1 Radio frequency-based automatic drive switching of hybrid vehicle
5 TECHNI CAL FI ELD [001] This invention relates to hybrid vehicles
havi ng dual node of drives, e.g. an em ssion-|less battery-powered
not or and petrol eum conbusti on engi ne, whereby drive node swi tching
needs to be perforned when entering an area 10 where a particul ar
drive node is preferred or required. While the drive node switching
has to be perforned hltherto manual |y by the driver or operator of
the wvehicle, our .present ipvention di clos nmet hod and appar at us
for performing such swiRadigreduensays AUtOMABRGROUND ART [ 002]
One of the advant ages of deivieyswiitchielg ofhyltﬂ'ldhﬂelnb!el ty to choose a
drive node or propulsion fromtwo or nore energy source. For exanple,
for a 20 hybrid vehicle having an emi ssion-less battery-powered
motor as a first node of drive and petrol eum conbustion engine as a
second node of drive, the first . node may be chosen when the vehicle
I's driven mRCMIGANEEPBed space or. indoors in a building such as a
war ehouse, "a hanger, cargo termnal, cold- storage rooms, etc. where
exhaust em ssion, oxygen depletion, internal 25 conbustion process
and hi gh heat generation is not desirable due to the 2

[001]  This invention relates to hybrid vehicles having dual mode of drives, e.g.

an emission-less battery-powered motor énd petroleum combustion engine,
whereby drive mode switching need_s to be performed when entering an area

10 where a particular drive mode is preferred or required. While the‘dn've mode
is;.rvitching has to be performed hitherto manually by the driver or operator of the
 vehicle, our present invention discloses a method and apparatus for performing

such switching automatically.

15

- 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 exah*npie, for a
20 hybri& vehicle having an emission-less baﬁe'ry-powered motor as é first model -
of drive and petroleum combustion engine as a éecon_d mode of drive, the first
mode may be chosen when the vehicle is driven into an encio’sed: space or
indoor;:-; in a building such as a warehouse, a hanger, cargo términal, cold-
storage rooms, efc. whe.re exhaust emission, oxygen depietiﬁn, - intemnall

25 combustion process and high heat generation is not desirable due to the



encl osed space and/or air conditioning. [003] Such vehicles are
usual | y depl oyed to operate both indoors and outdoors, and in the

| atter situation, the internal conbustion engine drive node 5 nay be
switched on and the battery-powered drive may be switched off. As
battery power conventionally does not |ast |ong, recharging often is
required particularly when it is usedto run relatively heavy

machi nery such as a vehicle for sone tine in a zero-emi ssion area.
Hence when the vehicle is driven outdoors in the conmbustion engine
dri ve nodegnclened spiace land/os arendditioniagof i o drive may al so be spared
to recharge the batteries for the next trip into the enclosed area.
[004] To illustrate-a daily problemin a baggage handling cargo
termnal of an airport where the termnal building may be air

condi ti-onefdoand Sieauisiasicg eare udGalRTHESb O qenéfﬁeﬂ*até)\b%'fh TREddr S &nd
operating within the building, hybrid electric diesel towng tractors

are used. JRESLrENER ine thteerRuAidekndintd ] %madgﬁo%pgﬁé dri9s nf

tractor are renminded to switch off the conbustion engi Re and swtch

on  the shanbeiy AN gﬁa'tﬁmﬂg 5088 S8 A, b vﬁracg 71

the building entrance. I'S manua

driver fr st.0 |ckup
and. unl oaﬁﬂ‘%ﬂ‘éﬁt‘ﬁﬁﬂ%ﬁ%ﬁ%gsé%@?& Rof st o, Bl RBRYRH S ref
and a tra din ith.the ol eum orrbust
engi ne oncﬂia es',’{?r& \ﬁg&ﬂ% igu% (ﬂgot ively hggdy B"%hln@ﬁ’ He? é’?h\%ﬁ“—t 0
be di ssi p%re gom).—‘: tt rﬂg IbUI lz%'rongm\llses?otnI !earae:[al Orlllence when %he vehicle is dnven
outdoors in the combustion engine drive mode, some of this second mode of
10 drive may also be spared to r_echarge the batteries for the next frip into the

enclosed area.’

[004] To illustrate a daily problem in a baggage handling cargo terminal of an
airport where the tefminal building may be air coﬁditioned and requires zero
15 emission control over machinery operating within the building, hybrid electric-
diesel towing tractors are used. Upoh entering the terminal bui!ding,-thé driver
of the tractor aré reminded {o switch off tﬁe combustion engine .and switch on
the ba_ﬁery power by notice boards placed at or as gantries over the buildihg
entrance. - This manual reminder rﬁethod distracts the driver from concentrating

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

[005] Often, the switchover may be forgoften and a iractor may enter a
building with the petroieum combustioﬁ engine on, resulting in exhaust fumes

indoors which may be slow fo be dissipated by the building ventilation. On tﬁe

[8



ot her hand, forgetting to switch off the battery power and switch on
the conbustion engine will result in the battery pack being. drained
and not recharged adequately for the next trip indoors. Such sinple
slips of menory by the drivers may thus hanper daily operation of

t he war ehouse or |uggage 5 transporting and sorting of the termnal.

It would thus be ideal if a nmechanismJis provided to performthe

swi tching of drive nodes of the hybrid vehicles as they enter or

| eaves the term na r r ehouse, as re-desi gnated area . t hat
the. ar i vor SVt htic BialSiel to s o ey PREU R cRipeswi on e
unloading itinerary withoyt human errors that mght result in the
oper ati on GPMPHEIBIENgINes WIll Gesidy iy they katteyiragkobeing dsined #8d Wikt e
awaiting for recharge. [006]. There are. in the prior art such as
U.S. Pat enteqigrgss upledy (R itenextida bklogra. chyrbr simolessliva & ety Pyl
of starting, running and stopping a second internal conbustion :
engi ne for thaidnivers mapdbhuy hagimer| daily eparatiomdf thenwarghouseSor Ifggageent
No. 6,952,156 which discloses a radio-frequency transponder detection
f or ‘conty oltransgpring asd soding of éin Grmirsli dinwbuldihusobe deal ifRamenbariiEm
7,151, 464 which describes a device for controlling an electric notor

by radio fieguekied; topdrforanhe swicRingesindercabiéEbthd hyieid verddes s
that automatically switches between 2 drive nodes of a hybrid

vehi cle. | edyasiiter bPRavbo 3RS teriihaltdralaihoassikd & brsldéSighhtSd a8h so
Pat ent No. 6, 823,954 which provides for over-torque to snooth over

the | 0ss ofhatdhé \Wivers by icoRceMERE IR tHeiSBRGig GHA fSkUMRNAR unloading
switchover from electric notor drive to internal conbustion drive.

Ther ef or o, ithbra) ithelu Rt 8ol et e 183K in 6 oplefarin cdn 96Nt

as ‘an adm ssion” of relevant prior art” but as an e
10 being interrupted or in downtime while awaiting for recharge.

[006]. There are. in the prior art such as U.S. Patent No. 5,072,703 which
teaches temperatﬁre-based control of starting, running and étop;ﬁing a second

- internal cﬁmbustion engine -for running a heavy. vehicle’s air conditioning, U.S.

15 Pafent No. é,952,156 which discloses a radid—frequency tr_ansponcjér detecﬁon
for ;:ontrolling access to a vehicle's ignition, or U.S. Patent No. 7,151,464 wh‘iqh
describes a device for controlling an electric motor by radio ‘freq'uency; but noné
have been encoﬁntéred in our seaArch that automatically switéhés between 2
drive modes of a hybrid vehicle., In fact, the closest art that we could find is U.S.

20‘ Patent No. 6,823,354 which provides for over—ton;que to smooth over the Idss of
drive or clutch engagement shock during manual switchover from. electric motor
drive fo intemal combustion drive. Therefore, it should be noted that this last

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

complementary_techno[ogy to our invention.



conpl ementary technol ogy ta our invention. 4 STATEVENT OF DI SCLOSURE
loon It is thus ideal if a nethod or device could be provided to
enable 5 automatic switching between-the drive nodes of a hybrid
vehicle as it |Is being driven by an operator as It approaches or
enters an area which requires a partjcular node of drive to be

enpl oyed instead of the other, and ad%onatically reverts to said

ot her node as the vehicle is driven to exit or leave the area, In
such an idea%n%& ) iLver will be able to concentrate on
his driving O & 5T : 8] In a general enbodi nent, our
invention provides for a nethod for automatically switching drive
nodes of a hybrid vehicle, including a hybrid electric-petroleum
vehicle, rel gdgzyet o usP R0 g AR oflRAHNBURI Pe SPbHddS 1o/ BRAE € 1S
desired to be diiven in a first drive node within said area and in a
second driye xmeR1e dividHiey SalvdernirRainve aludicsRt BoghePtaHidis ke ¢ EBgheyi ng
an electromagnetic neans at. said pre-designated area to define at

| east a gat eviegnh b apadpdraioe as dsapnaiches ar ealerand Ppedwhibhngqairesbmar d
said vehicle an electronic neans to detect said el ectronagnetic.
means upon r ¢aghilagmetiestdive ipibexmpiayed instesdraf tiea ethep fing gitgmatically
pre-designated area and thereby signaling said vehicle's entering or

| eaving to sa&p@rpiesddsienmods sateaveige iy divea ke prkordesedhe aisde lof
said vehicle is swiched fromone drive, node.to the other.,. .. .
rbt o sl v S Idee THRRTET MaBuRL B2 By Bt He 4R of
the gatewgys. i his route. : :

[008] In a general embodiment, our invention pn;ovides fléni' a method for
automatically switching drive modes of a hybrid vehicle, Including a hybrid
elestric-petroleum vehiclé. relative 1o a pre-designated area wherein said
15 vehicle is desired to be driven in a first drive mode within said area and in a
second drive mode outside sald area, said method comprising deploying an
electromagnetic means at. sald pre<designated .area to define at least a
gateway to sald pre-designated area; and providing on-board sald vehicle an
electronic means o detect sald electromagnetic. means upon reaching close
206 proximity to perimeter of sald pre-designated area and thereby signaling said
vehicle's entering or leaving to said pre-designated area, upon whiéh the drive
made of said vehicle is switched from one drive mode 1o 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

25 electromagnetic means define a perimeter around said area.



including entrance to and/or exits fromsaid -area. Preferably still,
the 25 electromagnetic neans define a perineter around said area. 5
[009] In afirst aspect of our nethod, the electronic nmeans is

provi ded as a transponder wherein a plurality of the transponders
.may be deployed to defineeach of said gateways, including entrances,
exits and perineter. s [010] Asa secosd aspect, the neans to detect

th | ect tic, I ig hybrid vehicl, | ud

Lransoe ver CaRAbTE" AR Agghe! A RS fe b e it € it ¢ -
ver capant'e” of’ detecfl nd 18 |

accordingly. i0TORE) TEEnS BERUAD of TS eRGhon R KE PP Rp i

swi t chi ng of defiiaeach H%!aﬁ%ﬁ%éléw iRfULfhg \eBith e, _alaﬁ geﬁﬁg@ied Wi th . at

| east a radio frequency (RF) transmitter which fie
covering at |least a gateway to said area and providing on-board said
vehicle at |east a receiver capable of receiving the transmtted RF,
upon whi chs t &l 0fir fve sexhe aspedtalind nveink ¢ detest tsektzchedadicionkaness
drive node-to the other. The first drive node is desirably to be -
driven withiPRagasald grbrideshigisatned intiede iss traoscebri sapatde ofnddiadingg
battery-powered drive while the second drive node is a conbustion

" pover ed dr i PG sgidialrsiomganeicaacangiand srieating diisavdighing &asela

[012] I n another. enbodi ment plurality of RF transmitters may be
pl aced in a?‘u’% %B’&E’?ngaﬁcamﬁp"@ﬁ’desi gnated area providing an RF field

covering the area. Alternatively, a plurality of RF transnmtters may
be placed around said pre- - '

10 '[011] In one embodiment of our methed, the automatic switching of drive
modes of a hybrid vehicle ‘may be provided with at least a radio frequency (RF)
transmitter which field of ‘tfansmission caveriné at lzast a gateway to said area
and provict%ng on-board said vehicle at least a receiver capable of receiving the
transmitted RF, upon which thc:} drive mode of said vehicle is switched from

15 one drive‘ mode {0 the other, The first drive mode is desirably to be driven
within said pre-designated area is nonh-gmigsive, incliwding battery-powered
drive while the second drive mode is a combustion powered drive to be drivc;n

outside said pre-designated area,

20 [012] In ancther embodiment, a plurality of RF transniittersmay be placed in
.and about said pre-designated aréa .providing an RF field covering the area.
Alternatively; a plurality of RF trgnsmitters_may he placed around said pre-
designated area defining a perimeter thereaf, A single frequgncy or freguency
rahge nﬁay- be emp[dyed to signal té the receiver to switch on and off

25 glternately upon each occurrence of detection, Preferably, 2 frequéncies or

frequency ranges are employad to signal o the rec.eiver to switch on and to

r‘ansm ssi on.



designated area defining a perinmeter thereof. A single frequency or
frequency range may be enployed to signal to the receiver to switch
on and off 2s alternately upon each occurrence of detection.
Preferably, 2 frequencies or frequency ranges are enpl oyed to signal
to the receiver -to switch on and to 6 switch off respectively.
Alternatively, the swtching to operaBe a first drive node is

mai ntai ned as |l ong as the receiver detects the RF, and in the absence
of such RF being detected, a second drive npde is swtched on.

[013] In SWicht@f respasielti ndkernativaly.sther switeiing do snssale 2 d rﬁp@rﬂ‘éﬁ e
wth a time lag to achieve a switching a buffer distance of about 5
m away fr oivdehis maiptainerbas ipngtasdharecgivardsatesta h1g/REt and in thpabgence
emtted is at small or low frequency. Qur nethod may be enbodied in
a hybrid éisuch &F aingidetected, beeomuhdiyeemode daswitchediassed area

i ncl udi ng baggage tow vehicle, nobile io conveyor, support and supply
vehicles, fork lift, cargo handling vehicles and the like. Qur

met hod may al so be incorporated in a systemwherein the

el ect r osragoed]i Crieafrefertddeampodidrini, theaswihiiels ressietbedparate aith a
combi nation thereof may be inplenmented in a method for automatically

swi t chi ng e ragtio é(@hé\ﬁé § sdﬁth d Puifd’ BSEHEE of BBO@O5 W EWh Flond e,
| i ke environment. i5 LI ANYl NG DRAW NGS [ 014] For a better

under st ancﬂr@aeestgngwd hﬂé‘ae”tpl‘é'?eraw ALl @enRY bR 9 atthﬁnai?(br low
foll owi ng draw ng(s) which acconpanies this specification. T

draw ngs Wedlency. Our method may be embodied in a hybrid vehicle for use in

between open area and closed area including baggage tow vehicle, mobile

10 conveyor, support and supply vehicleé, fork lift, cargo handling vehicles 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.

15

LIST OF ACCOMPANYING DRAWINGS

[014] For a better understanding of our invention, we would now refer to the
20 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:



be further described in detail in the followng as non-limting and
exenplary illustration of specific or preferred enbodi nents of our
invention, in which: . 7 [015] FIGJRE 1 illustrates schematically an
area, such as term nal or warehouse building, which requires a
specific node of drive of a hybrid vehicle being covered or defined
by overlapping fields of radio frequendy transm ssions according to
one enbodi ment of our invention; 5 [016] FIGURE 2 shows a schematic

di agr am of m ssj on far rid vehicle V\nthacontrol
system ach&Hﬂ }éfcéué%ot hdius %éd??@wat@@ﬁ)bﬁn aredesticibnas itempigalzpr
FI GURE 3 depi cts a schematic diagramof RF control circuit on board a
hybrid vehivreheuseob iy, whicneaHises arfpeaifimemmdecd! dive afm/yhridohicmd.
[018] FIGURE 4 illustrates an algorithm of ‘the.automati c sw tching
bet ween t hgingmovepsst ot deligeddyesvestpping Vieldsod sadio igquenauiransmissionsn.
15 DETAI LED DESCRI PTI ON OF SPECI FI C EMBODI MENTS [ 019] I n broad,
gener al t eragsomingoiproneranepadimentofmeimentionet hod for 20
automatically switching drive nodes of a hybrid vehicle which may be
defined sas including a hybrid electric-petroleumvehicle. Cenerally,
the switching is actuated relative to a pre-designated area wherein

it is desii@®]e. FBURE ¥ehbkber stiehsticlHidgedmidt & dhilé &ianémiéé%dmea
within the area and in a second drive node
hybrid vehicle with a control system according to another embodiment of our

invention;

10 [017] FIGURE 3 depicts a schematic diagram of RF contro! circuit on board a

hybrid vehicle according to another embodiment of our invention; and.
[018] FIGURE 4 ilustrates an aigorithm -of the automatic switching between

_ the two operating modes of drive according to our invention,

i5

DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS

[019] * In broad, general terms of our invention concems a method for
20 automatically switching drive modes of a hybrid vehicle which may be defined
as ipc[uding a hybrid' electric-petroleum vehicle. Generally, the swiiching is
actuated relative to a pre~designat_éd area wherein Ait is desirable,férthe vehicle
fo b.e 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-



outside said area. Specifically, the first node is a non-eni ssive or
em ssion 8 free non oxygen depleting, non high heat generating drive
such as battery- powered notor operation while the second drive nbde
is an internal conbustion engine. Qur nmethod includes, in principle,
deploying electromagnetic nmeans to define at |least a gateway to the
pre-designated area s and further progiding, on-board the hybrid
vehicle, neans to detect the electromagnetic neans. Upon the
detection of the el ectromagnetic nmeans, the drive node of the

vehi cl e i dreswnorclosgigén depletieg,dndrv dighobieatt gendrating Heve spc2@k batising t o
be understood in this specification that 10 "petrol eunt, or

"conbust i gvepad)i metdrnepecktios ownidant thenakcomd edrivel manentisisén oimterngli nes
runni ng on diesel, petrol or other fornms of fossil fuels/organic
fuel / bi o- fageibustieh eehgpeagnebue maARGd iintdldede any psheipl, deployielgd of
the electromagnetic spectrumincluding radio waves or radio

frequency g woR{dcreli€ thedns (9 Ushifs 8f ekt AhA%aa916 thedprel QG0 Brsed -
sensors (GPS) or visual i1dentification, and any active or passive

el ect 1 ol Grexirfer OBBLRIrg! CombbirS wid! bABertie! Infldhs td kel B

transponder, trans ter,” receiver, carera and the I1ke. "Gateway"

il al - OX| ' f
4 0 AR, SRS BeRey b Bl dimdgte o e

enteri ng an ro-em SsSi on

(01100410 50Tt 05 S BTG FORUSE o mbe 56 i orarl

[020] |tis to be understood in this specification that —

10 “petroleum”, or “combustion” engine include conventional internal
combustion engines running on diesel,r petrol or other forms of fossil
fuefs/organic fuel/bio-fuel; |

“electromagnetic means” incl_ude any signal or field of the
electromagnetic spectrum including radio waves or radio frequexicy or Infra-red

15 or laser or ulffrasonic or location based sensors (GPS) or visual identification,
and any active or passive .electronic device operative with such signal or field,
including transponder, transmitter, receiver, camera and the like.

" “Gateway” will also be understood as entrance or e')‘(its of (or used for
entering and exiting) a zero-emission control area, which in the following an air-

20 conditioned warehouse will be used as an éx'ample 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



[021] There are many possible configurations or enbodi nents to our

I nvention, particularly, in respect of the deploynent of the

el ectromagnetic 9 neans. For instance, the el ectromagnetic neans my
be deployed only at the entrances to or exits fromthe area in which
zero emi ssion policy is to be enforced, or nmultiple units of the

el ectromagnetic neans may be deployed o as to define a perineter
around the area. s [022] As defined above, the electronagnetic nmeans

may be an active assiye devjce such as a tra

Tha gat ova eas HooripRendie CRAPERgHEI PRyt Mo B sy T 8o as
It enters or exits the warehouse. As w th passive trans onders such
as enbodi e@”?rﬁn??ﬁatcbé’ﬁlﬁxﬁﬁ fF%ltBefﬁféﬁdBﬁ%WCh @GM&WW'?%M'% g k1D B)
tags, no power supply is required to work the transponder placed at
t he gat ewayenfosged, irirulfiEppinies gidBe ieleetromagsptin maans imayhy deeloyed so
power fromradi o waves comng into contact with it and generate a
signal to I3 fodetink bpedmetarairownd thasargaich, a suitabl e RF transceiver
may be instalfed at a position on board the hybrid vehicle that
could easily transmit RF to and receive |Is signal fromthe :
transponder. The signal received fromthe transponder could then be
progr amred [82p]acAsaiefined above! taniefecromaghéti®o mddne My riel anedutiot eor
that- could performthe switching of drive nodes, e.g. switching off

the igniti paséive HbEce 6QEIYS bi thihspBadepiaRd stwhé @@taﬂ@aw@ th8varehouse
battery-powered notor to continue driving the vehicle.
whereby the hybrid vehicle may pass as it enters or exits the warehouse. As
with passive transponders, such as embodied in the popular radio frequency
10 identification (RFID) tags, no power supply is required to work the_transponder
| placed at the gateway. As with RFID or passive transponder, it may derive
power from radio waves coming info 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 vehfcle that could easily tranémit RF to and receive |
15 signal from the fransponder. - 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 fo continue.
driving the vehicle. |
20
[023] With the use 61; such transponde& to define or rﬁark 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 fo land-



20 [023] Wth the use of such transponders to define or mark the
gateways or perineter of the warehouse or zero-em ssion control

area, gateways may be quickly set up or changed as a situation
warrants. Many of the features of our invention rmay be incorporated
into hybrid marine vehicles in addition to.land 10 based vehicl es.
E.g. ecological tours in open vegetati®n or wildlife areas where
exhaust funmes and excessive conbustion engi ne noi se would drive away
insects or animals to be observed, or react to volatile fluids, such
t r anspondeiased ¥ebisteps Fayedsiodinal dury inserenypastatios s vidifsrrseaswbeiedi ng
to terrain, tide, 5 mgration of creatures or drift of oil slick,
etc., so téxhaustiungdrEnd exsessive amipsdion engiee Noidee wooltt Hove avayr ea
with the | east hazardous node of drive. [024] Apart fromtransponders
and t he udesszts br anists icebs oaberaed, driveabiyior vadatile dbids) sissh rarespoeddrod
of our invention may al so be. inplenent by providing at io0 lLeast a

radi o freqygsesys( Ry bé ansdkiy ker uphdrc Fegostivtledfadcoaiisgrits tereaing dder i ng

at |east a gateway to controlled area, such as the exanple of a

war ehous e, mantionalf$PeR0RSI iR FillRaek, &té.hso Marihs! hyiehi wici@br beast a
recei ver capable of receiving the transmtted RF. Upon the receiving

or det ectiffe@lhd &gnrt!%\jgéiﬁgéﬁ«lwth tHBle 86t NS aRRAR rRbdeS@ dhiveehi cl e may be

swi tched from one to the is other by electronic logic
means. [025] As with the transponders, the transmitters may be
arranged in a layout and in sufficient nunbers to cover each of the

gat eways t[@Z&}heA‘B@Hebe?Hﬁ%ns;ﬁnders and the use of transceivers aboard the hybrid -
vehicles, the method of our invention may also be. impIemeht by providing ai

10 least a radio frequency (RF) transmitter which 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 capéble of

receiving the transmitted RF. Upon the receiving or detection of the RF signal

the dn‘ve. mode of said vehicle may be switched from one drive mode to the

15 other by electronic logic means.

[025] As with the transponders, the transmitters may be'arranged in a layout

and in sufficient numbers to cover e.ach of the gateways to the warehouse, or

form a complete perimeter a_roﬁnd the warehouse, or as shown in FIGURE 1, to
20 completely cover the floor area of the warehouse 10 with a perimeter spéce-‘lz

as buffer. |

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

drive transmission which may be controlled with an auto-switching control



forma conplete perineter around the warehouse, or as shown in Fl GURE
1, to 20 conpletely cover the floor area of the warehouse 10 with a
perineter space 12 as buffer. [026] FIGURE 2 shows a schematic

di agram of a hybrid vehicle 20 having a drive transm ssion which may
be controlled with an auto-sw tching Qﬁntrol 11 systemaccording to
our present invention: Key to the RF control systemis the RF

Recei ver Board 22 which conponents and circuit board nmay be installed

at a suit abbten] aeRkdieg td elir ;ﬁaséntqﬁvér%ﬁl Weydo e RFRORELNG/s I Be
transmtter’'s location and height with respect to the vehicle's

\F/)mafl 3 I()\?VgOPy &F';Igg%ét%érﬁ%g V\él‘nci’? mﬁﬁgﬁﬁ?@tga d%}cgggg%ﬁ‘;rﬁ?ﬂgﬁ lhﬁgﬁedsétde
strength og dish f’é’fi?ca%n E?gFggéé ¥ r&ééwiﬁgl BE eﬂ&mbhc?n 6@% %HFWQEE

[ 027] Upon recervin nal gi c Vi ceZon

engi ne. 24 O%gﬁé’rﬂsﬂ%iﬂs@”%@ B Vaﬁt?o i SEig s SR SV BRI, e
AL T s L e R Y
e S P T el St

t hat shovvn in FIG 2 wherein a generator 28 is shown coupl ed
per manent | ¥&¥& t he engi ne wherein during conbustion drive it is also
used to run the generator 28 to recharge the battery 26 which may be
regul ated by a
[027] Upon receiving the RF signal, a logic device on board the RF Recéiver
10~ Board 22 may activate or deactivate the combustion engine 24, as the case
may be. [f the engine 24 is activated, the battery power "suppiy 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
15 would be that shown in FIG. 2 wherein a generator 28 is sﬁown coupled
pgﬁna‘nently to the engine wherein during combustion drive it is also uséd\)to
run the generator 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 charge
20 thé battery 26 buf 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 op board a



generator controller 30. If the engine 24 is deactivated, the
generator controller 30 may sense that the engine 24 is NOT running
and wi Il hence NOT charge 20 the battery 26 but would instead, via a
separate notor controller 32, enable the battery 26 to discharge to
run a notor 34 to drive the vehicle's differential axle 36. [028] In
FIGURE 3, a schematic diagramof RF cgntrol circuit on board a 12
hybrid vehicle is shown whereby the actuating signals nay be
transmtted via general input/output (@O ports A and B and which
are shown mybrideehite is showopivhereby the rstuating rstgreds mial deslearsiniited viaF
circuit fromthe excessive current or voltage of the conponents to

be act uat egbne¥iitifplitibiugub(GHE) pattd Aeargl Baindl wiaich sire ghbwae tcobe¢oted nia he
RF recei ver board and the other conponents of the hybrid vehicle

such as t hahthlicBlpleROWSSroteRt M6 SdihithieaRE Qircli@f@yh frer exdaesiveRUirBRt &
starter connected to the GO A port and the fuel solenoid for

starving fdablRh he doftboneA BELAAMREI.T With th IFea0ae tRdefeorBhO B

port of the cei ver RF receiving conponents are

protected. i, g B?H\!le%nb[ o R Rle, géoérjaiﬁ%g?é?m& &Rdoﬁeﬁ%@#%ﬁ@a y

shows the Circuitry schématics engine o

engi ne, 1ol 80 F il ol PRl G HRHEE Pl o ERBRES, ol T
Sy e B 5 kRS A% K SBeRE s H HE AL
That are reabieREichPEik gereeie oG mprpLRe RF RebbREPBbA 7l
| RF receiving components are protected. [t should be nated that this example of
10 FIGURE 3 only shows the circuitry schematics for a diesel engine of the hybrid -
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.

[029] As shown in FIGURE 4, wherein an algorithm of the automatic
15 switching between the two operating modes of drive is illustrated, the signals
from the transmitters that are received by the RF Receiver éoam are
transmitted \./ia the GIO-A and GlO~é ports according to digital iogié. whereby
time lag (shown in FIGURE 4 is 3 seconds) may be se_zt so that the vehicle
moves clear of the warehouse perimeter before the diesel engine is started and
20 ihe,baﬁery power switched off to sm:fitch the drive fnode to combustion mode.
The preferred buffer distance is about 5 metres from the warehogse gateway
and the time lag of 3 seconds may be varied according to the vehicle’s average-

speed to achieve the desired buffer distance.



transmtted via the GO A and G OB ports according to digital |ogic.
whereby tinme lag (shown in FIGURE 4 is 3 seconds) may be set so that
the vehicle noves clear of the warehouse perineter before the diesel
engine is started and 20 the battery power switched off to switch the
drive node to conbustion node. The preferred buffer distance is
about 5 netres fromthe warehouse gateéMlay and the tine lag of 3
seconds may be varied according to the vehicle S average- speed to

achieve th ed buff er stanc is al so apparent to
2ok | ed Aot e apiriE ohplisl PRy TR SPRYIE REDGYGRS Sigae
frequency transm ssmn so that the SWItChI ng is perforned in tog Ie
or al t er nafn¥Y9mal @& frepuencyriransmissian so that e sndtching is gerfpengd-indp
switches the conbustion node to battery node, next detection reverts
to conbust PoAltermating mose @e. first instancetofi detedting thed3F signat switthesither e
the transceiving set up to deal with 2 different RF signals or

f r equenci espmbustioromeds ity battetyanege aieiki defekijors véviects 16 rombustiorbmetieon
to battery node and a second signal to specifically switch from

bat t er y smodad o fortimbit$d alea paesible tb ol ik the ohheteiyvim@betrueld deahtvithe
is toinstall nultiple transmtters that provide |ower power

transmi ssi Qniiff@eniCRARAIrRls bOfréqEanise & aits SighkletbSspairbally SWidhefom
power . transm ssion so as to reduce health risks to the driver and

per sonnel  cympHERGH iobatsh aneuadtine seasrheRal tolépé&ﬁ@dnylsmuﬁﬁ%mdn
to hybrid vehicles shuttling between indoors of a warehouse and

outdoors, gafery YRR o¥dniBUIGh 8dgRe | npl enented for a wide range of

10 [031] Another preferred feature is to install multiple transmitters that provide
lower. power transmissions as compared to a single transmitters with a higher
power {ransmission so as to reduce health risks to the driver and personnel

working in and around the warehouse.

15 [032] Inadditionto Hybrid vehicles shuttling between indoors of a warehouse
and outdoors, our invention may also be implemented for a wide range of
hybrid vehicles to be driven alternating between open area and closed area
including airport baggage tow v_ehicIe:, rno.bile conveyor, hospita'l buses, eco-
friendly theme park buses, "Inter-City Center Buses, ‘support and supply

20 vehicles, fork liff, cargo handiing vehicles and the like. [t is also useful for
setting a temporary or arbitrary pen’metér ér fransient gateway to a brotected
wildlife, hazmat, disaster or hostility zone where exhaust gas or noise cannot

be tolerated.



hybrid vehicles to be driven alternating between open area and cl osed
area including airport baggage tow vehicle, nobile conveyor,
hospital buses, eco- friendly thene park buses, Inter-City Center
Buses,. support and supply 20 vehicles, fork. lift, cargo handling
vehicles and the like. It is also useful for setting a tenporary or
arbitrary perineter or transient gate to a protected wldlife,
hazmat, disaster or hostility zone where exhaust gas or noi se cannot
be tolerated. 14 [033] It will also be apparent to a skilled person
to nodi fy pouh)adgpiil @Wo bé ERAkMNolH sRill¥d GerdornEe nfoldifg amdi gddAatduens.
For instance, with passive transponder devices marking the gateways,
a- Lempor ikenddh QAN WRK RRECLf doRfBrafis.! |G RistaicelWitP YaRbivey

havi ng the transponder devicés affixed at s renovabl e pol e stands

T B e B U AL gt O
oL Sy R PR M B e R
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[034] If a stryctured signal i uired to a\%

S re oiLd or fi]ter .
[t et f or enBRAUTIG 2006y b 1o RBTISE Browst Fnge Of Rk Hodkh SE S e tie R
preval ent at the operation site, our RF transm ssion ma%ﬁbe arranged

to be tran¥ANSRABFEl May-he Uped insteads  Ifinaors, signal dPRUEFR (P REPreessed
apart from the detection of the ON or OFF RF signals fo decide if the vehicle's

i ncorporated into our algorithmwth provision for

drive switching should be activated, more compficated logic flow or artificial

.10 inte!!igenée technology méy be employed.

[034] If a structuréd signal is required to _ avoid or filter interferences,
electronic noiée or conflicts with other forms of RFl prevalent at the operation
site, our RF transmission may be arranged to be transmitted in daté packets or
15 protoco[.s\ which may be incorporated into our algorithm with provision for
compensation for possible 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.



conpensation for possible |ost of transmtted data packets which is
inherent in RF. These variations and other nodifications are to be
considered as falling wthin the scope and letter of the follow ng
clains. 15 CLAIMS Wiat we clai m are; 1% A nmethod for automatically
switching drive nodes of a hybrid vehi'tle, 5 including a hybrid

el ectric-petrol eumvehicle, relative to a pre-designated area
‘wherein sai d=b8MEcl e is desired to be driven in a first drive node
within said rea nd in a second drive node outside said area, said
met-hod conpﬂWE %W)&Heploylng an el ectronmagnetic, neans at said
pr e- desi gnat ed area to define at |east a gateway to said

pre-desi gnated area; 10 (ii) provi di ng on-board said vehicle an

cl ose. proxi mriy. (dTpERH St afbhfeoad SRR AR hRePERR 2 WRRE ERRRL cby
si gnal i ng 55 cﬁ&?hqygrl@ oRBE! g'gﬁ‘@l ur‘ﬂ% [cRAY ‘%}l%&st@'adp@raees@ﬁﬁﬂga%?éaﬁd

ar ea, upon rrve no Sal Icleis swt from one

drive node t%éréiﬁ R edhicid & desid rfatﬁaoahvfeﬁrm AUOMBHVCRbHY vt & ng

drive nodes of a hybrid vehicle according to Claiml wherei.n the
el ect r onagneires @ RSsdctnd eleoyedk dnside baid @res ash nofthabitdingRingways,

i ncluding entrance to and/or exits fromsaid area. zo .31 A nethod

- for automati(@al | desiwitg kinngedramagnatclesssot & aidmiretdegbhded area fo

déﬁne at least a gateway {o said pre-deslgnated ares;

10 (i) pfoviding on-board said vehicle an electronic means to detect said
electromagnetic means upon reaching close proximily to perimeter of
said pre-designaied area and thereby signaling said vehicle's entering
and leaving said pre-designated area, upon which the drive mode of said
ve]ﬁipie is switched from one drive mode to the other, |

15 . .

2. A method for auiomatically switching drive modes of a hybrid vehicle

according to Claim 1 whereln the electromagnstic means is deployed to define

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

20 3. A method for automatically switching drive medes of a hybrid vehicle
according to Glaim 1 whereln the electromagnetic means defing a parimeter

around sald area.

4. A method for automatically switching drive modes of & hybrid vehicle

25 aocording to Claim 1 wherein the electronic means is at least a fransponder.



according to Caim1 wherein the el ectromagnetic nmeans define a
perineter around said area, 4. A nethod for automatically sw tching
drive nodes of a hybrid vehicle 25 according to Claim1l wherein the
el ectronic nmeans is at |east a transponder. 16 5. A nmethod for
automatically switching drive nodes of a hybrid vehicle according to
Claim4 wherein a plurality of transpgders are deployed to define
each of said gateway, including entrances, exits and perineter. 5 6.
A nmethod for automatically switching drive nodes of a hybrid vehicle
according to Caim1 wherein the nmeans to detect the el ectronmagnetic
means on board said hybrid vehicle include a transceiver capabl e of
det ect i ng 5.pr oxA mdiyod forsautdmetiealtyr ewitdhireg iddverseoresaod adutbhudt vanicle
drive switching to select o0 the drive node accordingly. 7. A nethod

for aut onmeiceerling/toslairg i wigerd(r & eluraiite 8 Pinsponybrs arevdipicjed to define
according to Caim1l1 conprising: (i) providing at least a radio

frequency éalaﬁ)of%éi@@%\&éﬁndm;ﬁ@ ehir@hdksObxitsldnd p@iiaaiepsi on covering

at least a gateway to said area; (ii) providing on-board said vehicle
at |east a receiver capable of receiving the transmtted RF, upon
whi ch the drive node of said vehicle is swtched from one drive node

219 ;hﬁygﬁ I*Ber Veﬁaon]%thd% Ftt ARG mGRL IR e Bl nfMdsCh Ayt enitRgles

according to Claim 1 wherein the means to detect the electromagnetic means
on board said hybrid vehicle include a transceiver capable of detecting
proximity of said electromagnetic means and actuating drive switching to select

10 the drive mode accordingly.

7. A method for automatically switching d_ﬁve modes of a hybrid vehicle
according fo Claim 1 comprising:
(i) providing at least a radio frequency (RF) transmitter which field of
15 - transmission covering at Ieas{ a gateway {o said area;
(i) providing on-board said vehicle at' least a receiver capable of receiving
the transmitted RF, upon which the drive méde of sald vehicle is

. switched from one drive mode to the other.

200 8. A method for automatically éwitching 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 drive; and
wherein the second drive mode is a combustion powered drive fo be driven

outside said pre-designated area.



according to Claim7 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
conmbusti on powered drive to be driven outside said pre-designated
area. 17 9. A nethod for automatically switching drive nodes of a
hybrid vehicle according to daim7 wrerein a plurality of RF
transmtters are placed in and about said pre-designated area
providing an RF field covering said area. 5 10. A nethod. for :
automatically switching drive nodes of a hybrid vehicle according to
Claim7 wherein a plurality of RF transmtters are placed -around

sai d pre-d&si gnat metraxdetor defomaltically gvdichingt diivet medesfaf a dybdd vahicle
met hod for automatically switching drive nodes, of a hybrid vehicle
accor di ng tocdtdimignto 7Claimne I7ewhemirs angLmalifyr €RE ricansoittdrs ena eoanedr iarayel i s
enpl oyed to signal to the receiver to switch on and off alternately
upon each ab@mwan@p@edmgmé@etéa?mviﬁmg% RA figkl dnerihgsadreant i cal |y
switching drive nodes of a hybrid vehicle according to Claim?7
wherein 2 frequencies or frequency ranges are enployed to signal to,
the receiver to switch on and to switch off respectively. 13. A

met hod for qgut ogBhEGAL! #4r %‘ﬁitc;rﬁ@ﬁdéﬁy %it\éﬁinﬁ?cﬂ% Rlodds RS e %ﬁk?e

20 according to alm9 wherein the swmtching to operate a firs

drive modeghs,qg it@h@hﬂ?e} Weref'd difralit) Hf FEE GaNEhitled SRS PlakBE dbundnd

in the absence o
said pre-designated area defining a perimeter thereof.

10 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.

15 12, A method for automatically switching drive modes pf a hj(bn'd vehicle
-according to Claim 7 wherein 2 frequencies or frequency ranges are employéd

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

13. A method for automatically switching drive modes of a: hybrid vehicle
20 according to Claim 9 wherein the switching to operate a first drive mode is
maintained as long as the receiver detects 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



RF being detected, a second drive node is switched on. 14. A nmethod
for automatically switching drive nodes of a hybrid vehicle 18
according to any one of Clains 7 - 13 wherein the swtching is preset
to operate with a tine lag to achieve a switching a buffer distance
of about 5 m away fromthe pre-designated area. 5 15. A nethod for
automatically switching drive nodes ofga hybrid vehicle according to
any one of Clains 7 - 13 wherein the R?: emtted is at a | ow power
transm ssion. 16. An apparatus inplenenting a nmethod according to any
one of O adowerding X0 anylbnerdfodiatds ith—aldhytivdrdinvidlel shiecHity isipesgeth to
bet ween open area and closed area including baggage tow vehicl e,

nobi | e conyirgte wish BRRHE la%{lﬂb semely a suefthiiges buffer Histdnich, of GROAPS m
handl i ng vehicles and th i ke. 17. A systemincorporating at |east

an el ectrwémqhggpéjgw AABgRAsYler, 15 transmitter or receiver,
or conbination thereof enployed in a method and/or an apparatus

according to any one of the preceding clainms inplenented in
war ehouse, cargo terminal and like environnent. 20

5 15. A method for automatically switching drive modes of a hybrid vehicle
according fo any one of Claims 7 — 13 wherein the RF emitted is at a low power

transmission.

16.  An apparatus implementing a method according fo any one of Claims 1
10 ~ 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,
15 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.

20



