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©  A  float  for  a  liquid  level  operated  device. 
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©  A  float  for  a  liquid  level  operated  device  has  a 
shape  which  has  one  flat  surface  36  which,  when  the 
float  is  in  its  lowermost  position,  will  be  horizontal  (ie 
parallel  to  the  liquid  surface).  The  float  has  a  centre 
of  buoyancy  close  to  one  edge  of  this  face,  and 
when  the  float  is  in  its  uppermost  position  the  flat 
face  will  be  generally  vertical,  with  the  edge  of  the 
face  to  which  the  centre  of  buoyancy  is  closest 
being  at  the  top.  Because  this  edge  is  close  to  the 
centre  of  buoyancy,  only  a  small  height  of  the  float 
will  project  above  the  liquid  level. 
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This  invention  relates  to  a  float  for  a  liquid  level 
operated  device  and  to  a  liquid  level  operated 
device  incorporating  a  float.  The  liquid  level  op- 
erated  device  may  be  a  liquid  level  gauge  and, 
more  particularly,  the  liquid  level  gauge  may  be  a 
fuel  level  gauge  for  a  motor  vehicle  fuel  tank.  The 
invention  is  not  however  restricted  to  use  as  part  of 
a  gauge. 

Liquid  level  operated  devices  which  use  a  float 
mounted  on  the  end  of  a  float  arm,  with  the  arm 
being  pivoted  to  a  fixed  point,  are  well  known.  The 
buoyancy  of  the  float  causes  it  to  float  on  the 
surface  of  the  liquid  and  to  rise  or  fall  with  the 
changing  liquid  level,  resulting  in  rotational  move- 
ment  of  the  float  arm  about  its  pivot  axis. 

According  to  the  present  invention  there  is 
provided  a  float  for  a  liquid  level  operated  device, 
the  float  having  a  substantially  flat  face  and  a 
centre  of  buoyancy  which  is  closer  to  one  periph- 
eral  edge  of  the  flat  face  than  it  is  to  an  opposite 
edge  thereof,  and  wherein  means  are  provided  for 
mounting  the  float  in  a  fixed  position  on  the  end  of 
a  float  arm  so  that  when  the  float  arm  is  in  its 
lowermost  position,  the  flat  face  is  substantially 
horizontal  and  when  the  float  arm  is  in  its  upper- 
most  position,  said  one  peripheral  edge  of  the  flat 
face  is  uppermost. 

By  'flat'  we  mean  that  the  face  has  a  major 
plane  in  which  the  face  extends  and  that  this  plane 
will  lie  parallel  to  the  liquid  surface  when  the  float  is 
floating  on  the  surface.  Some  parts  of  the  surface 
may  however  lie  outside  this  major  plane  hut  gen- 
erally  will  not  extend  below  the  plane  when  the 
float  is  floating  with  the  face  downward. 

With  a  float  of  this  shape,  when  the  float  arm  is 
in  its  lowermost  position  the  flat  face  floats  on  the 
liquid  surface  and  the  float  therefore  has  a  mini- 
mum  immersed  depth.  The  float  can  therefore  fol- 
low  the  liquid  level  down  to  a  position  at  which 
there  is  only  a  very  small  depth  of  liquid  above  the 
floor  of  a  reservoir  in  which  the  liquid  is  contained. 

On  the  other  hand,  because  the  centre  of 
buoyancy  is  close  to  the  edge  of  the  float  which 
will  be  uppermost  when  the  liquid  level  is  near  its 
maximum,  the  float  will  float  in  the  liquid  with  its 
long  dimension  perpendicular  to  the  liquid  surface 
so  that  the  height  of  that  part  of  the  float  which  lies 
above  the  liquid  surface  is  a  minimum. 

The  combination  of  these  two  features  allows 
the  float  to  follow  the  liquid  level  right  down  to  the 
last  remaining  quantity  in  the  reservoir,  and  also 
allows  a  top,  enclosing  wall  of  the  reservoir  to  be 
only  a  small  distance  above  the  maximum  liquid 
level  in  the  reservoir. 

In  a  preferred  form,  the  float  is  wedge-shaped 
and  has  a  triangular  cross-section  in  a  plane  per- 
pendicular  to  the  flat  face.  The  triangular  cross- 
section  is  preferably  that  of  an  isosceles  triangle, 

with  the  base  of  the  triangle  being  very  much 
shorter  than  the  two  equal  sides,  and  the  flat  face 
being  one  of  the  two  equal  sides. 

The  float  is  preferably  produced  by  blow- 
5  moulding.  To  avoid  the  centre  of  the  flat  face 

bowing  outwardly  after  moulding,  it  is  preferred  to 
design  the  flat  face  with  an  inwardly  extending 
dishing. 

The  float  is  preferably  made  of  acetal. 
io  The  means  for  mounting  the  float  on  a  float 

arm  may  comprise  peripheral,  integrally  moulded 
lugs  into  which  a  float  arm,  typically  in  the  form  of 
a  thin  rod,  can  be  snap-fitted. 

In  a  second  aspect  of  the  invention,  there  is 
75  provided  a  liquid  level  operated  device  comprising 

a  housing,  a  mechanism  contained  in  the  housing 
and  a  float  arm  pivoted  to  the  housing,  the  float 
arm  having  mounted  to  its  free  end  a  float  as  set 
forth  above,  and  the  arm  being  associated  with  the 

20  mechanism  in  a  manner  such  that  pivoting  move- 
ment  of  the  arm  results  in  operation  of  the  mecha- 
nism. 

The  mechanism  may  for  example  be  a  valve 
which  is  operated  to  open  or  close  the  valve  at  a 

25  pre-determined  liquid  level.  Alternatively  the 
mechanism  may  be  a  fuel  level  gauge  which  pro- 
duces  a  signal  indicative  of  liquid  level  to  a  remote 
indicator  device.  In  this  latter  embodiment,  the  liq- 
uid  level  operated  device  is  particularly  suitable  for 

30  use  as  a  fuel  level  indicator  for  a  motor  vehicle  fuel 
tank. 

The  invention  will  now  be  further  described,  by 
way  of  example,  with  reference  to  the  accompany- 
ing  drawings,  in  which: 

35  Figure  1  shows  a  cross-section  through  a  motor 
vehicle  fuel  tank  which  incorporates  a  liquid 
level  operated  device  in  accordance  with  the 
invention; 
Figure  2  schematically  illustrates  the  range  of 

40  movement  of  a  float  in  accordance  with  the 
invention  mounted  on  a  float  arm; 
Figure  3  is  a  perspective  view  of  a  float  in 
accordance  with  the  invention  mounted  on  the 
end  of  a  float  arm;  and 

45  Figure  4  is  a  cross-section  through  the  float  of 
Figure  3  on  the  line  IV-IV. 
A  fuel  tank  10  shown  in  Figure  1  contains  liquid 

fuel  12  filled  to  a  liquid  level  14.  Located  inside  the 
tank  is  a  fuel  sender  assembly  16  which  is  inserted 

50  into  the  tank  through  an  opening  18  and  depends 
from  a  closure  plate  20.  Electrical  connections  22 
and  24  extend  out  of  the  top  of  the  tank  and  lead  to 
a  remote  fuel  level  indicating  device,  for  example  a 
fuel  gauge  on  a  motor  vehicle  dashboard. 

55  The  fuel  sender  unit  16  comprises  a  float  arm 
26  with  a  float  28  at  its  free  end.  The  other  end  of 
the  float  arm  26  is  pivoted  at  30  to  a  housing  32, 
and  the  float  arm  carries  an  electrical  contact  (not 
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shown  in  Figure  1)  which  moves  across  a  resistor 
track  34  which  is  secured  to  the  housing  32.  The 
electrical  signal  produced  in  the  lines  22,  24  will 
vary  in  accordance  with  the  position  at  which  the 
contact  touches  the  resistor  track  34  and  as  a 
result  the  remote  indicator  will  show  a  reading 
which  corresponds  to  the  level  of  fuel  in  the  tank. 

The  float  28  floats  on  the  fuel  surface  14. 
When  the  tank  is  refilled,  the  float  will  rise  to  near 
the  top  of  the  tank,  and  as  the  fuel  is  consumed 
the  float  will  follow  the  fuel  level  and  gradually  fall 
towards  the  bottom  of  the  tank. 

The  shape  of  the  float  28  is  significant  to  this 
invention.  As  can  be  seen  in  Figure  2,  the  float  is  of 
a  generally  wedge-like  shape  and  has  one  flat  face 
36.  When  the  float  is  in  its  fully  lowered  position, 
the  flat  face  36  will  lie  substantially  horizontally  so 
that  the  bottom  of  the  float  lies  parallel  with  the  fuel 
surface  and,  in  most  cases,  parallel  with  the  bottom 
of  the  tank  10.  The  centre  of  buoyancy  of  the  float 
is  indicated  at  38,  and  this  point  (in  the  embodi- 
ment  shown)  will  lie  on  the  fuel  surface  14  with  the 
result  that  the  float  28  will  be  immersed  to  a 
distance  a.  The  distance  a  is  relatively  small. 

When  the  fuel  level  rises  to  its  upper  level  as 
indicated  at  14a,  the  float  will  rise  on  the  fuel 
surface.  However  because  the  float  is  rigidly  at- 
tached  to  the  arm  26,  movement  of  the  arm  from 
the  lower  position  to  the  upper  position  will  be 
accompanied  by  a  rotation  of  the  float  28.  The  float 
will  therefore  lie  with  its  major  axis  substantially 
vertically  when  it  is  in  the  upper  position,  and  the 
centre  of  buoyancy  38  which  is  closer  to  the  edge 
36a  of  the  face  36  than  it  is  to  the  opposite  edge 
36b  will  result  in  the  float  projecting  above  the 
liquid  level  by  a  distance  b.  Again,  this  distance  b 
is  relatively  small.  As  a  result  the  roof  of  the  tank 
10  can  be  relatively  close  to  the  upper  maximum 
fuel  level  14a. 

The  construction  of  the  float  28  itself  is  shown 
in  Figures  3  and  4.  The  float  is  a  hollow  plastics 
moulding,  preferably  of  acetal  which  has  particu- 
larly  satisfactory  resistance  to  motor  vehicle  fuel. 

The  float  shown  in  the  drawings  is  symmetrical 
about  a  central  plane  so  that  it  can  be  mounted 
either  way  up  without  altering  its  function. 

If  the  major  side  faces  36  and  40  of  the  float 
were  moulded  in  a  flat  condition,  then  there  would 
be  a  likelihood  that  the  faces  would  bow  outwards 
under  certain  conditions,  particularly  if  the  internally 
trapped  gas  expanded  as  a  result  of  a  temperature 
rise.  In  order  to  avoid  this  happening,  the  faces  36, 
40  are  moulded  with  a  central  depression  42  as 
can  be  seen  in  Figures  3  and  4. 

Figure  3  also  shows  how  the  float  arm  rod  26 
is  connected  to  the  float,  without  piercing  the  inter- 
nal  cavity  of  the  float.  Around  the  periphery  of  the 
float,  on  two  sides  thereof,  lugs  44,  46  and  48  are 

moulded.  The  lugs  44  and  48  are  open  in  one 
direction  and  the  lug  46  between  them  is  open  in 
the  opposite  direction,  so  that  the  rod  26  can  be 
snapped  in  and  held  between  these  three  lugs.  An 

5  arrangement  of  three  lugs  is  also  provided  on  the 
right  hand  end  (viewed  in  Figure  3)  of  the  float. 
These  lugs  (only  one  of  which  can  be  partly  seen 
at  50  in  Figure  3)  are  shaped  so  that  the  rod  26 
has  to  be  axially  inserted  into  the  lugs.  Because 

io  the  float  arm  26  is  secured  to  the  float  in  this  way, 
on  the  limbs  26a  and  26b  of  the  rod,  these  limbs 
being  at  right  angles  to  one  another,  the  rod  is 
firmly  secured  to  the  float. 

15  Claims 

1.  A  float  for  a  liquid  level  operated  device,  the 
float  being  characterised  by  having  a  substan- 
tially  flat  face  (36)  and  a  centre  of  buoyancy 

20  (38)  which  is  closer  to  one  peripheral  edge 
(36a)  of  the  flat  face  (36)  than  it  is  to  an 
opposite  edge  (36b)  thereof,  and  wherein 
means  (44,  46,  48,  50)  are  provided  for  mount- 
ing  the  float  in  a  fixed  position  on  the  end  of  a 

25  float  arm  (26)  so  that  when  the  float  arm  is  in 
its  lowermost  position,  the  flat  face  is  substan- 
tially  horizontal  and  when  the  float  arm  is  in  its 
uppermost  position,  said  one  peripheral  edge 
(36a)  of  the  flat  face  is  uppermost. 

30 
2.  A  float  as  claimed  in  Claim  1  ,  which  is  wedge- 

shaped  and  has  a  triangular  cross-section  in  a 
plane  perpendicular  to  the  flat  face  (36). 

35  3.  A  float  as  claimed  in  Claim  2,  characterised  in 
that  the  triangular  cross-section  is  that  of  an 
isosceles  triangle,  with  the  base  of  the  triangle 
being  very  much  shorter  than  the  two  equal 
sides,  and  the  flat  face  (36)  being  one  of  the 

40  two  equal  sides. 

4.  A  float  as  claimed  in  any  preceding  claim, 
characterised  in  that  the  float  (28)  is  produced 
by  blow-moulding. 

45 
5.  A  float  as  claimed  in  any  preceding  claim, 

characterised  in  that  the  flat  face  (36)  of  the 
float  (28)  is  inwardly  dished  (at  42). 

50  6.  A  float  as  claimed  in  any  preceding  claim, 
which  is  made  of  acetal. 

7.  A  float  as  claimed  in  any  preceding  claim, 
characterised  in  that  the  means  for  mounting 

55  the  float  on  a  float  arm  comprises  peripheral, 
integrally  moulded  lugs  (44,  46,  48,  50)  into 
which  the  float  arm  (26)  can  be  snap-fitted. 

3 
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8.  A  liquid  level  operated  device  comprising  a 
housing  (32),  a  mechanism  contained  in  the 
housing  and  a  float  arm  (26)  pivoted  to  the 
housing,  the  float  arm  having  mounted  to  its 
free  end  a  float  (28)  as  claimed  in  any  preced-  5 
ing  claim,  and  the  arm  being  associated  with 
the  mechanism  in  a  manner  such  that  pivoting 
movement  of  the  arm  results  in  operation  of 
the  mechanism. 

10 
9.  A  liquid  level  operated  device  as  claimed  in 

Claim  8,  characterised  in  that  the  mechanism 
is  a  valve  and  the  float  arm  operates  to  open 
or  close  the  valve  at  a  pre-determined  liquid 
level.  is 

10.  A  liquid  level  operated  device  as  claimed  in 
Claim  8,  characterised  in  that  the  mechanism 
is  a  fuel  level  gauge  which  produces  a  signal 
indicative  of  liquid  level  to  a  remote  indicator  20 
device. 
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