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Description 

The  present  invention  relates  to  an  apparatus  ac- 
cording  to  the  preamble  of  claim  1. 

The  delivery  and  control  of  the  delivery  of  fluids 
is  ubiquitous,  varying  from  water,  such  as  for  irriga- 
tion,  liquefied  petroleum  gas  (propane),  oxygen  and 
other  gasses,  and  petroleum  based  fuels  such  as  ga- 
soline  and  diesel  fuel.  As  a  specific  example,  many 
vehicles  are  operated  as  a  part  of  a  commercial  en- 
terprise  wherein  detailed  and  accurate  records  are 
needed  to  account  properly  for  the  use  of  the  vehicle 
and  to  support  income  tax  return  filings.  Very  often 
the  vehicle  is  owned  other  than  by  the  operator  and 
fuel  used  by  the  vehicle  is  purchased  by  the  absentee 
owner  at  the  time  a  fuel  delivery  is  made.  Accurate 
and  reliable  records  are  necessary  to  assure  that  the 
appropriate  vehicle  receives  the  purchased  fuel  and, 
to  the  extent  possible,  that  the  miles  logged  by  the  ve- 
hicle  correspond  to  actual  commercial,  not  private, 
use. 

EP-A-0  349  316  discloses  a  vehicle  fuel  monitor- 
ing  system  in  which  information  can  be  stored  at  the 
fuel  supply  means,  and  information  transferred  be- 
tween  the  supply  means  and  a  vehicle,  whereby.fuel 
supply  can  only  be  made  to  an  authorised  vehicle. 

The  present  invention  is  defined  in  the  appended 
claims  and  may  provide  a  first  information  storage 
and  retrieval  device  associated  with  a  fluid  container 
and  a  second  information  storage  and  retrieval  de- 
vice  associated  with  a  fluid  delivery  system.  The  first 
information  device  is  connected  to  transponders  of 
the  fluid  container  to  collect  and  store  certain  operat- 
ing  information  on  the  fluid  container.  If  the  fluid  con- 
tainer  is  a  fuel  tank  of  a  vehicle,  such  information  may 
include  the  current  mileage,  current  number  of  oper- 
ating  hours,  time,  date,  and  so  on.  The  first  informa- 
tion  device  also  contains  identification  information 
which  identifies  the  fluid  container,  the  type  of  fluid  it 
is  to  hold,  and  so  on,  for  security  and  billing  purposes. 
The  second  information  device  contains  information 
identifying  the  fluid  delivery  system,  the  price  of  fluid, 
quantity  and  type  of  fluid  being  delivered,  time,  date, 
and  so  on.  A  data  communications  link  interconnects 
the  first  and  second  information  devices  during  a  flu- 
id  delivery  transaction  to  permit  the  exchange  of  in- 
formation  between  the  two  information  devices  re- 
garding  the  fluid  delivery  transaction. 

In  a  preferred  embodiment,  each  of  the  informa- 
tion  devices  is  connected  to  an  inductive  coil  for  radio 
frequency  communication  between  the  devices.  In- 
formation  from  one  of  the  devices  is  coded  into  a  vol- 
tage  signal  that  is  sent  through  the  inductive  coil.  A 
corresponding  voltage  signal  will  be  induced  in  the  in- 
ductive  coil  of  the  other  information  device  and  de- 
coded  and  stored  or  processed.  When  the  fluid  deliv- 
ery  system  is  delivering,  e.g.,  a  petroleum-based  fuel 
to  a  vehicle,  usually  via  a  fuel  nozzle  inserted  into  a 

fuel  orifice  of  the  vehicle,  the  inductive  coils  are  in 
transmitting  and  receiving  proximity.  Signals  trans- 
mitted  by  one  of  the  coils  will  be  received  by  the  other 
coil  and  communicated  to  the  information  device.  Al- 

5  ternatively,  a  direct  coupling  is  used,  particularly  if  a 
higher  transmission  rate  of  the  information  is  needed 
or  desired.  Appropriate  information  regarding  the 
transaction  will  be  recorded  and  stored  at  either  or 
both  of  the  information  devices  for  subsequent  (pos- 

10  sibly  on-line  in  the  case  of  the  fluid  delivery  system 
information  device)  communication  to  a  remote  loca- 
tion  for  filing  and  record  keeping  purposes. 

Preferred  features  of  the  invention  are  :- 
To  provide  a  fluid  delivery  control  system  which 

15  is  automatically  activated  when  a  fluid  delivery  noz- 
zle  is  inserted  into  the  corresponding  input  orifice  of 
a  fluid  container. 

Positive  identification  of  the  fluid  container  for 
security  and  billing  purposes  to  help  prevent  the  de- 

20  livery  of  fluid  to  unauthorized  containers. 
To  permit  automatic  payment  for  delivered  fluid 

without  the  use  of  an  identification  card  or  other  like 
device. 

The  recordation  of  relevant  information  regarding 
25  the  fluid  delivery  transaction  for  the  generation  of  ac- 

curate  and  reliable  reports. 
Permit  the  secure  delivery  of  fluid  from  an  unat- 

tended  fluid  delivery  location. 
A  system  for  authorizing  and  memorializing  a  flu- 

30  id  delivery  transaction  that  can  be  wholly  controlled 
by  an  absent  purchaser  of  the  fluid. 

An  automatic  disabling  of  the  fluid  delivery  if  the 
delivery  nozzle  is  removed  from  the  corresponding 
input  orifice  of  the  authorized  container. 

35  To  provide  a  fluid  delivery  control  and  data  ex- 
change  system  that  can  be  safely  used  in  close  prox- 
imity  to  inflammable  fluids. 

The  invention  will  now  be  described  in  greater  de- 
tail,  by  way  of  example,  with  reference  to  the  accom- 

40  panying  drawings,  in  which  :- 
Figure  1  is  a  diagrammatic  view  of  a  vehicle  and 
two  trailers  on  which  a  preferred  embodiment  of 
the  invention  has  been  installed  and  including  a 
schematic  block  diagram  of  the  exchange  of  in- 

45  formation  between  portions  of  the  invention; 
Figure  2  is  a  schematic  block  diagram  of  a  truck 
tractor  vehicle  identification  module  portion  of 
the  apparatus  of  the  present  invention  associat- 
ed  with  the  vehicle; 

so  Figure  3  is  a  schematic  block  diagram  of  a  truck 
trailer  identification  module  portion  of  the  appa- 
ratus  of  the  present  invention; 
Figure  4  is  a  schematic  block  diagram  of  an  au- 
tomobile  identification  module  portion  of  the  ap- 

55  paratus  of  the  present  invention. 
FIG.  5  is  a  schematic  block  diagram  of  a  mobile 
equipment  identification  module  portion  of  the 
apparatus  of  the  present  invention; 

2 
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FIG.  6  is  a  schematic  block  diagram  of  a  nonmo- 
bile  equipment  identification  module  portion  of 
the  apparatus  of  the  present  invention; 
FIG.  7  is  a  schematic  block  diagram  of  a  fuel 
pump  module  portion  of  the  apparatus  of  the 
present  invention; 
FIG.  8  is  a  schematic  block  diagram  of  a  fuel 
pump  truck  module  portion  of  the  apparatus  of 
the  present  invention; 
FIG.  9  is  a  schematic  block  diagram  of  a  station- 
ary  fuel  tank  module  portion  of  the  apparatus  of 
the  present  invention;  and 
FIG.  10  is  a  schematic  block  diagram  of  a  mem- 
ory  key  reader  module  portion  of  the  apparatus 
of  the  present  invention. 

Detailed  Description  of  a  Preferred  Embodiment 

A  diagrammatical  view  of  the  present  invention  is 
illustrated  in  Fig.  1,  particularly,  a  preferred  embodi- 
ment  wherein  a  vehicle  identification  module  10  is  lo- 
cated  on  board  a  truck  tractor  1  2  to  which  is  attached 
a  first  trailer  vehicle  14  and  a  second  trailer  vehicle 
16.  During  the  course  of  operation  of  the  truck  tractor 
12  and  associated  trailers  14  and  16,  it  is  desirable 
to  collect,  store  and  transmit  a  variety  of  data  regard- 
ing  the  vehicle.  Examples  of  such  data  include  hours 
of  engine  operation,  miles  traveled,  fuel  consumed, 
fuel  cost,  dates  and  times  of  engine  operation,  dates 
and  times  of  fueling  operations,  manifest  information 
regarding  the  cargo  carried  in  the  vehicles,  operator 
information,  and  the  like.  It  is  also  desirable  to  control 
refueling  operations  so  that  fuel  delivered  to  the  ve- 
hicle  is  properly  recorded  and  charged,  to  prevent 
theft  of  fuel,  and  to  provide  an  easy  and  convenient 
method  for  recording  and  communicating  such  infor- 
mation  to  a  central  processing  location. 

In  summary,  information  is  collected  by  sensors 
located  on  the  truck  tractor  12  and  associated  trailers 
14  and  16,  or  via  direct  communication  from  outside 
devices,  and  is  stored  on  identification  modules.  The 
vehicle  identification  module  10  is  located  on  the 
truck  tractor  12  and  acts  as  a  central  collection  point. 
A  first  trailer  identification  module  18  is  located  on 
the  first  trailer  14  and  a  second  trailer  identification 
module  20  is  located  on  the  second  trailer  16.  The 
trailer  identification  modules  18  and  20  are  in  com- 
munication  with  the  vehicle  identification  module  10. 
Information  and  data  collected  on  the  trailer  identifi- 
cation  modules  1  8  and  20  may  either  be  communicat- 
ed  at  once  to  the  vehicle  identification  module  or  may 
be  stored  for  later  communication. 

In  operation,  an  operator  will  enter  the  truck  trac- 
tor  12  and  will  insert  an  operator  identification  mod- 
ule  22  into  the  truck  tractor  identification  module  10. 
The  operator's  name,  drivers  license  number,  credit 
information  and  usage  authorization  code  will  be 
transmitted  from  the  operator  identification  module 

22  to  the  vehicle  identification  module  10.  If  the  au- 
thorization  code  is  correctly  identified  by  the  vehicle 
identification  module  as  an  authorized  code,  the  op- 
erator  will  be  allowed  to  start  the  engine  and  drive  the 

5  truck  tractor  12.  During  operation  of  the  truck  tractor 
12,  the  vehicle  identification  module  will  collect  and 
record  the  date  and  time  when  the  engine  was  start- 
ed,  miles  driven  by  the  truck  tractor  12,  hours  of  op- 
eration  of  the  engine,  and  other  information  as  will  be 

10  described  in  further  detail  below. 
As  described  above,  a  trailer  identification  mod- 

ule  18  is  located  on  board  the  first  trailer  14.  The  first 
trailer  identification  module  18  has  recorded  on  it  a 
trailer  identification  number  and  the  accumulated 

15  mileage  that  the  first  trailer  14  has  been  pulled  by  a 
tractor.  Upon  connection  of  the  truck  tractor  1  2  to  the 
first  trailer  14,  a  radio  frequency  (RF)  communication 
link  is  established  between  the  vehicle  identification 
module  10  and  the  trailer  identification  module  18. 

20  The  vehicle  identification  module  10  reads  from  the 
trailer  identification  module  18  the  trailer  identifica- 
tion  numberand  accumulated  mileage  total.  Addition- 
ally,  the  vehicle  identification  module  10  authorizes 
the  release  of  the  air  brakes  of  the  trailer  14,  as  will 

25  be  described  in  further  detail  below,  to  allow  the  trail- 
er  14  to  be  towed  behind  the  truck  tractor  12.  As  the 
trailer  14  is  towed,  the  distance  traveled  is  communi- 
cated  from  the  vehicle  identification  module  to  the 
trailer  identification  module  14  where  it  is  used  to  in- 

30  crement  the  accumulated  mileage.  Upon  disconnect 
of  the  truck  tractor  12  from  the  first  trailer  14,  the  ac- 
cumulated  mileage  is  written  to  nonvolatile  memory 
on  the  trailer  identification  module  18  where  it  will  be 
retained  until  the  trailer  14  is  again  connected  to  a 

35  truck  tractor  that  is  equipped  with  the  appropriate  ap- 
paratus  of  the  present  invention. 

The  second  trailer  identification  module  20  is  lo- 
cated  on  board  the  second  trailer  16  and  functions 
identically  to  that  of  the  first  trailer  identification 

40  module  18  upon  its  connection  to  the  truck  tractor  12 
behind  the  first  trailer  14.  The  trailer  identification 
numbers,  elapsed  mileage  on  the  trailers  14  and  16, 
and  other  information  may  be  stored  at  the  vehicle 
identification  module  10  for  bookkeeping  and  data 

45  collection  purposes  as  will  be  described  below. 
The  nonvolatile  memory  of  the  trailer  identifica- 

tion  modules  18  and  20  can  also  be  used  to  store 
manifest  information  regarding  the  contents  of  the 
trailer,  either  when  such  contents  are  loaded  or  from 

so  the  vehicle  identification  module  10.  Such  manifest 
information,  as  well  as  other  information  stored  in  the 
nonvolatile  memory  of  the  trailer  identification  mod- 
ules  18  and  20,  can  be  communicated  to  the  vehicle 
identification  nodule  10,  to  a  remote  device  via  a 

55  communication  link,  and/or  to  a  portable  storage  de- 
vice  such  as  a  memory  key  available  from  Datakey 
Corporation,  Burnsville,  Minnesota,  or  a  passive 
transponder  with  embedded  memory  such  as  is  avail- 

3 
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able  from  N  DC  Automation,  Inc.,  3101  Latrobe  Drive, 
Charlotte,  North  Carolina. 

A  refueling  operation  will  now  be  described.  In 
the  most  common  situation,  the  truck  tractor  12  will 
drive  up  to  a  fuel  delivery  location  such  as  a  fuel  ser- 
vice  station.  In  a  preferred  embodiment  of  the  inven- 
tion,  a  fuel  pump  module  24  (Fig.  1)  is  located  at  the 
pump  which  is  used  to  deliver  fuel  to  the  truck  tractor 
12.  The  fuel  pump  location  includes  the  usual  fuel 
nozzle  which  is  inserted  into  a  filler  neckof  afuel  tank 
of  the  truck  tractor  12.  Associated  with  the  filler  neck 
of  the  truck  tractor  12  is  an  inductive  coil  26  (Fig.  2). 
Asimilarfuel  nozzle  coil  28  (Fig.  7)  is  associated  with 
the  fuel  nozzle  of  the  fuel  pump.  The  fuel  tank  coil  26 
is  in  communication  with  the  vehicle  identification 
module  10  and  the  fuel  nozzle  coil  27  is  in  communi- 
cation  with  the  fuel  pump  module  24.  Voltage  signals 
present  in  either  coil  will  be  transmitted  to  and  re- 
ceived  by  the  other  coil  when  they  are  in  communicat- 
ing  proximity.  In  this  manner,  the  vehicle  identifica- 
tion  module  10  and  the  fuel  pump  module  24  can  in- 
tercommunicate  during  a  fuel  delivery  operation. 

Upon  insertion  of  the  fuel  nozzle  into  the  filler 
neck  of  the  truck  tractor  12,  the  fuel  pump  module  24 
sends  an  inquiry  signal  to  the  vehicle  identification 
module  10.  In  response  to  the  inquiry  signal,  the  ve- 
hicle  identification  module  10  transmits  an  authoriza- 
tion  code  to  the  fuel  pump  module  24  together  with 
the  vehicle  identification  number  of  the  truck  tractor 
12,  the  time,  date,  odometer  and  engine  hour  read- 
ings,  the  operator's  name  and  license  number,  and 
the  trailer  identification  numbers  and  odometer  read- 
ings  of  the  two  trailers  14  and  16.  If  the  authorization 
code  is  correct,  the  fuel  pump  module  24  will  activate 
the  fuel  pump  to  permit  the  delivery  of  fuel  to  the  fuel 
tank  of  the  truck  tractor  12.  The  cost  of  the  fuel  being 
delivered,  the  fuel  type,  the  volume  of  fuel,  the  fuel 
pump  identification  code,  and  the  station  identifica- 
tion  number  are  all  transmitted  from  the  fuel  pump 
module  24  to  the  vehicle  identification  module  10.  At 
short  intervals  during  the  fuel  delivery  operation,  the 
fuel  pump  module  24  continues  to  inquire  for  the  au- 
thorization  code  from  the  vehicle  identification  mod- 
ule  10.  If  the  appropriate  authorization  code  is  not  re- 
ceived,  the  fuel  pump  module  24  will  turn  off  the  fuel 
pump  and  in  this  way  prevent  delivery  of  fuel  to  an  un- 
authorized  vehicle  or  fuel  tank. 

Information  collected  by  the  fuel  pump  module  24 
may  either  be  stored  for  subsequent  collection  and 
processing  or  may  be  transmitted  to  a  remote  loca- 
tion.  Such  information  may  also  be  stored  on  the  ve- 
hicle  identification  module  10.  For  example,  the  fuel 
pump  module  24  may  be  directly  connected  to  a  sta- 
tion  computer  or  pump  controller  30  (Fig.  1)  which  will 
subsequently  transmit  the  information,  e.g.,  over  tel- 
ephone  lines,  to  the  owner  of  the  truck  tractor  12  and, 
in  certain  circumstances,  to  the  appropriate  financial 
institution  for  payment  to  the  fuel  pump  owner  for  the 

fuel  delivery  made  to  the  truck  tractor  12. 
Aschematic  diagram  of  the  vehicle  identification 

module  10  is  illustrated  in  Figure  2.  Principle  control 
of  the  vehicle  identification  module  10  is  accomplish- 

5  ed  by  acentral  processing  unit32to  which  is  attached 
a  watch  dog  timer  34.  Information  or  data  from  the 
operator  identification  module  or  memory  key  22  is 
communicated  both  to  the  CPU  32  and  to  a  2K  bit  non- 
volatile  memory  storage  device  36  where  it  will  be 

10  stored  for  access  by  the  CPU.  Odometer  and  engine 
hour  information  is  communicated  to  the  CPU  from 
transponders  38  and  40,  respectively. 

Power  voltage  is  supplied  to  the  CPU  through  a 
5-volt  output  voltage  regulator  42  connected  to  the  12 

15  volt  electrical  system  of  the  truck  tractor.  Instruction 
coding  or  programs  for  the  operation  of  the  CPU  32 
are  stored  on  a  32K  byte  memory  device  46  and  a  2K 
byte  data  memory  device  48  is  provided  for  the  stor- 
age  of  data  collected  and  processed  by  the  vehicle 

20  identification  module  10.  A32K  byte  programmable 
memory  device  (EEPROM)  47  serves  as  a  means  for 
modifying  or  updating  the  program  for  controlling  the 
operation  of  the  vehicle  identification  module  10.  If 
the  program  originally  stored  on  the  32K  byte  RAM 

25  device  46  is  to  be  changed,  a  new  program  can  be 
stored  on  the  EEPROM  47  via  an  appropriate  commu- 
nication  link  (including  the  inductive  coils  described 
below).  The  new  program  will  include  the  instructions 
necessary  to  effectively  debillitate  the  original  pro- 

30  gram  stored  on  the  RAM  device  46.  In  this  way,  the 
program  can  be  changed,  altered,  or  updated  as  de- 
sired  and  from  a  remote  location  without  substitution 
of  a  memory  chip  or  device.  A  local  area  network 
(LAN)  controller  50  handles  the  communication  of 

35  data  and  instructions  between  various  elements  of 
the  vehicle  identification  module  10. 

Communication  between  the  vehicle  identifica- 
tion  module  10  and  an  on  board  computer  23  is  ac- 
complished  through  an  RS485  communication  link  52 

40  which  is  connected  to  an  SAE  bus  of  the  on-board 
computer  system.  The  RS485  communication  link  52 
communicates  with  a  UART  54  which  in  turn  commu- 
nicates  with  a  clock  calendar  56.  The  memory  devic- 
es  46  and  48,  the  LAN  controller  50  and  the  clock  cal- 

45  endar  56  are  all  connected  to  the  central  processing 
unit  32  by  way  of  a  communication  bus  58.  Also  con- 
nected  to  the  communication  bus  58  is  a  latch  60 
which  is  used  to  operate  the  several  input  and  output 
devices  as  will  be  described  in  further  detail  below. 

so  Additionally,  the  LAN  controller  50  can  communicate 
with  a  data  collection  device  sold  by  Xata  Corpora- 
tion,  Burnsville,  Minnesota,  via  a  second  RS485  com- 
munication  link  62. 

An  alarm  relay  64  is  connected  to  the  CPU  32  and 
55  operated  thereby  to  sound  an  alarm  (not  shown)  it  an 

alarm  condition  is  sensed  by  the  central  processing 
unit  32. 

A  pair  of  fuel  cap  sensors  66  and  68  are  connect- 
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ed  to  the  central  processing  unit  32  to  send  a  signal 
when  the  corresponding  fuel  cap  has  been  removed 
to  permit  access  to  a  fuel  tank  of  the  truck  tractor  12. 

An  oil  dipstick  removal  sensor41  is  connected  to 
the  CPU  32  to  record  the  date,  time,  and  operator 
identification  on  the  vehicle  identification  module  10 
of  each  time  the  oil  dipstick  of  the  tractor  12  is  re- 
moved  during  the  monitoring  of  the  oil  level. 

The  vehicle  identification  module  10  is  connect- 
ed  to  four  antennae  in  the  preferred  embodiment.  A 
fuel  tank  coil  26  is  associated  with  one  of  the  fuel 
tanks  of  the  truck  tractor  12  and  a  second  fuel  tank 
coil  76  is  associated  with  the  second  fuel  tank.  A  third 
coil,  the  trailer  coil  80,  is  mounted  at  the  rear  of  the 
truck  tractor  12  for  communication  with  the  trailer  14 
as  described  above.  The  vehicle  identification  mod- 
ule  10  includes  an  appropriate  receptacle  for  a  2K  bit 
memory  key  22  from  which  is  downloaded  the  oper- 
ator  identification  code  and  company  authorization 
code.  A2K  bit  nonvolatile  memory  device  36  contains 
the  identification  code  of  the  vehicle  identification 
module  10  and  the  fuel  type  required  by  the  truck 
tractor  12. 

As  described  above,  the  fuel  tank  coil  26  is  posi- 
tioned  around  the  filler  neck  of  a  fuel  tank  of  the  truck 
tractor  12.  Voltage  signals  from  a  serial  data  port  70 
of  the  central  processing  unit  32  are  communicated  to 
the  fuel  tank  coil  26  through  a  modulator  72  and  a  coil 
driver  74.  Asignal  present  at  the  coil  driver  74  will  be 
communicated  to  the  fuel  tank  coil  26  if  the  latch  60 
has  provided  the  appropriate  enable  signal  to  the  coil 
driver  74.  Asecond  fuel  tank  coil  76  is  provided  which 
is  driven  by  a  second  coil  driver  78.  Communication 
between  the  truck  tractor  12  and  the  trailer  14  may 
be  accomplished  by  a  trailer  coil  80  and  a  corre- 
sponding  coil  driver  82  as  will  be  described  in  more 
detail  below.  An  oil  filler  neck  coil  81  is  provided 
around  the  engine  oil  filler  neck  of  the  engine  which 
is  driven  by  a  coil  driver  83.  Of  course,  the  coil  drivers 
78,  82,  and  83  are  also  enabled  by  signals  from  the 
latch  60. 

The  coils  26,  76,  80,  and  81  can  also  function  as 
receivers.  Voltage  signals  induced  in  the  coils  26,  76, 
80,  and  81  are  amplified  in  an  amplifier  84(a)-(d)  and 
are  communicated  to  the  serial  data  port  70  of  the 
central  processing  unit  32  through  demodulator  86 
provided  the  appropriate  enable  signal  has  been  re- 
ceived  by  the  amplifier  84(a)-(d)  from  the  latch  60. 

In  the  preferred  embodiment,  the  fuel  tank  coils 
26  and  76  are  made  of  13  six-inch  diameter  turns  of 
26  gauge  copper  wire  that  are  embedded  in  a  silastic 
rubber  potting  material  surrounded  by  a  polyethylene 
cover.  A  0.1  microfarad  capacitor  is  connected  across 
the  lead  wires  of  the  coil.  Together  the  capacitor  and 
inductance  of  the  coil  create  a  tuned  circuit  resonant 
at  approximately  61  kilohertz.  The  drive  signal  is  at 
approximately  five  volts,  peak-to-peak  and  a  fre- 
quency  of  60  kilohertz  for  a  binary  one.  The  fuel  noz- 

zle  coil  28  is  similarly  constructed  so  that  the  coils  28 
and  26  or  76  are  matched  for  efficient  intercommuni- 
cation.  In  tests,  the  coils  28  and  26  of  76  described 
above  have  a  read-write  distance  of  approximately 

5  eighteen  inches.  In  other  circumstances  where  the 
read-write  distance  must  be  greater,  for  example  if  the 
intercommunication  coils  are  mounted  on  facing  sur- 
faces  of  the  truck  tractor  and  an  adjacent  trailer,  a 
larger  diameter  coil  can  be  constructed  and  will  func- 

10  tion  at  the  above  frequencies  provided  the  induc- 
tance  of  the  coil  remains  substantially  the  same.  A 
pair  of  fourteen-inch  diameter  coils  have  a  read-write 
distance  of  approximately  six  feet. 

If  an  on  board  computer  23,  for  example,  a  com- 
15  puter  manufactured  by  Xata  Corporation,  the  vehicle 

identification  module  will  function  essentially  as  a 
communication  link  between  the  fuel  pump  identifi- 
cation  module  24  and  the  on  board  computer  23.  If  no 
on  board  computer  system  is  present,  transponders 

20  transmit  odometer  and  engine  hour  information  to  the 
central  processing  unit  32  of  the  vehicle  identification 
module  10. 

A  schematic  diagram  of  the  trailer  identification 
modules  18  and  20  are  illustrated  in  Figure  3.  Many 

25  of  the  principle  elements  of  the  trailer  identification 
modules  18  and  20  are  identical  to  that  of  the  vehicle 
identification  module  10  and  are  denoted  with  100 
series  numbers  corresponding  to  the  numbers  as- 
signed  to  corresponding  elements  of  the  vehicle  iden- 

30  tification  module  10.  Also  attached  to  the  data  bus 
1  58  is  a  64K  bit  memory  key  device  1  59  which  can  be 
used  to  transmit  up  to  64K  bits  of  information  from  the 
memory  key  device  159  to  the  trailer  identification 
module  18  or  20  or  which  can  store  up  to  64K  bits  of 

35  information  from  the  trailer  identification  module  18 
or  20.  The  trailer  identitication  module  18  or  20  mon- 
itors  the  condition  of  a  pair  of  doors  of  the  trailer  14 
or  16,  respectively,  by  way  of  door  open  sensors  111 
and  113  which  are  connected  to  the  central  process- 

40  ing  unit  132.  Aplurality  of  other  sensor  or  transponder 
units  such  as  the  temperature  sensors  115a-c,  hu- 
midity  sensors  117a-c  and  a  proximity  sensor  119, 
are  used  to  monitor  the  temperature  and  humidity  in- 
side  the  trailer  14  and,  with  respect  to  the  proximity 

45  sensor  119,  the  proximity  of  the  rear  of  the  trailer  14 
to  an  unloading  device  or  location.  The  sensors  115, 
117,  and  119  are  analog  sensors  which  produce  vol- 
tage  signals  corresponding  to  the  conditions  they  are 
sensing.  The  analog  signals  are  conditioned  and  sent 

so  to  an  8-channel  multiplexor  and  analog  digital  conver- 
ter  121  which  provides  an  interface  between  the  cen- 
tral  processing  unit  132  and  the  sensors  so  that  infor- 
mation  collected  by  the  sensors  can  be  stored  or 
processed  by  the  central  processing  unit  132.  Addi- 

55  tional  sensors  or  transponders  could  be  used  for 
sensing  engine  operating  parameters  of  the  reefer 
power  unit,  for  example.  In  the  event  greater  than 
eight  sensors  or  transponders  are  used  additional 
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multiplexor  channels  can  be  added. 
A  motor  driven  valve  123  for  the  control  of  the  air 

brakes  of  the  trailer  14  is  illustrated  at  123.  If  no  signal 
is  received  from  the  central  processing  unit  132,  the 
motor  drive  value  123  will  remain  closed  and  thus  pre- 
vent  the  air  brakes  from  releasing.  The  brakes  of  the 
trailer  14  will  thus  be  applied  and  prevent  the  trailer 
14  from  being  moved  by  a  tractor  unit.  Only  if  a  signal 
is  received  from  the  CPU  132  will  the  motor  driven 
value  123  open  to  permit  release  of  the  air  brakes  and 
movement  of  the  trailer  14.  At  unhook  of  the  trailer  14 
from  the  tractor  12,  the  motor  driven  valve  123  must 
be  driven  closed  by  the  operator  while  a  safety  button 
is  held  closed.  Once  driven  closed,  the  motor  driven 
valve  123  can  only  be  released  if  it  receives  the  prop- 
er  authorization  code  from  the  vehicle  identification 
module  10. 

An  automotive  module  11  that  is  similar  in  con- 
struction  and  operation  as  the  vehicle  module  12  is 
illustrated  schematically  in  Figure  4  with  200  series 
figure  numbers  used  to  identify  elements  of  the  au- 
tomotive  module  11  that  correspond  to  elements  of 
the  vehicle  identification  module  10  and  trailer  iden- 
tification  module  18.  An  oil  dipstick  removal  sensor 
237  has  been  added  to  record  the  time  and  date  of  re- 
moval  of  the  oil  dipstick,  presumably  to  check  the  en- 
gine  oil  level.  Additionally,  a  keyboard  225  and  inter- 
face  227  are  provided  for  the  manual  input  of  informa- 
tion  to  the  central  processing  unit  232.  An  alphanu- 
meric  display  229  is  also  provided  to  display  informa- 
tion  being  input  from  the  keyboard  225  and  infoma- 
tion  coming  from  the  central  processing  unit  232. 

It  may  be  desired  to  use  the  present  invention  to 
monitor  the  use  and  operation  of  the  vehicles  other 
than  a  truck  tractor  and  trailer.  For  example,  an  iden- 
tification  module  similar  to  the  vehicle  identification 
module  10  and  vehicle  identification  module  11  may 
be  provided  on  mobile  equipment  such  as  a  tractor, 
road  grader,  dump  truck,  or  any  other  piece  of  mobile 
equipment.  Amobile  equipment  identification  module 
13  is  illustrated  schematically  in  Figure  5  with  300 
series  numbers  identifying  elements  of  the  mobile 
equipment  identification  module  13  that  correspond 
to  elements  of  the  identification  modules  10  and  11. 

The  vehicle  identification  module  10  thus  func- 
tions  as  an  information  storage  and  retrieval  device 
for  operating  and  environmental  conditions  of  the 
trailers  as  well  as  manifest  information  regarding  car- 
go  carried  in  the  trailers.  This  capability  of  the  vehicle 
identification  module  10  is  of  particular  utility  for  stor- 
ing  other  information  unrelated  to  a  fuel  delivery 
transaction.  For  example,  service  operations  per- 
formed  on  the  vehicle  can  be  stored  on  the  vehicle 
identification  module  to  provide  an  accumulated  ser- 
vice  history  of  the  vehicle  that  is  carried  with  the  ve- 
hicle  itself.  In  another  application,  a  device  similar  to 
the  trailer  identification  module  18  or  20  could  be  as- 
sociated  with  an  underground  storage  tank.  Senors  or 

transponders  for  detecting  the  presence  of  leaking 
fuel  from  the  underground  storage  tank  would  be  con- 
nected  to  the  CPU  1  32  in  the  same  manner  as  the  se- 
nors  115-119  shown  in  FIG.  3.  The  underground  stor- 

5  age  tank  module  would  thus  function  as  an  automatic 
leakage  monitoring  system  in  addition  to  its  two-way 
fuel  delivery  transaction  identification  and  storage 
and  network  capabilities. 

In  addition,  a  4-channel  multiplexor  and  analog 
10  digital  convertor  331  is  provided  for  the  purpose  of 

permitting  the  storage  and  processing  of  information 
from  transponders  or  sensors  as  may  be  appropriate 
for  the  particular  piece  of  mobile  equipment  to  which 
the  identification  module  13  is  attached.  In  other  re- 

15  spects,  the  mobile  equipment  identification  module 
13  will  function  similarly  to  the  identification  mod- 
ules  10  and  11  described  above. 

The  invention  can  also  be  adapted  to  function 
with  equipment  which  use  petroleum  fuel  or  other  flu- 

20  ids  but  are  not  necessarily  mobile  or  used  on  a  fre- 
quent  or  continuous  basis.  In  such  circumstances,  it 
is  desirable  to  have  an  identification  module  which  is 
of  low  power  consumption  so  that  it  can  be  battery  op- 
erated  over  a  reasonable  lifetime.  A  schematic  dia- 

25  gram  of  a  low-power  identification  module  15  is  illu- 
strated  in  Figure  6  with  400  series  numbers  identify- 
ing  elements  that  correspond  to  elements  of  the  other 
identification  modules.  The  central  processing  unit  is 
a  low  power  CPU  432  with  read  only  program  memory 

30  and  a  serial  data  port  470.  It  is  interconnected  with  a 
non-volatile  RAM  memory  device  441  to  which  is  writ- 
ten  identification  and  authorization  information  atthe 
time  of  manufacture.  In  a  manner  similar  to  the  other 
identification  modules,  the  low-power  identification 

35  module  can  transmit  information  from  the  CPU  432 
via  a  fuel  tank  coi  1  426  by  way  of  a  modulator  472  and 
coil  driver  474.  To  conserve  power,  the  central  proc- 
essing  unit  432  is  turned  on  only  when  a  threshold  de- 
tector  443  senses  that  a  fuel  nozzle  has  been  insert- 

40  ed  into  the  filler  neck  of  the  equipment  to  which  the 
low  power  identification  module  15  has  been  attach- 
ed.  The  threshold  detector  443  activates  a  voltage 
switch  445  which  then  supplies  power  from  a  lithium 
battery  447  to  the  CPU  432. 

45  A  schematic  diagram  of  the  gas  pump  module  24 
is  illustrated  in  Figure  7,  with  500  series  numbers 
identifying  elements  corresponding  to  the  elements 
of  the  other  identification  modules.  As  described 
above,  the  fuel  pump  module  24  controls  the  delivery 

so  of  fuel  from  a  fuel  pump  to  a  vehicle  and  receives, 
transmits,  and  records  information  regarding  the  fuel 
delivery  operation  and  the  operating  history  of  the  ve- 
hicle.  Also  included  in  the  fuel  pump  module  24  are  a 
plurality  of  signal  input  and  output  devices.  A  horn  551 

55  is  provided  which  can  be  activated  by  the  central 
processing  unit  532  as  an  alarm  device.  Afuel  pump 
motor  553  of  the  fuel  pump  is  controlled  by  a  signal 
from  the  central  processing  unit  532  to  permit  deliv- 
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ery  of  fuel  only  to  an  authorized  vehicle  as  will  be  de- 
scribed  in  more  detail  below.  A  pulse  from  the  fuel 
pump  motor  corresponding  to  the  volume  of  fuel  be- 
ing  delivered  is  received  in  the  CPU  532  for  recording 
of  the  amount  of  the  fuel  delivery.  Finally,  an  override 
system  is  provided  consisting  of  an  override  switch 
557  and  a  pump  override  lamp  559  to  permit  the  de- 
livery  of  fuel  to  an  authorized  vehicle  that  is  not  equip- 
ped  with  one  of  the  vehicle  identification  modules  de- 
scribed  above.  The  required  authorization  code  is  in- 
put  from  a  2K  bit  memory  key. 

A  DIP  switch  561  can  be  selectively  encoded  to 
identify  the  individual  fuel  pump  on  which  the  fuel 
pump  module  24  is  located  as  well  as  the  fuel  type 
that  is  delivered  by  the  fuel  pump.  It  is  interconnected 
to  the  CPU  532  by  way  of  the  data  bus  558.  Addition- 
ally,  intercommunication  between  a  central  computer 
and  the  fuel  pump  module  24  is  provided  by  an  RS485 
driver  and  receiver  563  through  the  LAN  controller 
550  and  data  bus  558. 

As  an  alternative,  information  and  data  collected 
by  the  gas  pump  module  24  can  be  stored  over  a  per- 
iod  of  time  and  then  transferred  to  the  64k  bit  memory 
key  559.  Data  and  information  stored  on  the  memory 
key  559  can  subsequently  be  transferred  or  down- 
loaded  forf  urther  processing  by  a  memory  key  reader 
module  21  as  will  be  described  in  more  detail  below. 

As  an  alternative  to  a  stationary  fuel  pump  loca- 
tion,  fuel  may  be  delivered  to  vehicles  by  a  mobile 
pump  truck.  Included  in  the  invention  is  a  pump  truck 
module  17  which  is  illustrated  schematically  in  Figure 
8,  with  600  series  numbers  identifying  elements  cor- 
responding  to  similar  elements  of  the  other  identifi- 
cation  modules  described  previously. 

The  pump  truck  module  17  differs  in  that  seven 
transmit  and  receive  coils  76  are  provided,  four  of 
which  are  associated  with  delivery  hoses,  two  of 
which  are  associated  with  input  filler  necks  for  the 
tanks  of  the  pump  truck,  and  one  of  which  is  associ- 
ated  with  the  filler  neck  of  the  fuel  tank  of  the  pump 
truck  itself.  Each  coil  76  has  an  associated  coil  driver 
74  and  output  amplifier  84.  A  transmit  coil  latch  660a 
sends  enable  signals  from  the  CPU  632  to  the  coil 
driver  74.  Correspondingly,  a  receiving  coil  latch 
660b  enables  the  amplifiers  84. 

A  DIP  switch  661  is  used  to  input  the  fuel  type  into 
the  central  processing  unit  632.  A  variety  of  input  and 
output  signals  communicate  information  between  the 
central  processing  unit  632  and  remote  sensors  and 
equipment.  Included  are  a  pair  of  pump  override 
switches  657a  and  657b  and  associated  pump  over- 
ride  lamps  659a  and  659b  which  will  permit  the  deliv- 
ery  of  fuel  to  authorized  vehicles  which  do  not  have 
an  appropriate  identification  module  of  this  invention, 
as  will  be  described  in  greater  detail  below.  A  fuel 
valve  663(a)-(d)  is  associated  with  each  of  the  four 
hoses  for  the  delivery  of  fuel  from  the  pump  truck. 
The  fuel  valves  663(a)-(d)  will  be  opened  by  the  cen- 

tral  processing  unit  632. 
Illustrated  schematically  in  Figure  9  is  a  station- 

ary  tank  module  19,  with  700  series  numbers  identi- 
fying  elements  corresponding  to  the  elements  of  the 

5  other  identification  modules  described  previously. 
Unique  to  the  stationary  tank  module  19  are  a  pair  of 
distinct  fuel  delivrery  systems,  one  of  which  is  at  the 
standard  volume  rate  via  the  standard  nozzle  771  and 
the  other  of  which  is  a  fast  fuel  delivery  nozzle  773  for 

10  the  delivery  of  fuel  at  an  increased  volume  rate  for  the 
filling  of  pump  trucks  and  the  like.  Because  the  sta- 
tionary  tank  module  19  may  be  at  a  remote  location 
without  ready  access  to  an  outside  power  source,  it 
is  anticipated  that  power  be  supplied  from  either  a  li- 

15  thium  battery,  a  solar  battery  recharge  system,  an 
umbilical  power  cord  633  between  a  pump  truck  and 
the  stationary  tank  module  19,  or  if  available  by  a  di- 
rect  link  to  110  volts  AC  or  12  volts  DC. 

A  fuel  delivery  operation  between  a  truck  tractor 
20  which  carries  a  vehicle  identification  module  10  and 

a  fuel  pump  location  having  a  fuel  pump  identifica- 
tion  module  24  begins  when  the  truck  tractor  12  pulls 
into  a  fuel  delivery  location.  The  operator  inserts  the 
memory  key  22  into  an  appropriate  receptacle  asso- 

25  ciated  with  the  fuel  pump  identification  module  24. 
The  memory  key  22  carries  the  operator  identifica- 
tion  and  authorization  code  required  forfuel  delivery, 
and  will  serve  as  a  portable  memory  module  on  which 
the  fuel  delivery  operation  or  a  plurality  of  fuel  deliv- 

30  ery  operations  can  be  recorded. 
The  operator  will  remove  the  fuel  cap  from  the 

fuel  tank  of  the  trucktractor  12.  Upon  its  removal,  the 
time  and  date  of  the  same  will  be  recorded  on  the  ve- 
hicle  identification  module  10.  The  operator  will  then 

35  insert  the  fuel  nozzle  of  the  fuel  pump  into  the  filler 
neck  of  the  fuel  tank.  When  the  fuel  nozzle  coil  28  is 
in  communicating  proximity  to  the  fuel  tank  coil  26, 
the  fuel  tank  coil  26  will  receive  an  inquire  signal  from 
the  fuel  nozzle  coil  28.  Upon  receipt  of  the  inquire  sig- 

40  nal,  the  vehicle  identification  module  10  will  transmit 
its  authorization  code  and  fuel  type  code.  If  the  au- 
thorization  code  is  recognized  by  the  fuel  pump  mod- 
ule  24,  the  delivery  of  fuel  will  begin.  The  vehicle  iden- 
tification  module  10  will  also  transmit  the  driver's  li- 

45  cense  and  state  code  number,  the  license  number 
and  state  code  of  the  truck  tractor  12,  the  truck  trac- 
tor  12  engine  hours  and  odometer  reading,  the  li- 
cense  number  and  state  code  of  any  trailers  14 
and/or  16,  and  the  odometer  readings  of  the  trailers. 

so  During  the  fuel  delivery  operation,  the  fuel  pump 
identification  module  24  continues  to  require  an  au- 
thorization  code  from  the  vehicle  identification  mod- 
ule  10.  If  no  authorization  code  is  received,  the  fuel 
delivery  will  be  discontinued.  In  the  preferred  em- 

55  bodiment,  an  inquire  signal  is  transmitted  at  every 
one  second  interval.  Accordingly,  if  the  fuel  nozzle  is 
withdrawn  from  the  filler  neck  of  an  authorized  vehi- 
cle,  the  delivery  of  fuel  will  be  promptly  interrupted. 
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The  fuel  pump  is  equipped  with  a  pulser  which 
sends  a  signal  that  corresponds  to  a  preselected  vol- 
ume  of  delivered  fuel,  e.g.,  a  pulse  for  every  one- 
tenth  of  a  gallon.  In  this  way,  the  fuel  pump  identifi- 
cation  module  24  can  keep  track  of  the  volume  of  fuel 
delivered  to  an  authorized  vehicle.  This  information  is 
transmitted  to  and  stored  by  the  vehicle  identification 
module  10. 

The  fuel  pump  identification  module  24  can  also 
request  and  receive  complete  diagnostic  engine  data 
from  a  S.A.E.  J1708  network  bus  of  the  truck  tractor 
12  if  it  is  so  equipped.  The  fuel  pump  identification 
module  24  may  also  be  provided  with  a  keyboard 
which  can  be  used  to  input  information  directly  to  the 
fuel  pump  identification  module  24.  The  keyboard 
can  be  used,  for  example,  if  fuel  is  to  be  delivered  to 
a  truck  tractor  that  is  not  equipped  with  a  vehicle  iden- 
tification  module  10.  In  this  mode,  an  authorization 
code  would  be  input  into  the  keyboard  by  the  operator. 
Another  override  function  is  provided  by  the  2K  mem- 
ory  key  522  that  must  be  inserted  by  the  operator  into 
the  appropriate  module  of  the  fuel  pump  identifica- 
tion  module.  The  memory  key  522  identifies  the  op- 
erator  and  provides  the  appropriate  authorization 
code  which  will  permit  a  fuel  delivery  operation  to 
proceed  in  an  override  condition. 

Information  and  data  received  by  the  fuel  pump 
identification  module  24  may  be  transmitted  to  a  re- 
mote  location  such  as  a  main  frame  company  com- 
puter  via  telephone  lines  in  the  usual  method  or  via 
cellular  telephone  intercommunication.  Alternatively, 
a  local  personal  computer  or  similar  computing  de- 
vice  may  be  located  at  the  service  station  of  the  fuel 
pump  and  which  is  in  communication  with  each  fuel 
pump  identification  module  24  at  the  service  station 
location.  A  hard  copy  of  the  fuel  delivery  transaction 
is  printed  by  the  personal  computer  and  may  be  stor- 
ed  by  the  owner  of  the  service  station,  with  a  copy  go- 
ing  to  the  truck  tractor  operator  and  to  the  owner  of 
the  truck  tractor.  If  the  fuel  pump  identification  mod- 
ule  is  connected  so  as  to  transmit  information  to  a  re- 
mote  computer,  the  invention  can  be  used  to  provide 
automatic  data  capture  to  allow  for  electronic  funds 
transfer  or  ACH  payment  of  fuel  purchases  and  to 
permit  generation  of  accounts  receivable,  inventory, 
fleet  management,  stocks  depletion,  and  excise  tax 
accounting  reports  of  interest  to  the  owner  of  the 
truck  tractor  and  of  the  service  station. 

Information  and  data  may  be  exchanged  be- 
tween  the  vehicle  identification  module  and  the  trail- 
er  identification  module  either  by  way  of  a  hard-wired 
RS232  or  RS485  communication  link  or  by  intercom- 
municating  coils  similar  to  the  fuel  tank  and  fuel  noz- 
zle  coils  described  above.  The  advantage  of  the  inter- 
communicating  coils  is  that  no  independent,  hard- 
wired  connection  is  required,  so  that  the  connection 
is  not  subject  to  degradation  under  the  severe  envir- 
onmental  and  use  conditions  experienced  by  over- 

the-road  trucks.  A  truck  tractor  coil  is  mounted  on  the 
rear  of  the  truck  tractor  so  that  it  will  be  in  communi- 
cating  proximity  to  a  trailer  coil  that  will  be  mounted 
on  the  front  end  portion  of  the  trailer  14.  Alternatively, 

5  the  tractor  coil  could  be  mounted  under  the  fifth- 
wheel  hub  and  above  the  frame  of  the  tractor;  the 
trailer  coil  would  then  be  mounted  on  the  trailer  floor 
so  that  it  wi  II  be  above  the  tractor  coi  I  when  the  trai  ler 
is  connected  to  the  fifth  wheel.  Or,  the  tractor  coil  is 

10  embedded  in  the  casting  of  the  fifth-wheel  hub  and 
the  trailer  coil  in  the  fifth-wheel  plate  of  the  trailer.  In- 
formation  collected  by  the  trailer  identification  mod- 
ule  18  can  thus  be  communicated  to  the  vehicle  iden- 
tification  module  10  and,  conversely,  odometer  and 

15  time  and  date  information  can  be  transmitted  from 
the  vehicle  identification  module  10  to  the  trailer 
identification  module  18.  Asimilarset  of  coils  are  pro- 
vided  between  the  first  trai  ler  1  4  and  the  second  trail- 
er  1  6  so  that  intercommunication  between  the  vehicle 

20  identification  module  10  and  the  second  trailer  iden- 
tification  module  20  can  occur. 

The  fuel  pump  identification  nodule  24  is  also 
provided  with  a  DIP  switch  561  which  can  be  used  to 
set  an  identification  code  for  the  fuel  pump  identif  i- 

25  cation  module  24.  Further,  the  module  24  accepts  a 
64K  bit  memory  key  559  to  which  may  be  written  fuel- 
ing  data  that  has  been  stored  at  the  fuel  pump  iden- 
tification  module  24,  which  is  necessary  if  the  fuel 
pump  identification  module  24  is  not  linked  for  com- 

30  munication  to  a  remote  data  capture  unit  as  described 
above. 

At  hook  up  of  the  truck  tractor  12  and  the  trailer 
14,  an  authorization  code  is  transmitted  from  the 
truck  tractor  12  to  the  trailer  14  through  the  coils  80 

35  and  126.  If  the  trailer  identification  module  18  recog- 
nizes  the  authorization  code,  it  will  respond  with  its 
resident  identification  code  and  totalized  mileage. 
This  information  is  stored  at  the  vehicle  identification 
module  10.  If  manifest  information  has  been  stored  at 

40  the  trailer  identification  module  18,  it  will  also  be 
transmitted  for  storage  at  the  vehicle  identification 
module  upon  hookup. 

If  the  trailer  18  is  a  refrigerated  trailer,  or  "reefer" 
the  vehicle  identification  module  will  request  a  sys- 

45  terns  check  of  the  conditions,  for  example  tempera- 
ture  and  humidity,  inside  the  refrigerated  trailer.  Such 
information  is  available  on  the  trailer  identification 
module  from  its  sensors  115  and  117.  Additionally, 
whether  the  doors  are  open  on  the  refrigerated  trailer 

so  could  be  monitored  as  well  as  fuel  level  in  the  engine 
which  powers  the  refrigeration  unit  of  the  refrigerated 
trailer. 

The  trailer  identification  module  18  is  connected 
to  the  electrical  system  of  the  truck  tractor  12.  When 

55  the  trailer  14  is  unhooked  from  the  truck  tractor  12, 
the  trailer  identification  module  14  senses  the  loss  of 
power  and  built  in  capacitors  provide  the  power  to 
write  data  to  nonvolatile  memory  of  the  trailer  identi- 

8 
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fication  module  18  for  storage.  In  this  way,  total  ac- 
cumulated  mileage  of  the  trailer  14  is  always  avail- 
able  from  the  trailer  identification  module  18  even 
though  it  may  not  be  always  powered. 

If  the  trailer  14  is  a  refrigerated  trailer,  power  will 
be  available  from  the  refrigerated  unit. 

An  information  and  power  input  module  is  located 
at  the  rear  of  the  trailer  14  and  communicates  with  the 
trailer  identification  module  18.  Information  regard- 
ing  the  manifest  or  cargo  to  be  carried  by  the  trailer 
14  can  be  input  via  this  communication  linkage  which 
is  connected  to  the  RS485  driver  152  of  the  trailer 
identification  module  18. 

Atheft  prevention  function  is  built  in  to  the  trailer 
identification  module  18.  If,  at  the  time  of  hookup,  the 
trailer  identification  module  18  receives  an  appropri- 
ate  company  authorization  code,  the  motor  driven 
valve  123  is  opened  and  the  air  line  is  opened  to  the 
air  brakes  of  the  trailer  14.  When  the  truck  tractor  12 
is  unhooked  from  the  trailer  14,  the  operator  will  hold 
a  switch  down  and  manually  drive  the  solenoid  to  the 
closed  position  to  put  the  trailer  in  a  "safe"  condition. 

The  automotive  identification  module  11  (Fig.  4) 
junctions  very  similarly  to  the  vehicle  identification 
module  10,  and  as  explained  above,  has  similar  com- 
ponents.  A2K  memory  key  222  is  inserted  by  an  op- 
erator  into  an  appropriate  receptacle  of  the  automo- 
tive  identification  module  11.  The  automotive  identi- 
fication  module  records  the  operator's  identification 
number  and  authorization  code  and  records  on  the 
memory  key  222  the  time  and  date  every  time  that 
the  automobile  engine  is  started  and  stopped  along 
with  a  chart  of  accounts  and  a  business  or  personal 
mileage  designation.  Additionally,  the  vehicle  identi- 
fication  code  is  written  to  the  memory  key  222  upon 
its  insertion  by  the  operator. 

A  64K  memory  key  259  is  used  with  the  automo- 
tive  identification  module  11  to  act  as  a  portable  ran- 
dom  access  memory  device  for  data  and  information 
storage  and  downloading  of  such  information  which  is 
written  to  the  key  by  the  automotive  identification 
module  11.  Inputs  from  the  odometer  240  and  ignition 
transponders  238  are  written  to  the  memory  key  259 
when  the  vehicle  is  started  and  stopped  so  as  to  pro- 
vide  a  corresponding  log  of  miles  and  engine  hours 
along  with  the  clock  time  of  starting  and  stopping  of 
the  automobile.  An  optional  keyboard  225  can  be 
used  to  provide  a  means  for  inputting  a  chart  of  ac- 
counts  and  for  selecting  a  credit  card  identification 
code  which  is  stored  in  the  memory  of  the  automobile 
identification  module  11  to  provide  authorization  for 
payment  of  fuel  via  the  stored  credit  card  information. 
This  credit  card  information  can  be  accessed  only 
through  the  inductive  link  between  the  coils  of  the 
fuel  nozzle  and  the  fuel  filler  neck.  While  the  automo- 
bile  identification  module  11  is  primarily  powered  by 
power  from  the  battery  of  the  automobile,  a  lithium 
battery  244  is  provided  for  backup  power  for  the 

clock/calendar  module  256. 
An  additional  application  of  the  invention  is  the 

mobile  construction  equipment  identification  module 
1  3  (Fig.  5).  As  with  the  automobile  identification  mod- 

5  ule  11  ,  a  2K  bit  memory  key  322  or  a  64K  bit  memory 
key  (not  shown)  may  be  used  to  input  the  company 
authorizat  ion  code  for  f  uel  ing,  the  operator  ident  if  ica- 
tion  code  and  other  such  information  for  downloading 
to  the  mobile  construction  equipment  identification 

10  module  1  3.  All  otherfeatures  remain  substantially  un- 
changed.  An  additional  capacity  is  provided  by  the 
four  channel  multiplexor  and  analog  to  digital  conver- 
ter  331  which  permits  four  transponders  to  be  con- 
nected  to  the  central  processing  unit  332  for  monitor- 

is  ing  of  operating  conditions  of  the  construction  equip- 
ment  on  which  the  identification  module  1  3  is  mount- 
ed.  For  example,  engine  oil  level  could  be  monitored 
and  connected  to  an  alarm,  and  so  on. 

The  module  13  has  particular  applicability  in  the 
20  airline  industry  wherein  the  fuel  filler  necks  of  the  air- 

plane  tanks  are  equipped  with  coils  326  and  fuel  is 
delivered  either  from  a  stationary  tank  equipped  with 
a  module  24  or  a  pump  truck  having  a  module  17  as 
descibed  below.  The  modules  would  communicate 

25  and  interact  to  ensure  that  only  the  proper  type  of  fuel 
was  delivered,  to  automatically  record  on  the  airplane 
and  at  the  fuel  delivery  device  the  type  of  fuel  deliv- 
ered,  the  date  and  time,  quantity,  operator  identifica- 
tion,  and  other  useful  information. 

30  The  invention  also  contemplates  a  low  power 
identification  module  1  5  (Fig.  6)  for  use  on  equipment 
which  does  not  include  a  battery  or  other  power 
means.  The  low  power  identification  module  15  has 
recorded  in  nonvolatile  RAM  441  a  company,  vehicle, 

35  and  fuel  type  code.  This  code  is  recognized  by  fuel 
pumps  that  are  owned  by  the  owner  of  the  equipment 
on  which  the  low  power  identification  module  15  is 
mounted.  The  low  power  identification  module  15  re- 
mains  inert  until  a  threshold  detector  443  is  breached 

40  after  which  power  is  provided  from  the  lithium  battery 
447  through  the  voltage  switch  445  to  the  central 
processing  unit  432. 

The  invention  further  contemplates  that  fuel  may 
be  delivered  from  a  mobile  pump  truck  to  which  is  at- 

45  tached  a  pump  truck  identification  module  1  7  (Fig.  8). 
The  pump  truck  identification  module  17  is  adapted 
to  accommodate  a  plurality  of  fuel  delivery  tanks, 
which  in  the  preferred  embodiment  number  four.  Ad- 
ditionally,  a  coil  is  provided  around  the  filler  neck  of 

so  the  tanks  to  record  fuel  that  is  input  into  the  pump 
truck.  The  pump  truck  identification  module  17  is 
also  adapted  to  provide  for  the  delivery  of  fuel  from 
each  of  the  four  separate  tanks  by  way  of  the  fuel 
valve  663.  Fueling  data  captured  by  the  pump  truck 

55  identification  module  17  includes  the  name  of  the  au- 
thorized  operator,  the  date,  time,  pump  truck  identi- 
fication  code,  engine  hours,  odometer  reading,  the 
identification  code  of  the  mobile  equipment  to  which 

9 
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fuel  is  being  delivered,  the  operator  I.D.  of  the  mobile 
equipment,  the  odometer,  engine  hours,  fuel  type, 
and  number  of  gallons  delivered  to  the  mobile  equip- 
ment.  As  with  the  fuel  pump  identification  module  24, 
continuity  of  signal  is  required  for  security  purposes 
such  that  the  delivery  of  fuel  is  interrupted  if  the  fuel 
nozzle  is  removed  from  the  filler  neck  of  an  autho- 
rized  vehicle  or  piece  of  mobile  equipment. 

Fueling  may  also  be  done  in  an  override  condi- 
tion,  wherein  the  data  captured  includes  the  name  of 
the  authorized  operator  of  the  pump  truck,  the  date, 
time,  pump  truck  I.D.  number,  engine  hours,  odom- 
eter,  fuel  type,  and  number  of  gallons  delivered.  The 
system  may  be  overridden  only  when  an  authorized 
memory  key  is  inserted  and  the  operator  engages  an 
override  switch. 

Of  course,  use  of  a  memory  key  as  customer 
identification  and  fuel  delivery  authorization  device 
could  be  employed  with  any  of  the  other  modules  to 
permit  the  delivery  of  fuel  from  a  tank  equipped  with 
a  module  to  a  non-equipped  vehicle  or  tank. 

A  reel-mounted  hose  is  frequently  used  for  the 
dispensing  of  fuel  from  the  pump  trucks.  This  fuel 
nozzle  may  also  be  used  to  communicate  data  and  in- 
formation  with  a  vehicle  or  piece  of  mobile  equip- 
ment.  For  this  communication,  a  coil  is  located  on  the 
hub  of  the  hose  reel  and  a  corresponding  stationary 
coil  is  located  adjacent  thereto  and  mounted  on  the 
pump  truck.  In  this  way,  communication  proximity  is 
maintained  regardless  of  the  rotational  position  of  the 
hose  reel. 

The  controls  and  fuel  nozzles  and  hoses  of  a  fuel 
pump  truck  are  typically  located  at  the  rear  of  the 
truck.  To  provide  information  to  the  operator  during  a 
fuel  delivery  operation,  the  amount  of  fuel  being  de- 
livered  and,  possibly,  the  type  of  fuel,  time  and  date, 
and  customer  identification  information,  is  displayed 
on  a  remote  display  655  located  at  the  rear  of  the 
pump  truck.  The  remote  display  655  is  connected  to 
the  bus  658  by  a  UART  654  and  an  RS422  communi- 
cation  driver  653.  A  printer  (not  shown)  may  be  locat- 
ed  on  the  pump  truck  for  the  generation  of  invoices 
and  the  like  so  that  a  hard  copy  of  the  fuel  delivery 
transaction  can  be  left  with  the  customer. 

The  invention  also  contemplates  a  stationary  fuel 
tank  identification  module  19  (Fig.  9)  of  similar  struc- 
ture  and  function  as  the  identification  modules  de- 
scribed  above.  The  stationary  fuel  tank  identification 
module  19  may  be  powered  either  by  battery,  solar 
and  battery,  a  direct  power  link  (either  110  volts  AC 
or  12  volts  DC)  or  an  umbilical  cord  from  a  pump 
truck.  The  identification  module  19  controls  a  pair  of 
solenoid  fuel  valves,  standard  delivery  valve  763a 
and  fast  delivery  valve  763b.  The  standard  delivery 
valve  763a  is  used  if  fuel  is  being  pumped  from  the 
stationary  fuel  tank  to  the  fuel  tank  of  a  vehicle.  Al- 
ternatively,  the  fast  delivery  valve  763b  and  associ- 
ated  nozzle  773  are  used  if  fuel  is  being  delivered  to 

a  pump  truck. 
Communication  of  data  and  information  between 

the  stationary  fuel  tank  module  1  9  and  a  vehicle  is  ac- 
complished  through  an  antenna  mounted  on  the  fuel 

5  nozzle  and  one  on  the  filler  neck  of  the  vehicle.  Again, 
the  fuel  delivery  operation  is  interrupted  if  continuity 
of  communication  between  the  respective  coils  is  in- 
terrupted  for  more  than  one  second. 

The  stationary  fuel  tank  identification  module  19 
10  is  useful  in  association  with  storage  tanks  that  are 

either  above  or  below  ground  or  which  store  pressu- 
rized  fluids,  such  as  propane,  oxygen,  or  ammonia. 
Alternatively,  the  nonmobile  equipment  module  15  or 
obvious  variations  thereof  may  be  employed  at  sta- 

rs  tionary  tank  locations  to  provide,  for  example,  cus- 
tomer  identification,  authorization  codes  and  credit 
account  information  attendant  to  a  fuel  or  other  fluid 
delivery  transaction. 

A  2K  memory  key  722  may  be  used  for  an  oper- 
20  ator  key  and  override  of  the  fuel  security  system.  The 

64K  memory  key  759  may  also  be  used  for  authorized 
downloading  of  fueling  data  information  that  has 
been  stored  by  the  stationary  fuel  tank  identification 
module  19  over  an  extended  period  of  time. 

25  As  with  the  other  fuel  delivery  modules,  the  sys- 
tem  may  be  overridden  with  an  authorized  memory 
key.  A  key  pad  can  be  added  to  input  data  for  vehicles 
not  equipped  with  an  appropriate  vehicle  identifica- 
tion  module.  The  stationary  fuel  tank  module  19  may 

30  either  be  connected  to  a  remote  computer  or  data 
storage  unit  for  on-line  communication  of  fuel  deliv- 
ery  transactions,  or  such  information  may  be  stored 
at  the  stationary  tank  identification  module  19  and 
downloaded  to  the  64K  memory  key  759  which  may 

35  then  be  transported  to  the  remote  processing  loca- 
tion. 

Fuel  delivery  transaction  information  and  data 
recorded  on  the  memory  keys  559,  659,  and  759  is 
downloaded  for  further  processing  by  a  memory  key 

40  reader  module  21  as  illustrated  in  Figure  10,  with  800 
series  numbers  identifying  elements  corresponding 
to  elements  of  other  modules  described  previously. 
The  64k  bit  memory  key  559,  659,  or  759  is  coded  to 
be  identified  by  the  memory  key  reader  module  21  as 

45  an  authorized  transaction  information  key.  It  inputs 
information  and  data  stored  on  it  regarding  fuel  deliv- 
ery  transactions  made  from  a  fuel  pump,  a  pump 
truck,  or  a  stationary  tank.  The  information  and  data 
is  stored  by  the  memory  key  reader  module  21  for 

so  subsequent  transfer  via  an  RS485  link  895  to  another 
computer.  A  liquid  crystal  display  893  and  driver  891 
are  provided  to  display  time  and  date  and  prompts 
from  the  program  controlling  the  memory  key  reader 
module  21. 

55  The  preferred  embodiment  described  herein  is  a 
liquid  petroleum  fuel  delivery  system.  The  invention 
can,  of  course,  be  used  with  a  delivery  system  for  any 
fluid,  such  as  water,  oxygen,  ammonia,  solvents,  her- 

10 
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bicides  and  pesticides,  and  so  on. 

Claims 
5 

1.  Apparatus  for  two-way  communication  of  infor- 
mation  between  a  fluid  container  and  a  fluid  de- 
livery  device,  comprising: 

a)  a  first  information  storage  and  retrieval  de- 
vice  (30)  associated  with  the  fluid  delivery  10 
means  and  in  which  information  regarding  a 
fluid  delivery  transaction  is  storable; 
b)  means  for  transmitting  and  receiving  infor- 
mation  between  the  fluid  container  and  the 
fluid  delivery  means;  15 
c)  security  means  (10)  for  authorizing  delivery 
of  fluid  to  the  fluid  container  only  upon  the 
transmission  from  the  fluid  container  of  an 
identification  signal  approved  by  said  first  in- 
formation  device;  and  20 
d)  means  (23)  associated  with  the  fluid  con- 
tainer  for  generating  the  identification  signal; 
characterised  in  that  the  apparatus  further 
comprises:- 
e)  a  second  information  storage  and  retrieval  25 
device  (23)  associated  with  the  fluid  container 
and  having  means  in  which  information  re- 
garding  said  fluid  transaction  are  storable, 
and  in  that; 
f)  the  means  for  transmitting  and  receiving  in-  30 
formation  comprises  means  for  charging  the 
information  relative  to  the  fluid  transaction 
into  the  second  information  device  and  in 
which  information  regarding  said  fluid  deliv- 
ery  transaction  is  storable.  35 

2.  Apparatus  according  to  claim  1  ,  wherein  the  iden- 
tification  signal  is  a  coded  signal. 

3.  Apparatus  as  defined  in  claim  1  or  2,  and  further  40 
comprising  means  for  communicating  informa- 
tion  regarding  the  fluid  delivery  transaction  be- 
tween  the  fluid  delivery  system  information 
means  and  a  remote  location. 

45 
4.  Apparatus  as  defined  in  claim  1  or  2,  and  further 

comprising  means  for  communicating  informa- 
tion  regarding  the  fluid  delivery  transaction  be- 
tween  the  fluid  container  information  means  and 
a  remote  location.  50 

5.  Apparatus  as  defined  in  claim  3  or  4,  wherein 
said  remote  location  is  a  credit/debit  account  for 
payment  of  fluid  delivered  in  the  transaction. 

55 
6.  Apparatus  as  defined  in  any  of  the  preceding 

claims,  wherein  said  fluid  container  is  a  fuel  tank 
of  a  vehicle  (12). 

7.  Apparatus  as  defined  in  claim  6,  wherein  the  ve- 
hicle  information  storage  and  retrieval  means  in- 
cludes  a  digital  memory  device  (23)  on  which  is 
recorded  information  regarding  the  operational 
history  of  the  vehicle. 

8.  Apparatus  as  defined  in  any  of  claims  1-7,  where- 
in  said  means  for  transmitting  and  receiving  in- 
formation  comprises: 

a)  a  first  antenna  associated  with  the  fluid 
container  and  in  communication  with  said  flu- 
id  container  information  storage  and  retrieval 
device  (23); 
b)  a  second  antenna  associated  with  the  fluid 
delivery  device  and  in  communication  with 
said  fluid  delivery  information  storage  and  re- 
trieval  device  (30);  and 
c)  wherein  said  fluid  container  identification 
and  said  fluid  delivery  transaction  informa- 
tion  is  exchanged  via  signals  transmitted  and 
received  between  said  first  and  second  an- 
tennae. 

9.  Apparatus  as  defined  in  claim  6  or  7,  or  claim  8 
when  appended  to  claim  6,  wherein  said  informa- 
tion  communication  means  comprises: 

a)  a  first  antenna  in  communication  with  said 
vehicle  information  means  (23); 
b)  a  second  antenna  in  communication  with 
said  fuel  delivery  system  information  means 
(30); 
c)  wherein  said  vehicle  identification  signal 
and  said  fuel  delivery  transaction  information 
is  exchanged  via  signals  transmitted  and  re- 
ceived  between  said  first  and  second  anten- 
nae. 

10.  Apparatus  as  defined  in  any  of  claims  1-7,  where- 
in  said  transmitting  and  receiving  means  com- 
prises: 

a)  a  first  inductive  coil  communication  link  as- 
sociated  with  the  fluid  container;  and 
b)  a  second  inductive  coil  communication  link 
associated  with  the  fluid  delivery  device. 

11.  Apparatus  as  defined  in  claim2and  any  of  claims 
3  to  10  when  appended  thereto,  wherein  said  in- 
formation  communication  means  comprises: 

a)  a  first  inductive  coil  communication  link 
(26,76,80,81;  126,  176,  180;  226;  326;  426)  as- 
sociated  with  the  fluid  container  device;  and 
b)  a  second  inductive  coil  communication  link 
(28; 

76)  associated  with  the  fluid  container  device. 

12.  Apparatus  as  defined  in  claim  10,  and  further 
comprising: 

a)  a  fluid  delivery  orifice  of  the  fluid  container; 

11 
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b)  a  fluid  delivery  nozzle  of  the  fluid  delivery 
device; 
c)  wherein  said  first  inductive  coil  communi- 
cation  link  (26,76,80,81;  126,176,180;  226; 
326;  426)  is  located  adjacent  said  fluid  deliv- 
ery  orifice; 
d)  wherein  said  second  inductive  coil  commu- 
nication  link  (28;  76)  is  located  adjacent  said 
fluid  delivery  nozzle;  and 
e)  wherein  said  coils  are  in  transmitting  and 
receiving  alignment  and  proximity  when  said 
fluid  delivery  nozzle  is  inserted  into  said  fluid 
delivery  orifice  during  said  fluid  delivery 
transaction. 

17.  Apparatus  as  defined  in  claim  16,  wherein  said 
remote  location  is  a  credit/debit  account  for  pay- 

ment  of  fluid  delivered  in  the  transaction. 

18.  Apparatus  as  defined  in  any  of  the  preceding 
claims,  wherein  said  information  communication 

5  means  or  transmitting  and  receiving  means  com- 
prises: 

a)  a  first  fiber  optic  communication  link  asso- 
ciated  with  the  fluid  container;  and 
b)  a  second  fiber  opt  ic  I  ink  associated  with  the 

10  fuel  delivery  system. 

19.  Apparatus  as  defined  in  claim  18,  wherein  said 
first  fiber  optic  communication  link  comprises: 

a)  a  phototransmitter; 
15  b)  a  lens;  and 

c)  a  fiber  optic  cable  interconnecting  said 
photo-transmitter  and  said  lens. 

20.  Apparatus  as  defined  in  claim  18  or  19,  wherein 
20  said  second  fiber  optic  communication  link  com- 

prises: 
a)  a  photosensor; 
b)  a  lens;  and 
c)  a  fiber  optic  cable  interconnecting  said 

25  photosensor  and  said  lens. 

21.  Apparatus  as  defined  in  claim  18  and  20  and,  fur- 
ther  comprising: 

a)  a  fuel  delivery  orifice  of  the  fuel  container; 
30  b)  a  fuel  delivery  nozzle  of  the  fuel  delivery 

system;  and 
c)  wherein  said  lens  of  said  first  fiber  optic 
communication  link  is  located  adjacent  said 
fuel  delivery  orifice; 

35  d)  wherein  said  lens  of  said  second  fiberoptic 
communication  link  is  located  adjacent  said 
fuel  delivery  nozzle;  and 
e)  wherein  said  lenses  are  in  transmitting  and 
receiving  alignment  and  proximity  when  said 

40  fuel  delivery  nozzle  is  inserted  into  said  fuel 
delivery  orifice  during  said  fuel  delivery  trans- 
action. 

22.  Apparatus  as  defined  in  claim  7,  and  any  of 
45  claims  8  to  21  when  appended  thereto,  wherein 

said  operating  history  information  includes  infor- 
mation  selected  from  the  group  consisting  of  cur- 
rent  mileage,  mileage  elapsed  since  preceding 
fuel  delivery,  vehicle  identification  number,  own- 

so  er  of  the  vehicle,  current  hours  the  vehicle  has 
operated,  hours  of  operation  of  the  vehicle  since 
preceding  fuel  del  ivery  ,  ident  ity  of  operator  of  the 
vehicle,  diagnostic  information  retrieved  from  an 
S.A.E.  J1  708  diagnostic  bus,  and  billing  informa- 

55  tion. 

23.  Apparatus  as  defined  in  claims  1  or  2,  further 
comprising: 

12 

13.  Apparatus  as  defined  in  claim  11,  and  further 
comprising: 

a)  a  fluid  delivery  orifice  of  the  fluid  container; 
b)  a  fluid  delivery  nozzle  of  the  fluid  delivery 
device;  20 
c)  wherein  said  first  inductive  coil  communi- 
cation  link  (26,76,80,81;  126,176;  226;  326; 
426)  is  located  adjacent  said  fluid  delivery  or- 
ifice; 
d)  wherein  said  second  inductive  coil  commu-  25 
nication  link  (28;  76)  is  located  adjacent  said 
fluid  delivery  nozzle;  and 
e)  wherein  said  coils  are  in  transmitting  and 
receiving  alignment  and  proximity  when  said 
fluid  delivery  nozzle  is  inserted  into  said  fluid  30 
delivery  orifice  during  said  fluid  delivery 
transaction. 

14.  Apparatus  as  defined  in  claim  1,  and  any  of 
claims  3  to  13  when  appended  thereto,  wherein  35 
said  security  means  (10)  permits  delivery  of  fluid 
to  the  fluid  container  only  when  said  first  and  said 
second  information  devices  are  in  communica- 
tion  via  said  information  transmitting  and  receiv- 
ing  means.  40 

15.  Apparatus  as  defined  in  claim  2,  and  any  of 
claims  3  to  13  when  appended  thereto,  wherein 
said  security  means  (10)  permits  delivery  of  fluid 
to  the  fluid  container  only  when  said  information  45 
means  and  said  fluid  delivery  system  information 
means  are  linked  for  communication  via  said  in- 
formation  communication  means. 

16.  Apparatus  as  defined  in  claim  1,  and  any  of  50 
claims  3  to  15  when  appended  thereto,  and  fur- 
ther  comprising  means  for  communicating  infor- 
mation  regarding  the  fluid  delivery  transaction 
between  the  fluid  delivery  device  and  a  remote 
location.  55 

10 
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a)  a  fluid  nozzle  operably  connected  to  said 
fluid  delivery  device; 
b)  an  inductive  coil  (28,76)  operably  connect- 
ed  to  said  fluid  nozzle; 
c)  a  filler  neck,  provided  on  said  fluid  contain- 
er,  into  which  said  fluid  nozzle  may  be  insert- 
ed  to  deliver  fluid  from  said  fluid  delivery  de- 
vice  into  said  fluid  container; 
d)  an  inductive  coil  (26,76,80,81; 
126,176,180;  226;  326;  426)  operably  con- 
nected  to  said  filler  neck  which  can  transmit 
and  receive  information  via  inductive  commu- 
nication  to  and  from  said  inductive  coil  oper- 
ably  connected  to  said  fluid  nozzle  when  said 
inductive  coils  are  placed  within  communica- 
tive  range. 

24.  Apparatus  as  defined  in  claim  23,  wherein  said 
inductive  coil  (28,76)  operably  connected  to  said 
fluid  nozzle  is  within  said  communicative  range 
with  said  inductive  coil  (26,76,80,81; 
126,176,180;  226;  326;  426)  operably  connected 
to  said  filler  neck  when  said  fluid  nozzle  is  insert- 
ed  into  said  filler  neck  and  outside  said  commu- 
nicative  range  when  said  fluid  nozzle  is  removed 
from  said  filler  neck. 

25.  Apparatus  as  defined  in  claim  24,  wherein  fluid 
delivery  can  only  be  initiated  when  said  inductive 
coil  (28,76)  operably  connected  to  said  fluid  noz- 
zle  is  within  said  communicative  range  of  said  in- 
ductive  coil  (26,76,80,81;  126,176,180;  226;  326; 
426)  operable  connected  to  said  filler  neck. 

26.  Apparatus  as  defined  in  claim  24,  wherein  fluid 
delivery  is  automatically  terminated  when  said  in- 
ductive  coil  (28,76)  operably  connected  to  said 
fluid  nozzle  is  moved  out  of  said  communicative 
range  with  said  inductive  coil  (26,76,80,81; 
126,176,180;  226;  326;  426)  operably  connected 
to  said  filler  neck. 

Patentanspruche 

1  .  Gerat  fur  die  Zweiwegekommunikation  von  Infor- 
mationen  zwischen  einem  Flussigkeitsbehalter 
und  einer  Flusskeitsabgabevorrichtung,  das  fol- 
gendes  enthalt: 

a)  Eine  erste  Informationsspeicher-  und  In- 
formationsabrufvorrichtung  (30),  die  mit  der 
Flussigkeitsabgabevorrichtung  in  Verbin- 
dung  steht  und  in  der  Informationen  in  bezug 
auf  eine  Flussigkeitsabgabetransaktion  spei- 
cherbarsind; 
b)  Einrichtung  zum  Ubertragen  und  Empfan- 
gen  von  Informationen  zwischen  dem  Flus- 
sigkeitsbehalter  und  der  Flussigkeitsabgabe- 

vorrichtung; 
c)  Sicherheitseinrichtung  (10)  zur  Automati- 
on  der  Flussigkeitsabgabe  an  den  Flussig- 
keitsbehalter  nur  nach  Ubertragung  eines 

5  durch  die  erste  Informationsvorrichtung  zu- 
gelassenen  Identifikationssignals  aus  dem 
Flussigkeitsbehalter  und 
d)  Vorrichtung  (23),  die  mit  dem  Flussigkeits- 
behalter  zur  Erzeugung  des  Identif  ikationssi- 

10  gnals  in  Verbindung  steht, 
dadurch  gekennzeichnet,  dali  das  Gerat  dar- 
uber  hinaus  folgendes  enthalt: 
e)  Eine  zweite  Informationsspeicher-  und  In- 
formationsabrufvorrichtung  (23),  die  mit  dem 

15  Flussigkeitsbehalter  in  Verbindung  steht  und 
Einrichtungen  besitzt,  in  denen  Informatio- 
nen  in  bezug  auf  die  Flussigkeitstransaktion 
speicherbar  sind  und  worin 
f)  die  Einrichtung  zum  Ubertragen  und  Emp- 

20  fangen  von  Informationen  eine  Einrichtung 
zum  Laden  der  Informationen  in  bezug  auf  die 
Flussigkeitstransaktion  in  die  zweite  Informa- 
tionsvorrichtung  enthalt  und  in  der  Informa- 
tionen  in  bezug  auf  die  Flussigkeitsabgabe- 

25  transaktion  speicherbar  sind. 

2.  Gerat  nach  Anspruch  1,  worin  das  Identif  ikati- 
onssignal  ein  kodiertes  Signal  ist. 

30  3.  Gerat  nach  Anspruch  1  oder  2,  das  daruber  hin- 
aus  eine  Einrichtung  zur  Informationskommuni- 
kation  in  bezug  auf  die  Flussigkeitsabgabetrans- 
aktion  zwischen  der  Informationsvorrichtung  des 
Flussigkeitsabgabesystems  und  einem  entfern- 

35  ten  Ort  enthalt. 

4.  Gerat  nach  Anspruch  1  oder  2,  das  daruber  hin- 
aus  eine  Einrichtung  zur  Informationskommuni- 
kation  in  bezug  auf  die  Flussigkeitsabgabetrans- 

40  aktion  zwischen  der  Informationsvorrichtung  des 
Flussigkeitsbehalters  und  einem  entfernten  Ort 
enthalt. 

5.  Gerat  nach  Anspruch  3  oder4,  worin  derentfern- 
45  te  Ort  ein  Gutschrift-/Lastschriftkonto  zur  Be- 

zahlung  von  in  der  Transaktion  abgegebener 
Flussigkeit  ist. 

6.  Gerat  nach  einem  dervorangegangenen  Anspru- 
50  che,  worin  der  Flussigkeitsbehalter  ein  Kraft- 

stofftank  eines  Fahrzeugs  (12)  ist. 

7.  Gerat  nach  Anspruch  6,  worin  die  Informations- 
speicher-  und  Informationsabrufvorrichtung  des 

55  Fahrzeugs  eine  Digitalspeichervorrichtung  (23) 
einschlielit,  in  der  Informationen  in  bezug  auf  den 
Fahrtnachweis  des  Fahrzeugs  aufgezeichnet 
sind. 

13 
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8.  Gerat  nach  einem  der  Anspruche  1-7,  worin  die 
Einrichtung  zur  Ubertragung  und  zum  Empfang 
von  Informationen  folgendes  enthalt: 

a)  Eine  erste  Antenne,  die  mit  dem  Flussig- 
keitsbehalter  in  Verbindung  steht  und  sich  in 
Kommunikation  mit  der  Informationsspei- 
cher-  und  Informationsabrufvorrichtung  des 
Flussigkeitsbehalters  (23)  befindet; 
b)  eine  zweite  Antenne,  die  mit  der  Flussig- 
keitsabgabevorrichtung  in  Verbindung  steht 
und  sich  in  Kommunikation  mit  der  Informati- 
onsspeicher-  und  Informationsabrufvorrich- 
tung  der  Flussigkeitsabgabe  (30)  befindet 
und 
c)  worin  die  Flussigkeitsbehalter-ldentifikati- 
on  und  die  Informationen  uber  die  Flussig- 
keitsabgabe-Transaktion  uber  Signale  aus- 
getauscht  werden,  die  zwischen  diesen  er- 
sten  und  zweiten  Antennen  ubertragen  und 
empfangen  werden. 

9.  Gerat  nach  Anspruch  6  oder  7  oder  Anspruch  8 
im  Zusammenhang  mit  Anspruch  6,  worin  die  In- 
formationskommunikationseinrichtung  folgen- 
des  enthalt: 

a)  Eine  erste  Antenne  in  Kommunikation  mit 
der  Fahrzeuginformationsvorrichtung  (23); 
b)  eine  zweite  Antenne  in  Kommunikation  mit 
der  Informationsvorrichtung  des  Kraftstoff- 
abgabesystems  (30); 
c)  worin  das  Fahrzeugidentifikationssignal 
und  die  Informationen  uber  die  Kraftstoffab- 
gabe-Transaktion  uber  Signale  ausgetauscht 
werden,  die  zwischen  diesen  ersten  und  zwei- 
ten  Antennen  ubertragen  und  empfangen 
werden. 

10.  Gerat  nach  einem  der  Anspruche  1-7,  worin  die 
Ubertragungs-  und  Empfangseinrichtung  folgen- 
des  enthalt: 

a)  eine  erste  Induktionsspulen-Kommunikati- 
onsverbindung,  die  mit  dem  Flussigkeitsbe- 
halter  in  Verbindung  steht  und 
b)  eine  zweite  Induktionsspulen-Kommunika- 
tionsverbindung,  die  mit  der  Flussigkeitsab- 
gabevorrichtung  in  Verbindung  steht. 

1  1  .  Gerat  nach  Anspruch  2  und  einem  der  Anspruche 
3  bis  10  im  Zusammenhang  damit,  worin  die  In- 
formationskommunikationseinrichtung  folgen- 
des  enthalt: 

a)  Eine  erste  Induktionsspulen-Kommunikati- 
onsverbindung  (26,76,80,81;  126,176,180; 
226;  326;  426),  die  mit  der  Flussigkeitsbehal- 
tervorrichtung  in  Verbindung  steht  und 
b)  eine  zweite  Induktionsspulen-Kommunika- 
tionsverbindung  (28;  76),  die  mit  der  Flussig- 
keitsbehaltervorrichtung  in  Verbindung  steht. 

12.  Gerat  nach  Anspruch  10,  das  daruber  hinaus  fol- 
gendes  enthalt: 

a)  Eine  Flussigkeitsabgabeoffnung  des  Flus- 
sigkeitsbehalters; 

5  b)  einen  Flussigkeitszapfhahn  der  Flussig- 
keitsabgabevorrichtung; 
c)  worin  sich  die  erste  Induktionsspulen- 
Kommunikationsverbindung  (26,76,80,81; 
126,176,180;  226;  326;  426)  unmittelbar  ne- 

10  ben  der  Flussigkeitsabgabeoffnung  befindet; 
d)  worin  sich  die  zweite  Induktionsspulen- 
Kommunikationsverbindung  (28;  76)  unmit- 
telbar  neben  dem  Flussigkeitszapfhahn  be- 
findet;  und 

15  e)  worin  sich  die  Spulen  in  Ubertragungs-  und 
Empfangsausrichtung  und  -entfernung  befin- 
den,  wenn  der  Flussigkeitszapfhahn  wahrend 
der  Flussigkeitsabgabetransaktion  in  die 
Flussigkeitsabgabeoffnung  eingef  uhrt  wird. 

20 
13.  Gerat  nach  Anspruch  11,  das  daruber  hinaus  fol- 

gendes  enthalt: 
a)  Eine  Flussigkeitsabgabeoffnung  des  Flus- 
sigkeitsbehalters; 

25  b)  einen  Flussigkeitszapfhahn  der  Flussig- 
keitsabgabevorrichtung; 
c)  worin  sich  die  erste  Induktionsspulen-Kom- 
munikationsverbindung  (26,76,80,81;  126,176; 
226;  326;  426)  unmittelbar  neben  der  Flussig- 

30  keitsabgabeoffnung  befindet; 
d)  worin  sich  die  zweite  Induktionsspulen- 
Kommunikationsverbindung  (28;  76)  unmit- 
telbar  neben  dem  Flussigkeitszapfhahn  be- 
findet  und 

35  e)  worin  sich  die  Spulen  in  Ubertragungs-  und 
Empfangsausrichtung  und  -entfernung  befin- 
den,  wenn  der  Flussigkeitszapfhahn  wahrend 
der  Flussigkeitsabgabetransaktion  in  die 
Flussigkeitsabgabeoffnung  eingef  uhrt  wird. 

40 
14.  Gerat  nach  Anspruch  1  und  einem  der  Anspruche 

3  bis  13  im  Zusammenhang  damit,  worin  die  Si- 
cherheitseinrichtung  (10)  die  Abgabe  von  Flus- 
sigkeit  an  den  Flussigkeitsbehalter  nur  erlaubt, 

45  wenn  sich  erste  und  zweite  Informationsvorrich- 
tungen  uber  die  Informationsubertragungs-  und 
Empfangsvorrichtung  in  Kommunikation  befin- 
den. 

so  15.  Gerat  nach  Anspruch  2  und  einem  der  Anspruche 
3  bis  13  im  Zusammenhang  damit,  worin  die  Si- 
cherheitseinrichtung  (10)  die  Abgabe  von  Flus- 
sigkeit  an  den  Flussigkeitsbehalter  nur  erlaubt, 
wenn  diese  Informationsvorrichtung  und  die  In- 

55  formationsvorrichtung  des  Flussigkeitsabgabe- 
systems  zur  Kommunikation  uber  die  Informati- 
onskommunikationseinrichtung  miteinander  ver- 
bunden  sind. 

14 
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16.  Gerat  nach  Anspruch  1  und  einem  der  Anspruche 
3  bis  15  im  Zusammenhang  damit,  das  daruber 
hinaus  eine  Einrichtung  zur  Kommunikation  von 
Informationen  in  bezug  auf  die  Flussigkeitsabga- 
betransaktion  zwischen  der  Flussigkeitsabgabe- 
vorrichtung  und  einem  entfernten  Ort  enthalt. 

17.  Gerat  nach  Anspruch  16,  worin  derentfernte  Ort 
ein  Guthaben-/Lastschriftkonto  zur  Bezahlung 
von  in  der  Transaktion  abgegebener  Flussigkeit 
ist. 

18.  Gerat  nach  einem  dervorangegangenen  Anspru- 
che,  worin  die  Informationskommunikationsein- 
richtung  oder  die  Ubertragungs-  und  Empfangs- 
vorrichtung  folgendes  enthalt: 

a)  Eine  erste  faseroptische  Kommunikations- 
verbindung,  die  mit  dem  Flussigkeitsbehalter 
in  Verbindung  steht  und 
b)  eine  zweite  faseroptische  Verbindung,  die 
mit  dem  Kraftstoffabgabesystem  in  Verbin- 
dung  steht. 

19.  Gerat  nach  Anspruch  18,  worin  die  erste  faserop- 
tische  Kommunikationsverbindung  folgendes 
enthalt: 

a)  Einen  Phototransmitter; 
b)  eine  Linse  und 
c)  ein  faseroptisches  Kabel,  das  den  Photo- 
transmitter  und  die  Linse  miteinander  verbin- 
det. 

20.  Gerat  nach  Anspruch  1  8  oder  1  9,  worin  die  zweite 
faseroptische  Kommunikationsverbindung  fol- 
gendes  enthalt: 

a)  Einen  Photosensor; 
b)  eine  Linse  und 
c)  ein  faseroptisches  Kabel,  das  den  Photo- 
sensor  und  die  Linse  miteinander  verbindet. 

21.  Gerat  nach  Anspruch  18  und  20,  das  daruber  hin- 
aus  folgendes  enthalt: 

a)  Eine  Kraftstoffabgabeoffnung  des  Kraft- 
stoffbehalters; 
b)  einen  Kraftstoffzapf  hahn  des  Kraftstoffab- 
gabesystems  und 
c)  worin  sich  die  Linse  der  ersten  faseropti- 
schen  Kommunikationsverbindung  unmittel- 
bar  neben  der  Kraftstoffabgabeoffnung  be- 
findet; 
d)  worin  sich  die  Linse  der  zweiten  faseropti- 
schen  Kommunikationsverbindung  unmittel- 
bar  neben  dem  Flussigkeitszapfhahn  befin- 
det  und 
e)  worin  sich  die  Linsen  in  Ubertragungs-  und 
Empfangsausrichtung  und  -entfernung  befin- 
den,  wenn  der  Kraftstoffzapfhahn  wahrend 
der  Kraftstoffabgabetransaktion  in  die  Kraft- 

stoffabgabeoffnung  eingef  uhrt  wird. 

22.  Gerat  nach  Anspruch  7  und  einem  der  Anspruche 
8  bis  21  im  Zusammenhang  damit,  worin  die  In- 

5  formationen  im  Fahrtnachweis  Informationen 
einschlielien,  die  aus  der  Gruppe  gewahlt  wer- 
den,  die  aus  der  derzeitig  zuruckgelegten  Kilo- 
meterzahl,  der  zuruckgelegten  Kilometerzahl 
seit  der  vorigen  Kraftstoffabgabe,  der  Fahrge- 

10  stellnummer  (VIN),  dem  Eigentumer  des  Fahr- 
zeugs,  den  derzeitigen  Betriebsstunden  des 
Fahrzeugs,  den  Betriebsstunden  des  Fahrzeugs 
seit  der  vorigen  Kraftstoffabgabe,  der  Identitat 
des  Fahrzeughalters,  von  einem  S.A.E.  J  1708 

15  Diagnosebus  abgerufenen  diagnostischen  Infor- 
mationen  und  Fakturierungsinformationen  be- 
steht. 

23.  Gerat  nach  Anspruchen  1  oder  2,  das  daruber 
20  hinaus  folgendes  enthalt: 

a)  Einen  Flussigkeitszapfhahn,  der  betriebs- 
bereit  an  die  Flussigkeitsabgabevorrichtung 
angeschlossen  ist; 
b)  eine  Induktionsspule  (28,76),  die  betriebs- 

25  bereit  an  den  Flussigkeitszapfhahn  ange- 
schlossen  ist; 
c)  einen  Fullstutzen,  der  an  dem  Flussigkeits- 
behalter  vorgesehen  ist,  in  den  der  Flussig- 
keitszapfhahn  zur  Abgabe  von  Flussigkeit 

30  aus  der  Flussigkeitsabgabevorrichtung  in 
den  Flussigkeitsbehalter  eingefuhrt  werden 
kann; 
d)  eine  betriebsbereit  an  den  Fullstutzen  an- 
geschlossene  Induktionsspule  (26,76,80,81; 

35  126,176,180;  226;  326;  426),  welche  Informa- 
tionen  uber  die  induktive  Kommunikation  an 
und  von  der  betriebsbereit  an  den  Flussig- 
keitszapfhahn  angeschlossenen  Induktions- 
spule  ubertragen  und  empfangen  kann,  wenn 

40  die  Induktionsspulen  innerhalb  des  Kommu- 
nikationsbereichs  angeordnet  sind. 

24.  Gerat  nach  Anspruch  23,  worin  sich  die  betriebs- 
bereit  an  den  Flussigkeitszapfhahn  angeschlos- 

45  sene  Induktionsspule  (28,76)  innerhalb  des 
Kommunikationsbereichs  mit  der  betriebsbereit 
an  den  Fullstutzen  angeschlossenen  Induktions- 
spule  (26,76,80,81;  126,176,180;  226;  326;  426) 
befindet,  wenn  der  Flussigkeitszapfhahn  in  den 

so  Fullstutzen  eingefuhrt  wird  und  aulierhalb  des 
Kommunikationsbereichs,  wenn  der  Flussig- 
keitszapfhahn  vom  Fullstutzen  entfernt  wird. 

25.  Gerat  nach  Anspruch  24,  worin  die  Flussigkeits- 
55  abgabe  nur  ausgelost  werden  kann,  wenn  sich 

die  betriebsbereit  an  den  Flussigkeitszapfhahn 
angeschlossene  Induktionsspule  (28,76)  inner- 
halb  des  Kommunikationsbereichs  der  betriebs- 

15 
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bereit  an  den  Fullstutzen  angeschlossenen  In- 
duktionsspule  (26,76,80,81;  126,176,180;  226; 
326;  426)  befindet. 

26.  Gerat  nach  Anspruch  24,  worin  die  Flussigkeits- 
abgabe  automatisch  unterbrochen  wird,  wenn  die 
betriebsbereit  an  den  Flussigkeitszapfhahn  an- 
geschlossene  Induktionsspule  (28,76)  aus  dem 
Kommunikationsbereich  mit  der  betriebsbereit 
an  den  Fullstutzen  angeschlossenen  Induktions- 
spule  (26,76,80,81;  126,176,180;  226;  326;  426) 
bewegt  wird. 

Revendications 

1.  Appareil  pour  la  communication  des  informa- 
tions  dans  les  deux  sens  entre  un  conteneur  de 
fluide  et  un  dispositif  de  fourniture  de  fluide, 
comprenant  : 

a)  un  premier  dispositif  de  mise  en  memoire 
et  de  recuperation  des  informations  (30)  as- 
socie  aux  dispositifs  de  fourniture  de  fluide, 
dans  lequel  les  informations  relatives  a  la 
transaction  de  fourniture  de  fluide  peuvent 
etre  mises  en  memoire; 
b)  un  dispositif  pour  la  transmission  et  la  re- 
ception  des  informations  entre  le  conteneur 
de  fluide  et  le  dispositif  de  fourniture  de  flui- 
de; 
c)  un  dispositif  de  securite  (10)  pour  n'autori- 
ser  la  fourniture  de  fluide  au  conteneurde  flui- 
de  qu'a  la  transmission  par  le  conteneur  de 
fluide  d'un  signal  d'identification  approuve 
par  le  premier  dispositif  d'information;  et 
d)  un  dispositif  (23)  associe  au  conteneur  de 
fluide  pour  la  production  du  signal  d'identifi- 
cation; 

caracterise  par  le  fait  qu'il  comprend  egalement  : 
a)  un  deuxieme  dispositif  de  mise  en  memoire 
et  de  recuperation  des  informations  (23)  as- 
socie  au  conteneur  de  fluide  et  ayant  un  dis- 
positif  par  lequel  les  informations  relatives  a 
la  transaction  de  fluide  sont  mises  en  memoi- 
re  et  par  le  fait  que  : 
b)  le  dispositif  pour  la  transmission  et  la  re- 
ception  des  informations  comprend  un  dispo- 
sitif  pour  envoyer  les  informations  relatives  a 
la  transaction  de  fluide  au  second  dispositif 
d'information  dans  lequel  les  informations  re- 
latives  a  la  transaction  de  fourniture  de  fluide 
peuvent  etre  mises  en  memoire. 

2.  Un  appareil  conforme  a  la  revendication  1,  dans 
lequel  le  signal  d'identification  est  un  signal 
code. 

3.  Un  appareil  tel  que  defini  par  la  revendication  1 

ou  2  et  comprenant  de  plus  un  dispositif  pour 
communiquer  les  informations  concernant  la 
transaction  de  fourniture  de  fluide  entre  le  dispo- 
sitif  d'information  du  systeme  de  fourniture  de 

5  fluide  et  un  emplacement  a  distance. 

4.  Un  appareil  tel  que  defini  par  la  revendication  1 
ou  2  et  comprenant  de  plus  un  dispositif  pour 
communiquer  les  informations  concernant  la 

10  transaction  de  fourniture  de  fluide  entre  le  dispo- 
sitif  d'information  du  conteneur  de  fluide  et  un 
emplacement  a  distance. 

5.  Un  appareil  tel  que  defini  dans  la  revendication 
15  3ou4,  1'emplacement  a  distance  etantuncompte 

de  credit/debit  pour  le  paiement  du  fluide  fourni 
dans  la  transaction. 

6.  Un  appareil  tel  que  defini  dans  n'importe  laquelle 
20  des  revendications  precedentes,  le  conteneurde 

fluide  etant  le  reservoir  a  carburant  d'un  vehicule 
(12). 

7.  Un  appareil  tel  que  defini  dans  la  revendication 
25  6,  le  dispositif  de  mise  en  memoire  et  de  recupe- 

ration  des  informations  du  vehicule  comprenant 
un  dispositif  de  memoire  numerique  (23)  dans  le- 
quel  sontenregistrees  des  informations  relatives 
a  I'historique  du  fonctionnement  du  vehicule. 

30 
8.  Un  appareil  tel  que  defini  dans  n'importe  laquelle 

des  revendications  precedentes  1-7,  le  dispositif 
de  transmission  et  de  reception  des  informations 
comprenant  : 

35  a)  une  premiere  antenne  associee  au  conte- 
neur  de  fluide  et  en  communication  avec  le 
dispositif  de  mise  en  memoire  et  de  recupe- 
ration  des  informations  du  conteneur  de  flui- 
de  (23); 

40  b)  une  deuxieme  antenne  associee  au  dispo- 
sitif  de  fourniture  de  fluide  et  en  communica- 
tion  avec  le  dispositif  de  mise  en  memoire  et 
de  recuperation  des  informations  du  fournitu- 
re  de  fluide  (30);  et 

45  c)  les  informations  d'identification  du  conte- 
neur  de  fluide  et  de  transaction  de  fourniture 
de  fluide  sont  echangees  par  des  signaux 
transmis  et  recus  entre  la  premiere  antenne  et 
la  deuxieme  antenne. 

50 
9.  Un  appareil  tel  que  defini  dans  la  revendication 

6  ou  7  ou  la  revendication  8  quand  elle  est  en  an- 
nexe  a  la  revendication  6,  dans  lequel  le  disposi- 
tif  de  communication  des  informations 

55  comprend  : 
a)  une  premiere  antenne  en  communication 
avec  le  dispositif  d'information  du  vehicule 
(23); 

16 
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b)  une  deuxieme  antenne  en  communication 
avec  le  dispositif  d'information  du  systeme  de 
fourniture  de  carburant  (30); 
c)  le  signal  d'identification  du  vehicule  et  les 
informations  de  transaction  de  carburant  sont  5 
echanges  par  des  signaux  transmis  et  recus 
entre  la  premiere  antenne  et  la  deuxieme  an- 
tenne. 

10.  Un  appareil  tel  que  defini  dans  n'importe  laquelle  10 
des  revendications  1-7,  le  dispositif  de  transmis- 
sion  et  de  reception  comprenant  : 

a)  une  premiere  liaison  de  communication  a 
bobine  d'induction  associee  avec  le  conte- 
neurde  fluide;  et  15 
b)  une  deuxieme  liaison  de  communication  a 
bobine  d'induction  associee  avec  le  dispositif 
de  fourniture  de  fluide. 

11.  Un  appareil  tel  que  defini  dans  la  revendication  20 
2  et  n'importe  laquelle  des  revendications  3  a  10 
quand  elle  est  en  annexe  a  la  revendication  2, 
dans  lequel  le  dispositif  d'information 
comprend  : 

a)  une  premiere  liaison  de  communication  a  25 
bobine  d'induction  (26,  76,  80,  81;  126,  176, 
180;  226;  326;  426)  associee  avec  le  disposi- 
tif  de  conteneur  de  fluide;  et 
a)  une  deuxieme  liaison  de  communication  a 
bobine  d'induction  (28;  76;)  associee  avec  le  30 
dispositif  de  conteneur  de  fluide. 

bine  d'induction  (26,  76,  80,  81;  126,  176,  180; 
226;  326;  426)  etant  situee  pres  de  I'orif  ice  de 
fourniture  de  fluide; 
d)  la  deuxieme  liaison  de  communication  a 
bobine  d'induction  (28;  76;)  etant  situee  pres 
du  bee  de  fourniture  de  fluide;  et 
e)  les  bobines  sont  en  alignement  de  trans- 
mission  et  reception  et  a  proximite  lorsque  le 
bee  de  fourniture  de  fluide  est  insere  dans 
I'orif  ice  de  fourniture  de  fluide  durant  la  tran- 
saction  de  fourniture  de  fluide. 

14.  Un  appareil  tel  que  defini  dans  la  revendication 
1  et  n'importe  laquelle  des  revendications  3  a  13 
quand  elle  est  en  annexe  a  la  revendication  2, 
dans  lequel  le  dispositif  de  securite  (10)  ne  per- 
met  la  fourniture  de  fluide  au  conteneur  de  fluide 
que  lorsque  le  premier  et  le  second  dispositifs 
d'information  sont  en  communication  par  I'inter- 
mediaire  du  dispositif  de  transmission  et  de  re- 
ception  des  informations. 

15.  Un  appareil  tel  que  defini  dans  la  revendication 
2  et  n'importe  laquelle  des  revendications  3  a  13 
quand  elle  est  en  annexe  a  la  revendication  2, 
dans  lequel  le  dispositif  de  securite  (10)  ne  per- 
met  la  fourniture  de  fluide  au  conteneur  de  fluide 
que  lorsque  le  dispositif  d'information  et  le  dispo- 
sitif  d'information  du  systeme  de  fourniture  de 
fluide  sont  relies  pour  communication  par  le  dis- 
positif  de  communication  des  I'informations. 

12.  Un  appareil  tel  que  defini  dans  la  revendication 
10  et  comprenant  egalement  : 

a)  un  orifice  de  fourniture  de  fluide  du  conte-  35 
neurde  fluide; 
b)  un  bee  de  fourniture  de  fluide  du  dispositif 
de  fourniture  de  fluide; 
c)  la  premiere  liaison  de  communication  a  bo- 
bine  d'induction  (26,  76,  80,  81;  126,  176,  180;  40 
226;  326;  426)  etant  situee  pres  de  I'orif  ice  de 
fourniture  de  fluide; 
d)  la  deuxieme  liaison  de  communication  a 
bobine  d'induction  (28;  76;)  etant  situee  pres 
du  bee  de  fourniture  de  fluide;  et  45 
e)  les  bobines  sont  en  alignement  de  trans- 
mission  et  reception  et  a  proximite  lorsque  le 
bee  de  fourniture  de  fluide  est  insere  dans 
I'orif  ice  de  fourniture  de  fluide  durant  la  tran- 
saction  de  fourniture  de  fluide.  50 

13.  Un  appareil  tel  que  defini  dans  la  revendication 
11  et  comprenant  egalement  : 

a)  un  orifice  de  fourniture  de  fluide  du  conte- 
neur  de  fluide;  55 
b)  un  bee  de  fourniture  de  fluide  du  dispositif 
de  fourniture  de  fluide; 
c)  la  premiere  liaison  de  communication  a  bo- 

16.  Un  appareil  tel  que  defini  dans  la  revendication 
1  et  n'importe  laquelle  des  revendications  3  a  15 
quand  elle  est  en  annexe  a  la  revendication  1  et 
comprenant  egalement  un  dispositif  de  commu- 
nication  des  informations  sur  la  transaction  de 
fourniture  de  fluide  entre  le  dispositif  de  fourni- 
ture  de  fluide  et  un  emplacement  a  distance. 

17.  Un  appareil  tel  que  defini  dans  la  revendication 
16,  1'emplacement  a  distance  etant  un  compte  de 
credit/debit  pour  le  paiement  du  fluide  fourni 
dans  la  transaction. 

18.  Un  appareil  tel  que  defini  dans  n'importe  laquelle 
des  revendications  precedents,  le  dispositif  de 
communication  des  informations  ou  le  dispositif 
de  transmission  et  de  reception  comprenant: 

a)  une  premiere  liaison  de  communication  a 
fibres  optiques  associee  avec  le  conteneurde 
fluide;  et 
b)  une  deuxieme  liaison  de  communication  a 
fibres  optiques  associee  avec  le  systeme  de 
fourniture  de  carburant. 

19.  Un  appareil  tel  que  defini  dans  la  revendication 
1  8,  la  premiere  liaison  de  communication  a  fibres 
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optiques  comprenant  : 
a)  un  phototransmetteur; 
b)  une  lent  i  Me;  et 
c)  un  cable  a  fibres  optiques  raccordant  le 
phototransmetteur  et  la  lentille.  5 

20.  Un  appareil  tel  que  defini  dans  la  revendication 
18  ou  19,  la  deuxieme  liaison  de  communication 
a  fibres  optiques  comprenant  : 

a)  un  photodetecteur;  10 
b)  une  lentille;  et 
c)  un  cable  a  fibres  optiques  raccordant  le 
photodetecteur  et  la  lentille. 

21.  Un  appareil  tel  que  defini  dans  la  revendication  15 
18  ou  20,  comprenant  egalement: 

a)  un  orifice  de  fourniture  de  carburant  du 
conteneur  de  carburant; 
b)  un  bee  de  fourniture  de  carburant  du  sys- 
teme  de  fourniture  de  carburant;  et  20 
c)  la  lentille  de  la  premiere  liaison  de  commu- 
nication  a  fibres  optiques  est  situee  pres  de 
I'orifice  de  fourniture  de  carburant; 
d)  la  lentille  de  la  deuxieme  liaison  de  commu- 
nication  a  fibres  optiques  est  situee  pres  du  25 
bee  fourniture  de  carburant; 
e)  les  lentilles  sont  en  alignement  de  trans- 
mission  et  de  reception  et  a  proximite  lorsque 
le  bee  de  fourniture  de  carburant  est  insere 
dans  I'orifice  de  fourniture  de  carburant  du-  30 
rant  la  transaction  de  fourniture  de  carburant. 

positif  de  fourniture  de  fluide  dans  le  conte- 
neur  de  fluide; 
d)  une  bobine  d'induction  (26,  76,  80,  81  ;  126, 
176,  180;  226;  326;  426)  raccordee  pourfonc- 
tionnement  au  collet  de  remplissage  qui  peut 
transmettre  et  recevoir  des  informations  par 
communication  inductive  en  direction  et  en 
provenance  de  la  bobine  d'induction  raccor- 
dee  pour  fonctionnement  au  bee  de  fluide 
quand  les  bobines  d'induction  sont  placees 
dans  le  rayon  de  communication. 

24.  Un  appareil  tel  que  defini  dans  la  revendication 
23,  la  bobine  d'induction  (28,  76)  raccordee  pour 
fonctionnement  au  bee  de  fluide  etant  dans  le 
rayon  de  communication  avec  la  bobine  d'induc- 
tion  (26,76,  80,81;  126,  176,  180;  226;  326;  426) 
raccordee  pour  fonctionnement  au  collet  de  rem- 
plissage  quand  le  bee  de  fluide  est  insere  dans  le 
collet  de  remplissage  et  a  I'exterieur  du  rayon  de 
communication  quand  le  bee  de  fluide  est  enleve 
du  collet  de  remplissage. 

25.  Un  appareil  tel  que  defini  dans  la  revendication 
24,  la  fourniture  de  fluide  ne  pouvant  etre  declen- 
chee  que  lorsque  la  bobine  d'induction  (28,  76) 
raccordee  pour  fonctionnement  au  bee  de  fluide 
est  dans  le  rayon  de  communication  de  la  bobine 
d'induction  (26,  76,  80,  81;  126,  176,  180;  226; 
326;  426)  raccordee  pour  fonctionnement  au  col- 
let  de  remplissage. 

22.  Un  appareil  tel  que  defini  dans  la  revendication  26. 
7  et  dans  n'importe  laquelle  des  revendications 
8  a  21  quand  elle  est  annexee  a  la  revendication  35 
7,  les  informations  surl'historique  du  fonctionne- 
ment  comprenant  des  informations  selection- 
nees  dans  le  groupe  comprenant  le  kilometrage 
actuel,  le  kilometrage  effectue  apres  la  fournitu- 
re  de  carburant  precedente,  le  numero  d'immatri-  40 
culation  du  vehicule,  le  proprietaire  du  vehicule, 
le  nombre  d'heures  de  fonctionnement  du  vehicu- 
le,  le  nombre  d'heures  de  fonctionnement  du  ve- 
hicule  depuis  la  precedente  fourniture  de  carbu- 
rant,  I'identite  de  I'utilisateur  du  vehicule,  les  in-  45 
formations  de  depannage  provenant  d'un  bus  de 
diagnostic  S.A.E.  J1708etles  informations  surla 
facturation. 

Un  appareil  tel  que  defini  dans  la  revendication 
24,  la  fourniture  de  fluide  etant  automatiquement 
f  inie  quand  la  bobine  d'induction  (28,  76)  raccor- 
dee  pour  fonctionnement  au  bee  de  fluide  est 
mise  hors  du  rayon  de  communication  de  la  bo- 
bine  d'induction  (26,  76,  80,  81;  126,  176,  180; 
226;  326;  426)  raccordee  pourfonctionnementau 
collet  de  remplissage. 

23.  Un  appareil  tel  que  defini  dans  les  revendications  50 
1  ou  2,  comprenant  egalement: 

a)  un  bee  de  fluide  raccorde  pour  fonctionne- 
ment  au  dispositif  de  fourniture  de  fluide; 
b)  une  bobine  d'induction  (28,  76)  raccordee 
pour  fonctionnement  au  bee  de  fluide;  55 
c)  un  collet  de  remplissage,  prevu  sur  le  conte- 
neur  de  fluide,  dans  lequel  le  bee  de  fluide 
peut  etre  insere  pour  fournir  du  fluide  du  dis- 
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