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In  the  embodiment  shown  in  Figure  1,  the 
system  comprises  a  housing  in  the  form  of  an 
auxiliary  tank  10,  which  is  divided  internally  by  a 
weir  11  into  first  and  second  zones  12,  13.  An 

5  electric  fuel  pump  14isimmersed  inthezone  13of 
the  tank  and  hasitsinletconnectedtoan  inlet  pipe 
15  through  which  it  draws  fuel  from  a  main  fuel 
tank  (not  shown).  The  outlet  of  the  pump  14  is 
connected  to  a  positive  displacement  type  fuel 

10  flow  meter  16,  the  outlet  of  which  is  connected  via 
a  pipe  17  to  a  passage  18  in  the  lid  of  the  auxiliary 
tank  overlying  the  zone  13  thereof.  One  or  more 
float  operated  valves  19,  20,  sensitive  to  the  level 
of  fuel  in  the  zone  13  control  escape  of  fuel  from 

is  passage  18  into  zone  13  of  the  auxiliary  tank. 
The  output  of  the  pump  14  is  also  connected  via 

a  pressure  relief  valve  21  and  a  heat  exchange 
device  22  immersed  in  the  fuel  in  zone  12  to  a 
return  pipe  23  which  carries  fuel  back  to  the  main 

20  tank.  The  auxiliary  tank  has  an  outlet  pipe  24  from 
the  zone  13  through  which  fuel  can  flow  from  the 
auxiliary  tank  to  the  engine,  and  an  inlet  pipe  25  to 
the  zone  12  for  fuel  which  is  returned  fron  the 
engine  fuel  system. 

25  The  auxiliary  tank  is  sealed,  but  an  air/vapour 
space  26  in  the  lid  is  connected  by  a  vent  pipe  27  to 
an  air  space  in  the  main  tank  which  is  itself  vented 
to  atmosphere. 

In  use  fuel  drawn  by  pump  14from  the  main  tank 
30  passes  through  the  meter  16,  which  records  flow 

accurately,  and  into  the  zone  13  via  the  float 
controlled  valves  1  9  and  20,  whence  fuel  flows  out 
to  the  engine.  Fuel  returned  from  the  engine  flows 
into  zone  12  and  spills  over  the  weir  1  1  into  zone 

35  13.  When  fuel  is  returning  from  the  engine  in  this 
way  the  float  valves  19,  20  will  cause  the  pressure 
at  the  pump  outlet  to  rise  until  valve  21  opens 
allowing  pumped  fuel  to  return  to  the  main  tank. 
Such  returning  fuel  extracts  heat  from  fuel  in  the 

40  zone  12  and  returns  such  heat  to  the  main  tank 
where  it  is.dissipated.  The  exterior  of  the  housing 
preferably  has  heat  dissipating  fins. 

In  the  example  shown  in  Figure  2,  the  housing 
110  is  again  shaped  to  provide  tank  zones  112  and 

45  113  separated  by  a  weir  111,  but  in  this  case,  the 
pump  114which  draws  fuel  from  the  maintankvia 
a  filter  and  a  fuel  pipe  115  is  not  immersed  in  the 
fuel,  but  is  housed  in  a  dry  cavity  in  the  housing 
beneath  the  two  tank  zones  112,  113.  Thus,  as 

so  shown,  the  housing  has  a  base  wall  1  1  0a  on  which 
there  is  an  upstanding  tank  wall  1106  and  a 
depending  skirt  wall  1  10c  defining  this  dry  cavity. 
A  cover  128  is  provided  for  closure  of  the 
cavity. 

55  The  two  systems  shown  are  suitable  for  use  with 
diesel  fuel.  For  petrol,  however,  a  de-aerator  may 
be  required.  Figure  2  shows  a  suitable  position  for 
fitting  a  de>-aerator  129  of  known  form  at  the  inletto 
the  flowmeter  116. 

60  A  passage  117  connects  the  flowmeter  116  with 
the  float  operated  valves  1  1  9,  1  20.  A  vent  pipe  1  27, 
similar  to  the  vent  pipe  27  of  the  embodiment 
of  Figure  1,  is  connected  to  the  air/vapour  space 
126.  The  tank  has  an  outlet  pipe  124  from  the  tank 

65  zone  113  and  a  return  pipe  125  into  the  tank 

Description 

This  invention  relates  to  a  flow  measuring 
system  for  use  in  an  internal  combustion  engine 
powered  vehicle,  but  which  is  equally  capable  of 
being  used  in  an  engine  test  cell. 

Many  vehicle  engine  installations  make  use  of  a 
pump  which  draws  fuel  from  a  main  fuel  storage 
tank  and  delivers  it  to  the  engine.  Generally  excess 
fuel  is  drawn  and  this  excess  is  returned  to  the 
main  tank  where  it  is  mixed  with  the  fuel  in  the 
main  tank  so  as  to  prevent  fuel  being  repeatedly 
recirculated  and  caused  to  heat  up  excessively  and 
form  vapour  thereby.  The  measurement  of  fuel 
consumption  in  such  systems  is  complicated  by 
the  return  of  excess  fuel  to  the  tank  and  whilst 
various  measurement  systems  have  been  pro- 
posed,  these  are  more  suitable  for  laboratory  use 
than  long  term  test  cell  or  fleet  use.  Moreover,  in 
many  proposed  systems  unacceptable  pressure 
losses  are  incurred,  which  can  significantly  alter 
engine  fuelling. 

It  is  an  object  of  the  invention  to  provide  a  fuel 
flow  measurement  system  which  overcomes  the 
problems  raised  by  excess  fuel  return  in  a  simple 
and  expeditious  manner. 

EP  —  A  —  47136  discloses  a  system  in  which  an 
auxiliary  tank,  separated  into  two  zone  internally  is 
situated  in  the  main  fuel  storage  tank  of  the 
vehicle.  Excess  fuel  is  returned  to  one  zone  of  the 
auxiliary  tank,  the  other  zone  thereof  having  level 
sensing  means  which  determines  whether  fuel  is 
drawn  from  the  main  tank  or  the  auxiliary  tank. 
With  this  arrangement  returned  fuel  is  cooled  by 
the  mass  of  fuel  in  the  main  tank. 

It  is  not  always  convenient  or  possible  to  replace 
the  main  fuel  storage  tank  of  a  vehicle  with  one 
which  contains  an  auxiliary  tank,  it  being  more 
convenient  to  insert  a  measuring  system  in  exist- 
ing  pipework  in  the  engine  compartment.  With 
such  an  arrangement,  however,  the  cooling  effect 
of  the  main  fuel  tank  is  lost  and  furthermore 
serious  pressure  losses  may  occur. 

The  invention  sets  out  to  overcome  these 
problems  and  does  so  by  means  of  the  system 
defined  in  the  appended  claim  1. 

With  this  arrangement,  fuel  spilled  by  the 
pressure  relief  valve  (i.e.  fuel  which  has  not  been 
heated  during  circulation  around  the  engine  fuel- 
ling  pipework)  is  used  to  cool  fuel  in  the  auxiliary 
tank  and  the  pump  operates  both  to  pump  fuel 
through  the  heat  exchanger  and  pump  fuel  up  into 
the  second  tank  zone  (via  the  meter). 

With  a  system  as  described  above,  since  the 
level  of  fuel  in  said  second  tank  zone  is  maintained 
constant  by  fuel  pumped  thereto  by  the  pump  and 
said  second  tank  zone  is  vented,  the  measur- 
ing  system  does  not  introduce  any  unaccept- 
able  pressure  losses  into  the  engine  fuelling 
system. 

An  example  of  the  invention  is  shown  in  the 
accompanying  drawing  in  which  Figures  1  to  2  are 
similar  sectional  views  of  three  embodiments  of 
measuring  systems  in  accordance  with  the  inven- 
tion. 
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3.  A  system  as  claimed  in  claim  2  in  which  said 
depth  sensitive  means  (19,  20,  1  1  9,  1  20)  comprises 
at  least  one  float  operated  valve. 

4.  A  system  as  claimed  in  any  preceding  claim  in 
which  the  exterior  of  the  housing  is  provided  with 
heat  dissipating  fins  (not  shown). 

Patentanspriiche 

1.  BrennstoffdurchsatzmelSsystem  fur  den  Ein- 
bau  in  die  Rohrleitungen  einer  Verbrennungskraft- 
maschine  mit  einem  Gehause  (10,  110),  in  dem 
eine  elektrische  Brennstoffpumpe  (14,  114)  kon- 
stanten  Durchsatzes  zum  Abziehen  von  Brennstoff 
von  einem  entfernten  Hauptspeichertank  ange- 
bracht  ist,  einer  Tankzone  (12,  112)  innerhalb  des 
Gehauses,  an  die  ein  an  die  Maschine  gelieferter 
UberschulSbrennstoff  zuruckgefuhrt  wird,  einer 
zweiten  Tankzone  (13,  113)  innerhalb  des  Gehau- 
ses,  von  der  Brennstoff  zu  der  Maschine  geliefert 
wird,  wobei  die  zweite  Tankzone  an  die  Atmo- 
spha're  entluftet  ist,  einer  fur  die  Tiefe  von  Brenn- 
stoff  in  der  zweiten  Tankzone  empfindliche  Ein- 
richtung  (19,  20,  119,  120)  zum  Steuern  derZufiih- 
rung  von  Brennstoff  von  dem  AuslalS  der  Pumpe 
Ciber  eine  MeSvorrichtung  (16,  116)  fur  den  Brenn- 
stoffdurchsatz  derart,  da(5  das  Volumen  des 
Brennstoffes  in  der  zweiten  Tankzone  im  wesent- 
lichen  konstant  gehalten  wird,  einer  das  Uberge- 
hen  von  Brennstoff  von  der  ersten  Tankzone  zu  der 
zweiten  Tankzone  erlaubende  Einrichtung, 
gekennzeichnet  durch  ein  mit  dem  PumpenauslaB 
so  verbundenes  Druckentlastungsventil  (21,  121), 
da(S  Brennstoff  erlaubt  wird,  zu  dem  entfernten 
Haupttank  uber  eine  Ruckkehrleitung  (23,  123) 
zuruckzukehren,  und  einen  Warmetauscher  (22, 
122),  der  das  Entlastungsventil  mit  der  Ruckkehr- 
leitung  verbindet  zum  Kuhlen  von  Brennstoff,  der 
in  einer  der  Tankzonen  gehalten  ist,  mit  Brenn- 
stoff,  der  zu  dem  entfernten  Haupttank  zuruck- 
kehrt. 

2.  System  nach  Anspruch  1  ,  in  dem  die  erste  und 
zweite  Tankzone  durch  ein  Uberlaufwehr  (11,  111) 
getrennt  sind,  uber  das  Brennstoff  von  der  ersten 
Tankzone  zu  der  zweiten  Tankzone  entweichen 
kann,  wobei  die  fur  die  Tiefe  empfindliche  Einrich- 
tung  (19,  20,  119,  120)  tatig  ist  zum  Verhindern.daS 
Brennstoff  von  dem  PumpenauslaBzu  der  zweiten 
Tankzone  zugelassen  wird,  wenn  die  Tiefe  des 
Brennstoffes  darin  gro&er  als  ein  vorbestimmtes 
Maximum  ist,  welches  niedriger  als  das  Wehr  (11, 
111)  ist. 

3.  System  nach  Anspruch  2,  in  dem  die  fur  die 
Tiefe  empfindliche  Einrichtung  (19,  20,  119,  120) 
mindestens  ein  schwimmerbetatigtes  Ventil  auf- 
weist. 

4.  System  nach  einem  der  vorhergehenden  An- 
spruche,  in  dem  das  AuBere  des  Gehauses  mit 
warmeableitenden  Rippen  (nicht  gezeigt)  verse- 
hen  ist. 

Revendications 

1.  Systeme  pour  mesurer  le  debit  de  carburant, 

zone  112. 
Although  both  the  examples  described  and 

shown  have  the  heat  exchanger  22,  122  located  in 
the  returned  fuel  zone  1  2,  1  12,  it  will  be  understood 
that  it  may  be  in  the  other  zone  13,  113.  Further-  5 
more,  although  the  relief  valve  21,  121  is  shown  at 
the  pump  outlet,  it  may  alternatively  be  located  on 
the  exterior  of  the  housing  connected  in  the 
connecting  pipe  123  which  carries  excess  fuel  back 
to  the  main  fuel  storage  tank.  10 

The  example  shown  in  Figure  3  is  similar  to  that 
shown  in  Figure  2  and  uses  the  same  reference 
numerals  for  the  same  elements.  In  this  case, 
however,  a  float  valve  109  is  mounted  high  in  the 
part  of  the  lid  of  the  housing  which  forms  the  space  15 
126  in  Figure  2.  Thus  the  fuel  fills  the  housing 
almost  completely,  leaving  a  very  small  vapour 
space.  The  shape  of  the  lid  is  such  that  the  surface 
area  of  liquid  in  the  housing  is  minimised.  This 
makes  the  apparatus  more  useful  in  situations  20 
where  the  vehicle  to  which  it  is  fitted  is  likely  to 
undergo  rapid  changes  of  altitude. 

It  will  be  noted  that  the  wall  111  no  longer  acts  as 
a  weir,  but,  being  totally  submerged,  acts  as  a 
baffle.  25 

In  applications  where  returned  fuel  contains  a 
large  concentration  of  air,  stainless  steel  wool  can 
be  installed  in  the  zone  112  to  assist  in  bubble 
agglomeration. 

30 
Claims 

1.  A  fuel  flow  measuring  system  for  installation 
in  the  pipework  of  an  internal  combustion  engine 
fuel  system,  comprising  a  housing  (10,  110)  in  35 
which  there  is  mounted  a  constant  flow  electric 
fuel  pump  (14,  114)  for  drawing  fuel  from  a  remote 
main  storage  tank,  a  first  tank  zone  (1  2,  1  1  2)  within 
said  housing  to  which  excess  fuel  delivered  to  the 
engine  is  returned,  a  second  tank  zone  (13,  113)  40 
within  said  housing  from  which  fuel  is  delivered  to 
the  engine,  said  second  tank  zone  being  vented  to 
atmosphere,  means  (19,  20,  119,  120)  sensitive  to 
the  depth  of  fuel  in  said  second  tank  zone  for 
controlling  admission  of  fuel  from  the  Qutletof  the  45 
pump  via  a  fuel  flow  measuring  device  (16,  1  16)  so 
as  to  maintain  the  volume  of  fuel  in  said  second 
tank  zone  substantially  constant,  means  allowing 
fuel  to  pass  from  said  first  tankzone  to  said  second 
tank  zone,  characterised  by  a  pressure  relief  valve  so 
(21,  121)  connected  to  the  pump  outlet  so  as  to 
allow  fuel  to  return  to  the  remote  main  tank  via  a 
return  pipe  (23,  1  23)  and  a  heat  exchanger  (22,  1  22) 
connecting  said  relief  valve  to  said  return  pipe  for 
cooling  fuel  held  in  one  of  said  tank  zones  with  fuel  55 
returning  to  the  remote  main  tank. 

2.  A  system  as  claimed  in  claim  1  in  which  said 
first  and  second  tankzones  are  separated  by  a  weir 
(11,111)  over  which  fuel  can  escape  from  the  first 
tank  zone  to  the  second  tank  zone,  said  depth  60 
sensitive  means  (19,  20,  1  19,  120)  acting  to  prevent 
fuel  from  the  pump  outlet  being  admitted  to  said 
second  tank  zone  when  the  depth  of  fuel  therein  is 
greater  than  a  predetermined  maximum,  which  is 
lower  than  said  weir  (11,  111).  65 
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tuyau  de  retour  (23,  123)  et  un  echangeur  calori- 
que  (22,  122)  reliant  ladite  soupape  de  securite 
aux  dits  tuyaux  de  retour,  pour  refroidir  le  carbu- 
rant  maintenu  dans  une  des  dites  zones  de  reser- 
voir,  avec  le  carburant  retournant  dans  le  reser- 
voir  principal  eloigne. 

2.  Systeme  selon  la  revendication  1,  dans  lequel 
les  dites  premiere  et  seconde  zones  de  reservoir 
sont  separees  par  un  barrage  (11,  111)  pardessus 
lequel  le  carburant  peut  s'echapper  de  la  pre- 
miere  zone  de  reservoir  vers  la  seconde  zone  de 
reservoir,  le  moyen  sensible  a  la  hauteur  de 
carburant  (19,  20,  119,  120)  agissant  pour  que  le 
carburant  sortant  de  la  pompe  ne  puisse  pas  etre 
admis  dans  ladite  seconde  zone  de  reservoir 
lorsque  la  hauteur  de  carburant  dans  cette  zone 
est  superieure  a  un  maximum  predetermine  qui 
est  inferieur  aux  dits  barrages  (11,111). 

3.  Systeme  selon  la  revendication  2,  dans  lequel 
le  moyen-  detecteur  de  hauteur  (19,  20,  119,  120) 
comprend  au  moins  une  soupape  a  flotteurs. 

4.  Systeme  selon  I'une  des  revendications  pre- 
cedentes,  dans  lequel  I'exterieur  du  boTtier  est 
muni  d'ailettes  de  refroidissement  (non  represen- 
tees). 

destine  a  etre  installe  dans  le  circuit  d'alimenta- 
tion  en  carburant  d'un  moteur  a  combustion 
interne,  comprenant  un  boTtier  (10,  110)  dans 
lequel  est  montee  une  pompe  a  carburant  electri- 
que  (14,  114)  a  debit  constant  pour  soutirer  du  5 
carburant  d'un  reservoir  de  stockage  principal 
eloigne,  une  premiere  zone  de  reservoir  (12,  112) 
a  I'interieur  du  bottier  dans  laquelle  le  carburant 
en  exces  fourni  au  moteur  est  recycle,  une 
seconde  zone  de  reservoir  (13,  113)  a  I'interieur  w 
dudit  bottier,  dont  le  carburant  alimente  le 
moteur,  ladite  seconde  zone  de  reservoir  etant 
reliee  a  I'atmosphere,  un  moyen  (19,  20,  119,  120) 
sensible  a  la  hauteur  de  carburant  dans  ladite 
seconde  zone  de  reservoir  pour  reguler  I'admis-  w 
sion  de  carburant  depuis  ia  sortie  de  la  pompe,  a 
travers  un  dispositif  de  mesure  (16,  116)  du  debit 
de  carburant,  de  facon  a  maintenir  le  volume  du 
carburant  dans  ladite  seconde  zone  de  reservoir  a 
un  niveau  pratiquement  constant,  un  moyen  per-  20 
mettant  au  carburant  de  passer  de  ladite  premiere 
zone  de  reservoir  dans  ladite  seconde  zone  de 
reservoir,  caracterise  par  une  soupape  de  sur- 
pression  (21,  121)  reliee  a  la  sortie  de  la  pompe, 
de  facon  a  permettre  au  carburant  de  retoumer  25 
dans  le  reservoir  principal  eloigne  a  travers  un 
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