are to be considered as falling
within the scope and letter of the follow ng :
WhatweslaihAr®s What we claimare: 1. A nethod for
automatically swtching drive nodes of a hybrid
vehicle, including a hybrid electric-petrol eum
vehicle, relative to a pre-designated area wherein
1. sai @ widthed dor audesatioatly tswitehirdy dree modes ©f rashylohid wehicle,
node within said area and in a second drive node
incﬁl&iﬁg denhyistid eRIcER-pSROIEUREYENEICC PaMBTIVS td'& prleldesignated area
epl Oyi ng el ectronagnetic neans to define at |eaSt a
whiRLiREla \RRRAS G eBited (tb Be RO h ) R GIRAY Fhodé! fithin said
vehi cle e ele

means to ect sal ctromagne i C. neans,

ardt 30 Je Seh0d e Hod8 s ie S5 rd8 el Pdifod BbibREHg:

(i) deploying electromagnetic means to define at least a gateway to said

area,

(i) providing on-board said vehicle means to detect said electromagnetic

means, upon which the drive mode of said vehicle is switched from one

drive mode to the other.

2, A method for automatically switching drive modes of a hybrid vehicle
according to Claim 1 wherein the electromagnetic means is deployed to define

each of said gateways, including entrance to and/or exits from said area.

3. A method for automatically- switching drive modes of a hybrid vehicle
according to Claim 1 wherein the electromagnetic means define a perimeter

around said area.

4, A method for automatically switching drive modes of a hybrid vehicle

according to Claim 1 wherein the electronic means is at least a transponder.
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2. A nethod for automatically switching drive nodes of

a hybrid vehicle according to Caim1 wherein the
WeR@en+anagneti ¢ means i s deployed to define eBCFSG1007/000331

sai d gateways, including entrance to and/or exits from

said area. 3. A nethod for gutomati-cal l'y swi tching

drive nodes of a hybrid veﬂl cle according to daim1l

wherein the el ectromagneti ¢ neans define a perineter

around said area. 4. A nethod for automatically

switching drive nodes of a hybrid vehicle according to

Cajm1l ein the el ns.1s

e ctrqnic a t | east .
5. (1 hapae: 8. SubietRal FhRChBecTA et ol B Rinr, venicte
drive modes of a hybrid vehicle according t aimia
acoprdingitp Claipy drwhereln amluraliygidranspandeis %@df%njj@@f fo define
defi ne each of said gateway, including entrances,
eadwoft saichgatevey, intleding @ntranpes, lexitsfand periroeteri cal |y
switching drive nodes of a hybrid vehicle according to

Caim1l wherein the neans to detect the.
el ectromagneti ¢ neans on board said hybrid vehicle

6. | NCA Ut fr"aRBMLBitamABARERINGT difiR! AfddeRToPROKYBHd Yehicle
sal d el ectromagneti ¢ means and actuating drive ‘

of
oo Hhg 1o T8ah 1 5hERin'se SN BEE AR EREREhkonBic eans
on AR ErHE S5bRACSEREE Dinite Bk R BaR of Ldereng
which field of transm ssion covering, at | east, ah
proyimibel sai@ eleatipmagnstic means and actuating drive switching to select

the drive mode accordingly.

7. A method for automatically switching d_five modes of a hybrid vehicle

according to Cléim 1 comprising:

() providing at least a radio frequency (RF) transmitter which field of
transmission covering at leasf a gateway to said area;

(ii) providing on-board said vehicle af least a receiver capable of rebeiving
the transmitted RF, upon which the drive méde of said vehicle is

_ switched from one drive mode to the other.

8. A method for automatically Switching drive modes of a hybrid vehiéle
according to Claim 7 wherein the first drive mode desirable to be driven within
said pre—desiénated area is non-emissive, including battery-powered driv‘e;_ and
wherein the second drive mode is a combustion powered drive to be driven’

outside said pre-designated area.
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(ii) providing on-board said vehicle at |east a

recei ver capable of receiving the transmtted RF, upon
waRiogl4sihe drive node of said vehicle is sw t cPEHSEGE200MD00331

one drive node to the other. 8. A nethod for

automatically switching driyg nodes of a hybrid

vehicle according to Caim7 wherein the first drive

node desirable to be driven within said pre-designated

area i s non-em ssive, including battery-powered drive;

and wherein the second drive node is a conbustion

9. POV etﬂBB t aﬂéél é‘Hlﬁ Aivaidd EeofOI Syt Gshicle
B st g ARG DRb o anR

ar ea. I ca swtc

nodes h vehi cl

acgofsiing g -<ﬁ§'"¥9 wﬁe'f%@smew% f%#mranaeﬁaerﬁr@rsnéﬂsﬁim and
sai d pre-designated area providing an RF field,

ab@@té@lﬂ@es%ﬂswrmte@arqa)promdm nad?lfg feldravenngisaid agea.
switching drive nodes of a hybrid vehicle according to
Caim7 wherein a plurality of RF transmtters are
pl aced around sai d pre-designated area defining a

10per iATpiethod Ier e@ioméﬂcaw? SwitdHng fdviveamibdestafcal Hybrid vehicle
switching drive nodes of a hybrid vehicle according to

ac&:r%rﬁ%?o‘@? ﬁ‘?'?rl/vﬁer%'irf‘gl pﬂuf lEﬁHPR‘FﬁrQﬁﬁﬂ%‘Hé‘%‘ﬂé Iééé’?dg&ound

oye to signa receiver to switch on and

ol prePedbraba ated B F%@@@#Eérﬁﬁ%%oﬁi Ve modes of &
hybrid vehicle according to Claim7 wherein 2
frequenci es or frequency ranges are enpl oyed

11. A method for automatically switching drive modes of a hybrid vehicle
according to Claim 7 wherein a single frequency or frequency range is
employed to signal to the receiver to switch on and off alternately upon each

occurrence of detection.

12. A method for automatically switching drive modes of a hybrid vehicle

-according to Claim 7 wherein 2 frequencies or frequency ranges are employed

to signal to the receiver to switch on and to switch off respectively.

13. A method for automatically switching drive modes of a- hybrid vehicle
according to Claim 9 wherein the switching to operate a first drive mode is

maintained as long as .the receiver detecte the RF, and in the absence of such

- RF being detected, a second drive mode is switched on.

14. A method for automatically switching drive modes of a hybrid vehicle
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to signal to the receiver to switch on and to switch
of f respectively. 13. A nethod for automatically

W Hwokilng drive nodes of a hybrid vehicl e accPeTBGYOT/600331
Caim9 wherein the switching to operate a first drive
node i s mai ntai ned as Iong1 s the receiver detects the
RF, and in the absence of such RF being detected, a
second drive node is switched on. 14. A nethod for

o bl NEYGARY e D PRPRmahs Sig b greset ©
opdle B0 §RP ATk PRETEY 3 B Fel® ot s m

away fromthe pre-designated area. 15. A nethod for
away, fromthecererdesignatediai@d.dri ve nodes of a hybrid
vehicl e according to any one of Clains 7 - 13 wherein
the RF emtted is at a | ow power transm ssion. 16. An
apparatus inplenmenting a nethod according to any one
15.0f Al @etiodlfor ddtosTdtiedihe@witchinghsiive dnoddy ef @ hgridisehicle
in between open area and cl osed area includi ng baggage

acdd? _ngqaiaﬂyeoné"@f%l fn€ 91 §% WherSiHARERF BRfKtSYRPAA low power
vehi Cles, “fork I1ft, cargo handling vehicles and the ‘

trarh%rhf:SFioH' A systemincorporating at |east an
el ectromgneti c neans, transponder, transmtter or

recei ver, or conbination thereof enployed in a nethod
and/ or an apparatus according to any one of the

precedi ng clains inplenmented in warehouse, cargo i
16.t er Y RBP3ERYS linRIENReRiNGA Faethod according to any one of Claims 1

— 15 embodied in a hybrid vehicle for use in between open area and closed
area including baggage tow vehicle, mobile conveyor, support and supply

vehicles, fork lift, cargo handling vehicles and the like.

17. A system incorporating at least an electromagnetic means, transponder,
transmitter or receiver, or combination thereof employed in a method and/or an
apparatus according to any one of the preceding claims implemented in

warehouse, cargo terminal and like environment.



