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Description 

The  invention  relates  to  a  fuel  meter  for 
/ehicles  of  the  kind  disclosed  in  the  preamble  of 
Dlaim  1. 

Fuel  meters  of  this  general  type  are  commonly 
jsed,  and  in  normal  cases  the  resistor  is  of  the 
rheostat  type,  i.e.  it  has  the  function  of  an  adjust- 
able  resistor,  and  is  connected  in  series  with  an 
indicator  instrument  of  bi-metallic  type,  the 
battery  voltage  lying  across  this  series  connec- 
tion.  When  the  tank  is  full,  the  resistance  is  low 
and  the  indicator  instrument  registers  high  cur- 
rent.  When  the  tank  is  emptied,  the  resistance 
increases  and  the  current  drops. 

As  is  known  to  all  car  owners  today,  a  fuel 
meter  of  this  type  can  only  give  a  rather  inaccu- 
rate  information  on  the  quantity  of  fuel  remaining 
in  the  tank,  even  if  the  condition  of  the  metering 
equipment  is  as  good  as  new.  This  can  be 
explained  in  many  ways.  The  indicator  instrument 
used  is  not  particularly  accurate  but  its  primary 
advantage  is  the  rugged  design  and  the  reason- 
ably  low  price.  The  sensor  itself,  including  resistor 
and  float,  is  furthermore  difficult  to  design  as  a 
linear  instrument  in  that  the  configuration  of  the 
tank  usually  prevents  the  fuel  level  from  varying 
linearly  with  the  volume  of  residual  fuel.  Although 
this  can  be  counteracted  by  making  the  resistance 
non-linear,  the  problem  still  remains  that  different 
car  models  have  different  tank  shapes,  and  that  in 
the  implemented  coupling  system  having  varying 
resistance  in  series  with  a  current  meter,  it  will 
hardly  help  to  make  the  resistance  itself  linear  in 
response  to  the  quantity  of  fuel,  and  therefore  fuel 
meters  giving  quite  approximate  values  have  had 
to  suffice  for  this  purpose. 

A  specific  problem  associated  with  the  previous 
design  is  the  requirement  of  vigorously  changing 
the  resistance  when  the  fuel  level  is  low  for  the 
scale  deflection  to  be  appreciable,  and  it  is 
difficult  to  obtain  a  reasonable  degree  of  certainty 
of  the  zero  point.  The  instrument  often  indicates 
zero  although  10  liters  or  more  may  still  remain  in 
the  tank.  To  overcome  this  problem  specific  solu- 
tions  have  been  found  necessary  such  as  a 
separate,  connectable  reserve  tank.  The  car 
owner  generally  finds  himself  compelled  to  have 
a  small  reserve  tank  lying  loose  in  the  luggage 
compartment  in  order  to  avoid  fuel  stoppage. 

Another  example  of  a  frequently  practiced 
method  is  to  connect  in  series  an  electric  lamp 
and  an  NTC  resistor  to  the  battery,  the  NTC 
resistor  being  mounted  close  to  the  bottom  of  the 
tank.  When  the  resistor  is  exposed  as  the  fuel 
level  lowers,  the  cooling  effect  is  deteriorated,  the 
resistor  becomes  warmer  and  the  resistance 
decreases,  the  current  thereby  being  sufficiently 
strong  for  the  lamp  to  be  lit  as  a  warning  to  the 
driver.  In  this  way  however,  only  a  purely  qualita- 
tive  indication  is  given,  informing  that  some  not 
too  well-defined  minimum  level  has  been  under- 
passed. 

Also  designs  which  automatic  scale  shifting 
have  been  suggested,  which  start  to  function 

when  the  fuel  level  drops  below  a  predetermined 
value.  Examples  thereof  can  be  found  in  US 
Patent  Specifications  2  533  091  and  4157  038. 
The  former  specification  discloses  two  different 

5  rheostatic  resistors  each  having  its  own  movable 
contact  coupled  to  a  single  float,  one  resistor 
covering  only  part  of  the  range  of  movement  of 
the  float  but  having  there  the  same  interval  of 
resistance  as  the  other  resistor  will  change  for  the 

10  entire  range  of  the  float,  there  being  provided  a 
third  movable  contact  for  a  changeover  of  the 
rheostats'  connection  to  the  measuring  instru- 
ment.  At  the  lower  level,  the  deflection  of  the 
instrument  therefore  shifts  from  operation  on  a 

15  scale  range  of  0  —  100  liters  to  0  —  10  liters,  for 
example.  The  latter  specification  shows 
resistance  means  connected  to  the  -float  in  the 
form  of  two  resistors  disposed  in  the  respective 
extension  of  one  another  and  having  equally 

20  large  resistance,  and  the  slidable  contact  which  is 
grounded  can  slide  over  the  upper  resistor  for  e.g. 
the  10—50  liter  range,  the  upper  connection  of 
this  resistor  producing  a  resistance  to  ground 
varying  from  the  entire  resistance  value  and 

25  down  to  zero,  and  for  the  0  —  1  0  liter  range  across 
the  second,  lower  resistor,  the  upper  connection 
of  which  being  united  with  the  uppermost  con- 
nection  of  the  upper  resistor,  and  when  the  slider 
contact  passes  from  one  resistor  to  the  other,  the 

30  resistance  sensed  by  the  meter  goes  from  maxi- 
mum  value  down  to  zero. 

These  known  solutions  involve  several  draw- 
backs,  of  which  the  uncertainty  of  the  zero  regis- 
ter  is  the  most  serious  because  the  subject  of 

35  measurement  is  in  fact  the  current  flowing 
through  a  resistor  with  variable  resistance,  the 
flow  of  current  through  the  fuel  meter  thereby 
varying.  If  it  is  desired  then  to  reach  a  state 
independent  of  the  battery  voltage  by  inserting  a 

40  voltage  regulator,  this  must  be  given  high 
capacity. 

Another  disadvantage  is  that  the  arrangements 
mentioned  such  as  automatic  range  shifting  will 
strike  back  and  forth  at  the  range  limit  due  to  the 

45  fuel  splashing  in  the  tank.  It  is  of  course  possible 
to  have  baffle  plates  installed  in  fuel  tanks,  but 
this  will  not  suffice  for  eliminating  said  drawback, 
which  is  most  disturbing  in  practice. 

An  object  of  the  invention  is  to  achieve  a  fuel 
so  meter  with  a  fine  scale  arrangement  providing 

better  accuracy  compared  to  previously  used 
devices  and  in  which  the  aforementioned  draw- 
backs  are  essentially  removed. 

These  and  other  advantages  are  accomplished 
55  according  to  the  invention  with  a  fuel  meter 

exhibiting  the  characteristic  features  disclosed  in 
Claim  1. 

The  invention  is  based  on  the  insight  that 
instead  of  a  rheostatic  coupling  of  the  level 

60  sensing  resistor  there  should  be  utilized  a 
potentiometer  type  resistor,  the  current  flowing 
through  the  entire  resistance  being  continuously 
uniform  during  the  measuring  interval,  the  mov- 
able  contact  however  sensing  a  position-depen- 

65  dent  voltage  which  is  conducted  to  a  device  such 

2 
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is  a  moving  coil  instrument  having  relatively  high 
nternal  resistance. 

Although  the  moving  coil  instrument  is  pre- 
erred  at  present,  it  is  evident  that  also  other  types 
)f  voltmeters  can  be  utilized  without  departing 
rom  the  inventive  concept.  A  particular  advantage 
s  obtained  with  the  potentiometer-type  resistor  in 
hat  it  makes  linearity  easily  obtainable.  If  the  level 
surface  of  the  fuel  tank  is  constant  at  all  levels,  the 
•esistance  in  the  potentiometer  can  be  linear.  If  this 
s  not  the  case,  the  resistance  can  be  adjusted  for 
jbtaining  over  the  entire  range  a  constant  ratio 
sxpressed  in  ohm  per  liter.  If  the  tank  is  tapering 
awards  the  bottom  for  example,  the  resistance 
Tiust  be  more  slowly  variable  there  than  higher  up 
/vhere  the  tank  is  wider. 

Asa  result  of  the  good  linearity  obtainable,  it  will 
ae  possibleto  directly  apply  the  voltage  value  from 
the  potentiometer  as  a  correct  indication  of  the 
:ontents  remaining  in  the  tank.  However,  the 
deflection  on  the  instrument  scale  successively 
diminishes  as  the  quantity  approaches  zero. 
According  to  the  invention  it  is  then  possible,  by 
reducing  the  resistance  in  the  measuring  circuit  by 
means  of  shunting  a  series  resistor,  to  increase  the 
scale  deflection  so  that,  for  example,  full  scale 
deflection  is  obtained  for  10  liters,  thereby  making 
it  easy  to  check  how  far  one  can  drive  without 
risking  fuel  stoppage.  This  changeover  is  suitably 
carried  out  manually  by  the  driver,  for  example  by 
pressing  a  button.  Taking  into  consideration  the 
possibility  that  such  a  button  may  accidently  be 
pressed  even  when  the  tank  is  full,  by  a  child  for 
example,  it  will  be  necessary  to  safeguard  the 
instrument  against  such  misadventures  and  there- 
fore  a  voltage  limiter  must  be  installed  for  protec- 
tion.  This  limiter  may  preferably  consist  of  a 
suitable  number  of  forward  voltage  diodes,  which 
provide  good  security.  These  diodes  should  how- 
ever  be  dimensioned  for  conductivity  at  a  voltage 
corresponding  to  less  than  full  scale  deflection  and 
should  therefore  be  disconnected  at  normal  posi- 
tion.  Zener  diodes  for  such  voltages  will  not 
normally  serve  the  purpose. 

According  to  a  particular  embodiment,  in  which 
the  tank  is  subdivided  into  several  sections  each 
having  its  own  float,  the  different  resistor  means 
can  be  connected  in  series  so  that  the  resistance  is 
potentiometer  coupled  in  the  lowermost  tank, 
which  is  the  last  one  to  be  emptied,  whereas  the 
resistance  in  the  tank  or  tanks  situated  higher  up  is 
rheostat  coupled  and  connected  in  series  with  the 
first-mentioned  resistor.  The  output  voltage  of  the 
movable  contact  in  the  lower  tank  is  then  con- 
tinuously  used  as  an  analogue  value  for  the 
quantity  of  fuel.  As  will  be  explained  below,  the 
resistance  in  the  tank  or  tanks  situated  higher  up  is 
suitably  made  to  vary  somewhat  quicker,  counted 
in  ohm  per  liter,  than  in  the  lowertank,  providing  in 
this  way  good  linearity  for  the  entire  system. 

The  invention  will  now  be  explained  in  more 
detail  on  the  basis  of  a  non-restricting  examplary 
embodiment,  illustrated  in  the  drawings. 

Fig.  1  shows  schematically  a  variable  resistor  of 
the  type  used  in  float-controlled  fuel  meters.  Fig.  2 

shows  schematically  a  tnree-Tioat  sysxem.  ng.  j  
shows  a  circuit  diagram  of  an  exemplary  embodi- 
ment  of  the  invention.  Fig.  4a  shows  a  two-float 
system  with  resistance  symbols  inserted.  Fig.  4b 

5  shows  the  variation  of  resistance.  Fig.  4c  shows 
how  this  can  be  linearized. 

Fig.  1  illustrates  the  principle  of  the  voltage 
output  of  a  potentiometer  fuel  indicator.  A  resistor 
with  a  value  of  300  ohm,  for  example,  will  conduct 

<o  a  current  of  33.3  mAwhen  subjected  to  a  voltage  of 
10  volts.  A  movable  contact  consuming  only  a 
negligible  amount  of  current  will  sense  a  voltage 
which  is  entirely  dependent  of  the  position  of  the 
movable  contact.  The  resistance  can  be  made  non- 

'5  linear  and  adapted  to  the  shape  of  a  fuel  tank  so 
that  a  movable  float,  connected  to  the  movable 
contact,  determines  the  resistance  between  the 
movable  contact  and  one  of  the  fixed  connections 
on  the  resistor.  With  a  change  of  5  ohms  per  liter 

?o  fuel,  there  is  achieved  a  varying  voltage  causing  in 
said  example  a  variation  of  approximatley  0.17  V 
per  liter  fuel.  This  voltage  is  thus  a  linear  function 
of  the  quantity  of  fuel,  if  the  discharge  of  current 
through  the  movable  contact  is  neglected.  If  the 

is  movable  contact  is  now  loaded  with  a  measuring 
instrument  having  the  finite  internal  resistance  Rf 
and  the  resistance  of  the  entire  potentiometer  is 
assumed  to  be  R0,  the  greatest  deviation  from 
linearity  will  be  obtained  at  the  centre  where  the 

so  positive  relative  value  of  the  error  is  Ro/4R,.  In  the 
position  of  the  slider  contact  at  10%  of  the 
resistance  value  of  the  potentiometer,  the  corre- 
sponding  positive  relative  error  will  be  0.09Ro/R|. 

In  accordance  with  the  invention  there  is  now 
35  suggested  the  possibility  of  measuring  with  the 

instrument  firstly,  at  a  setting  point  where  full  tank 
gives  full  deflection,  and  secondly,  at  a  setting 
point  where  full  scale  deflection  corresponds  to 
10%  of  full  tank  volume.  The  last-mentioned 

40  condition  will  be  obtained  upon  disconnection  of  a 
series  connected  resistor  in  the  measuring  circuit. 

If  there  is  then  demanded  for  the  electrically 
dependent  error  in  the  amplified  measurement  to 
fall  below  0.1  liters  for  a  tank  volume  of  60  liters, 

45  and  if  R0  represents  the  potentiometer  resistance, 
R,  must  thus  be  at  least  1620  ohms.  Since  the 
deflection  for  full  tank  must  correspond  to  a 
voltage  which  is  ten  times  higher,  the  instrument 
with  series  connected  resistor  should  in  this  case 

so  produce  a  ten  times  greater  resistance,  i.e.  16.2 
kohms,  which  results  in  a  maximum  error  due  to 
the  current  in  the  slider  contact  amounting  to 
1.8%,  or  1.1  liter.  In  the  latter  case  therefore,  the 
error  is  non-linear  because  the  correction  is  an 

55  equation  of  the  second  degree.  As  to  the  deflection 
for  the  amplified  indication,  the  non-linearity  is 
less  intricate  since  the  deviation  from  linear  error 
progression  is  smaller  thereby  making  it  possible, 
by  means  of  a  purely  linear  change  of  the  scale  (or 

60  a  corresponding  increase  of  the  resistance  by  one 
or  a  few  per  cent),  to  improve  the  precision  to  a 
considerable  degree  and  at  a  low  cost. 

The  interesting  point  when  making  these  con- 
siderations  is  the  fact  that  an  indicator  instrument, 

65  for  example  of  the  moving  coil  type  which  has  low 

3 
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internal  resistance  and  therefore  consumes  more 
current,  is  less  expensive  and  more  robust.  It  is 
therefore  desirable  to  use  an  indicator  instrument 
having  the  lowest  possible  internal  resistance, 
without  therefore  sacrificing  linearity  or  precision. 

According  to  one  aspect  of  the  invention,  it  is 
also  desired  to  be  able  to  summarize  in  one  single 
measuring  device  the  deflection  from  two  tank 
sensors  arranged  one  on  top  of  the  other,  the 
upper  tank  being  emptied  first.  The  lower  sensor 
is  thereby  arranged  with  a  potentiometer-type 
connection  and  the  upper  sensor  with  a  rheostat- 
type  connection  according  to  Fig.  2  or  4a,  wherein 
emptying  of  the  uppertank  leads  to  the  resistor  R2 
being  gradually  activated.  The  measuring  voltage 
U  is  taken  from  the  slider  contact  of  the  lower 
resistor.  Quite  evidently,  the  voltage  will  now 
drop,  which  however  does  not  occur  linearly  with 
R-,  but  in  accordance  with  the  equation 

Vi  1 

V0  R2 
1+  —  

Ri 

This  function  is  illustrated  diagrammatically  in 
Fig.  4b.  If  R2  is  small  in  relation  to  Rv  the  curve 
can  then  be  approximated  with  the  line  A,  which 
means  that  if  R2  fluctuates  by  the  same  amount  of 
ohm  per  liter  as  does  R1f  no  error  will  occur.  If, 
however,  R2  is  reasonably  great,  there  will  appear 
a  non-linear  measuring  error  amounting  in 
relative  measurement  to  (R2/R-t)2.  The  maximum 
error  occurs  at  one  end  of  the  range  and  varies  as 
illustrated  by  the  dash-dotted  curve  F  in  Fig.  4b. 
The  incidence  of  this  error  can  suitably  be 
diminished  by  letting  the  resistor  in  the  upper 
sensor  fluctuate  somewhat  more  rapidly  with  the 
volume,  enabling  in  this  way  improved  linearity. 
This  is  schematically  illustrated  in  Fig.  4c.  As  to 
the  lower  range,  which  is  determined  by  the 
potentiometer-type  resistor  R1(  full  linearity  is 
assumed  to  prevail.  For  a  rheostat-type  resistor  R2 
connected  in  series  therewith  there  is  obtained 
the  arched  curve  B'  which  for  a  start,  as  it  slopes, 
connects  to  the  linear  portion  of  the  curve,  if  the 
adjustment  in  ohm  per  liter  is  equal  to  and  R2.  It 
is  of  course  advisable  to  have  the  output  voltage 
Vout  follow  the  curve  A'  instead  of  the  curve  B'. 
The  situation  is  then  improved  if  R2  is  allowed  to 
have  a  somewhat  higher  resistance  per  liter 
obtaining  in  this  way  the  curve  C,  which  adapts 
better  to  the  curve  A'.  The  appropriate  difference 
in  resistance  per  liter  of  fuel  can  be  calculated 
with  the  guidance  of  the  respective  intervals  of 
resistance. 

Fig.  3  illustrates  the  connection  of  a  galvano- 
meter-type  instrument  to  a  tank  transducer,  which 
is  a  potentiometer-type  resistor.  Through  a  series 
resistor  means,  and  with  an  internal  resistance  in 
the  galvanometer  of  700  ohm,  the  load  on  the 
transducer  will  have  an  impedance  in  the  order  of 
10  kohm.  When  the  series  resistance  is  shunted 
off,  an  amplified  scale  deflection  is  obtained.  This 

is  accomplished  by  means  of  a  manually  operated 
switch  disposed  in  a  relay  actuating  system.  As 
shown  in  the  figure,  the  previous  voltage  to  the 
instrument  will  simultaneously  be  stored  in  a 

5  capacitor  enabling  a  smooth  return  by  releasing 
the  press  button.  Furthermore,  the  relay  provides 
for  three  series-connected  forward  voltage  diodes 
to  be  connected,  said  diodes  serving  to  protect 
the  instrument  from  excess  voltage. 

w  When  disconnected  by  an  RC  circuit,  the  drive 
circuit  of  the  relay  is  delayed  by  about  8  seconds 
in  the  illustrated  embodiment. 

It  may  be  especially  observed  in  the  diagram 
that  the  grounded  terminal  of  the  value-holding 

15  capacitor  will  be  released  upon  switching,  creat- 
ing  in  this  way  a  double  security  against  engage- 
ment  of  the  capacitor  without  the  series 
resistance  being  coupled  in. 

Beyond  the  aforementioned  memory  function, 
20  the  capacitor  in  the  circuit  also  has  the  function  of 

damping  the  instrument  against  the  action  of  fuel 
splashing  in  the  tank  on  one  hand,  and  against 
mechanical  oscillations  in  the  instrument  itself  on 
the  other  hand.  When  switching  over  to  the  more 

25  sensitive  measuring  range,  the  resistance  of  the 
circuit  will  drop  to  a  value  where  electrical  damp- 
ing  is  obtained  anyway. 

By  the  invention,  improved  measurement  of  the 
fuel  level  is  made  possible  both  in  the  ordinary 

30  measuring  range  and  in  the  enlarged  scale  sec- 
tion  thereof.  In  contrast  to  prior  art  devices  there 
is  thus  obtained  a  well-defined  zero  level  indica- 
tion  giving  a  much  better  information  as  to  the 
quantity  of  fuel  remaining  in  the  tank.  In  case  an 

35  indication  lamp  for  low  fuel  level  should  also  be 
desired,  this  can  be  accomplished  without  the 
need  of  any  additional  sensor  in  the  tank  itself, 
thanks  to  the  reliability  of  the  zero  level  indication. 
The  potentiometer  switch  can  then  be  readily 

40  connected  to  a  threshold  circuit  guiding  a  light 
diode  to  be  lit  when  the  fuel  level  in  the  tank  drops 
below  a  predetermined  level. 

Claims 
45 

1.  Fuel  meter  for  vehicles  comprising  a  voltage 
source,  a  resistor  with  two  fixed  connections  and 
a  contact  movable  between  two  end  positions  of 
said  resistor  and  being  connected  for  movement 

so  together  with  a  float  disposed  in  a  fuel  tank,  the 
position  of  the  movable  contact  responding  to  a 
specific  level  of  fuel  in  the  tank,  and  an  electric 
measuring  device  which  is  connected  in  a 
measuring  circuit  to  the  resistor  and  the  voltage 

55  source  and  wherein  a  relay  is  arranged  for  chang- 
ing  the  sensitivity  of  the  fuel  meter  from  a  first 
state  having  a  measuring  interval  covering  the 
whole  tank  capacity  to  a  second,  amplified  state 
corresponding  to  a  fine  scale  arrangement  for  use 

60  when  the  tank  level  is  below  a  predetermined  low 
level,  characterized  in  that  the  resistance  is 
coupled  as  a  potentiometer  for  obtaining  there- 
through  a  current  intensity  essentially  indepen- 
dent  of  the  position  of  the  movable  contact,  the 

65  movable  contact  being  connected  via  a  shuntable 
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aries  resistance  to  the  electric  measuring  device, 
n  overvoltage  protector  being  arranged  for  the 
lectric  measuring  device  to  prevent  excess  volt- 
ge  upon  shunting  of  the  series  resistance,  and  a 
apacitor  being  arranged  in  the  circuit  for  damp- 
lg  the  deflection  of  the  measuring  device,  said 
slay  being  arranged  in  said  first  state  to  connect 
ie  shuntable  series  resistance  in  series  with  the 
lectric  measuring  device  and  one  terminal  of 
aid  capacitor  to  a  connection  of  the  measuring 
evice,  the  other  terminal  of  said  capacitor  being 
oupled  to  a  constant  voltage,  and  is  said  second 
tate  to  shunt  off  the  series  resistance  and  to 
isengage  the  capacitor  from  the  measuring 
evice  while  connecting  in  parallel  the  overvol- 
age  protector  with  the  measuring  device. 
2.  Fuel  meter  as  claimed  in  Claim  1,  charac- 

arized  in  that  the  relay  is  provided  with  a  current 
oil,  the  feed  of  which  is  activable  for  changing  to 
aid  second  state  by  means  of  a  manually 
iperated  switch. 
3.  Fuel  meter  as  claimed  in  Claim  1,  charac- 

srized  in  that  the  overvoltage  protector  consists 
if  at  least  one  forward  voltage  coupled  semicon- 
luctor  diode  which  is  connected  only  when  the 
elay  is  in  the  second  position. 

4.  Fuel  meter  as  claimed  in  any  one  of  the 
>receding  claims,  characterized  in  that  two  or 
nore  floats  are  arranged  to  control  the  position  of 
he  contact  in  each  an  individual  resistor,  the 
anges  of  movement  of  the  floats  being  arranged 
o  correspond  to  successive  fuel  level  intervals, 
he  movable  contact  for  the  resistor  corre- 
sponding  to  the  lowermost  fuel  level  interval 
jeing  coupled  to  the  electric  measuring  device, 
whereas  subsequent  resistors  are  connected  in 
series  between  the  lastmentioned  resistor  and  the 
/oltage  source,  the  movable  contacts  thereof 
aeing  connected  to  the  end  of  their  individual 
•esistor  which  corresponds  to  the  lowest  fuel 
evel  of  its  measurement  range. 

Patentanspruche 

1.  Brennstoffmeter  fur  Fahrzeuge,  mit  einer 
Spannungsquelle,  einem  Widerstand  mit  zwei 
fixierten  Anschlussen  und  einem  zwischen  zwei 
Endstellungen  des  Widerstandes  beweglichen 
Kontakt,  wobei  der  Widerstand  zur  Bewegung 
zusammen  mit  einem  in  einem  Brennstofftank 
angeordneten  Schwimmer  verbunden  ist,  und 
wobei  die  Stellung  des  beweglichen  Kontaktes 
einem  spezifischen  Brennstoffstand  in  dem  Tank 
entspricht,  und  einem  elektrischen  Meftgerat,  das 
in  einem  MeSstromkreis  an  dem  Widerstand  und 
der  Spannungsquelle  angeschlossen  ist,  und 
wobei  ein  Relais  angeordnet  ist,  urn  in  der  Emp- 
findlichkeit  des  Brennstoffmeters  von  einem 
ersten  Zustand  mit  einem  MelSintervall,  das  die 
gesamte  Tankkapazitat  iiberstreicht,  zu  einem 
zweiten,  verstarken  Zustand,  der  einer  FeinmelSs- 
kalenanordnung  entspricht,  die  eingesetzt  wird, 
wenn  der  Tankstand  unter  einen  vorbestimmten 
niedrigen  Stand  sinkt,  iiberzugeben,  dadurch 
gekennzeichnet,  dafi  der  Widerstand  als  Potentio- 

meter  geKOppeil  1st,  Ulll  uuiui  uicaca  giiic  wuuiii- 
starke  zu  erreichen,  die  im  wesentlichen  unabhan- 
gig  von  der  Stellung  der  beweglichen  Kontakts 
ist,  wobei  der  bewegliche  Kontakt  fiber  einen 
parallel  schlielSbaren  Serienwiderstand  an  dem 
elektrischen  MelSgerat  angeschlossen  ist,  ein 
Uberspannungsschutz  fur  das  eiektrische  MelSge- 
rat  angeordnet  ist,  um  einen  Spannungsiiber- 
schuft  beim  ParallelschlielSen  des  Serienwider- 

i  standes  zu  vermeiden,  und  ein  Kondensator  zum 
Dampfen  des  MelSgeratausschlags  im  Kreis  ange- 
ordnet  ist,  wobei  das  Relais  in  dem  ersten 
Zustand  derart  angeordnet  ist,  um  den  parallel 
schlieSbaren  Serienwiderstand  in  Reihe  mit  dem 

5  elektrischen  MelSgerat  und  einem  Anschlufipunkt 
des  Kondensators  an  einem  Anschlufc  des  MeB- 
gerats  zu  schalten,  wobei  der  andere  AnschluS- 
punkt  des  Kondensators  an  einer  konstanten 
Spannung  angeschlossen  ist,  und  in  den  zweiten 

o  Zustand  den  Serienwiderstand  abzuleiten  und 
den  Kondensator  von  dem  MelSgerat  auszuschal- 
ten,  wahrend  der  Uberspannungsschutz  mit  dem 
Mefigerat  parallel  geschaltet  wird. 

2.  Brennstoffmeter  nach  Anspruch  1,  dadurch 
5  gekennzeichnet,  daft  das  Relais  mit  einer  Strom- 

spule  versehen  ist,  wobei  die  Einspeisung  dersel- 
ben  zum  Ubergang  in  den  zweiten  Zustand  mit- 
tels  eines  manueli  betatigten  Schalters  aktivierbar 
ist. 

;o  3.  Brennstoffmeter  nach  Anspruch  1,  dadurch 
gekennzeichnet,  dalS  der  Uberspannungsschutz 
zumindest  eine  in  DurchlalSrichtung  geschaltete 
Halbleiterdiode  aufweist,  die  nur  angeschlossen 
ist,  wenn  das  Relais  in  der  zweiten  Stellung  ist. 

15  4.  Brennstoffmeter  nach  einem  der  vorherge- 
henden  Anspriiche,  dadurch  gekennzeichnet,  dalS 
zwei  oder  mehr  Schwimmer  angeordnet  sind,  um 
die  Stellung  des  Kontakts  in  jedem  einzelnen 
Widerstand  zu  regeln,  wobei  der  Spielraum  der 

to  Schwimmer  derart  gewahlt  ist,  um  den  aufeinan- 
derfolgenden  Brennstoffstandintervallen  zu  ent- 
sprechen,  wobei  der  bewegliche  Kontakt  des 
Widerstandes,  der  dem  niedrigsten  Brennstoff- 
standintervall  entspricht,  an  dem  elektrischen 

ts  Mefcgerat  angekoppelt  ist,  wohingegen  nachfol- 
gende  Widerstande  in  Reihe  zwischen  dem  zuletzt 
genannten  Widerstand  und  der  Spannungsquelle 
geschaltet  sind,  wobei  die  beweglichen  Kontakte 
dieser  Widerstande  an  das  Ende  ihrer  einzelnen 

50  Widerstande,  die  dem  niedrigsten  Brennstoff- 
stand  des  jeweiligen  MelSbereiche  entsprechen, 
angeschlossen  sind. 

Revendications 
55 

1.  Indicateur  de  niveau  de  carburant  pour  vehi- 
cles  comprenant  une  source  de  tension,  une 
resistance  ayant  deux  bornes  fixes  et  un  contact 
mobile  entre  deux  positions  extremes  de  la  resis- 

60  tance  et  relie  a  un  flotteur  dispose  dans  un 
reservoir  de  carburant  de  facon  a  avoir  un  mouve- 
ment  conjoint,  la  position  du  contact  mobile 
repondant  a  un  niveau  specifique  de  carburant 
dans  le  reservoir,  et  un  dispositif  de  mesure 

65  electrique  qui  est  relie  dans  un  circuit  de  mesure  a 

o 
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a  resistance  et  a  la  source  de  tension  et  dans 
equel  un  relais  est  prevu  pour  modifier  la  sensi- 
ailite  de  I'indicateur  de  niveau  a  partir  d'un 
Dremier  etat  possedant  un  intervalle  de  mesure 
:ouvrant  la  capacite  totale  du  reservoir  jusqu'a 
jn  second  etat  amplifie  correspondant  a  un 
agencement  a  echelle  fine  destine  a  etre  utilise 
orsque  le  niveau  du  reservoir  est  an-dessous 
d'un  niveau  base  predetermine,  caracterise  en 
;e  que  la  resistance  est  branchee  comme  un 
potentiometre  afin  d'obtenir  a  travers  elle  une 
intensite  de  courant  a  peu  pres  independante  de 
la  position  de  contact  mobile,  le  contact  mobile 
atant  relie  au  dispositif  de  mesure  electrique  par 
I'intermediaire  d'une  resistance  en  serie  pouvant 
etre  shuntee,  un  protecteur  de  tension  etant 
prevu  dans  le  dispositif  de  mesure  pour  eviter 
un  exces  de  tension  lors  de  la  mise  en  shunt  de 
la  resistance  en  serie,  et  un  condensateur  etant 
prevu  dans  le  circuit  pour  amortir  la  deviation 
du  dispositif  de  mesure,  ledit  relais  etant  prevu 
dans  ledit  premier  etat  pour  relier  la  resistance 
en  serie  pourvant  etre  shuntee  avec  la  dispositif 
de  mesure  electrique  et  une  borne  du  condensa- 
teur  a  une  connection  du  dispositif  de  mesure 
I'autre  borne  du  condensateur  etant  couplee  a 
une  tension  constante,  et  dans  ledit  second  etat 
pour  shunter  la  resistance  en  serie  et  pour 
desaccoupler  le  condensateur  du  dispositif  de 
mesure  tout  en  reliant  en  parallele  le  protecteur 
de  surtension  au  dispositif  de  mesure. 

2.  Indicateur  de  niveau  de  carburant  selon  la 
revendication  1,  caracterise  en  ce  que  le  relais 
est  muni  d'une  bobine,  dont  I'alimentation  peut 
etre  declenchee,  pour  passer  audit  second  etat, 

5  a  I'aide  d'un  interrupteur  actionne  manuelle- 
ment. 

3.  Indicateur  de  niveau  de  carburant  selon  la 
revendication  1,  caracterise  en  ce  que  le  protec- 
teur  de  surtension  consiste  en  au  moins  une 

10  diode  a  semi-conducteurs  a  polarisation  directe 
qui  est  reliee  uniquement  lorsque  le  relais  est 
dans  la  seconde  position. 

4.  Indicateur  de  niveau  de  carburant  selon 
I'une  quelconque  des  revendications  prece- 

15  dentes,  caracterise  en  ce  que  deux  ou  plus  de 
deux  flotteurs  sont  prevus  pour  commander  la 
position  du  contact  de  chaque  resistance  indivi- 
duelle  associee,  les  plages  du  mouvement  des 
flotteurs  etant  prevues  pour  correspondre  a  des 

20  intervalles  de  niveau  de  carburant  successifs,  le 
contact  mobile  de  la  resistance  correspondant  a 
I'intervalle  de  niveau  de  carburant  le  plus  bas 
etant  relie  au  dispositif  de  mesure  electrique, 
tandis  que  les  resistances  suivantes  sont  reliees 

25  en  serie  entre  cette  derniere  resistance  mention- 
nee  et  la  source  de  tension,  les  contacts  mobiles 
de  celles-ci  etant  relies  a  I'extremite  de  la  resis- 
tance  individuelle  qui  correspond  au  niveau  de 
carburant  le  plus  bas  de  son  intervalle  de 

30  mesure. 
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