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Description 

FIELD  OF  THE  INVENTION 

The  present  invention  concerns  a  novel  low  salt 
level  sensor.  The  illustrative  embodiment  is  a  low  salt 
level  sensor  for  use  in  water  treatment  systems. 

BACKGROUND  OF  THE  INVENTION 

This  invention  relates  to  an  improvement  to  water 
treatment  systems,  especially,  what  are  commonly 
referred  to  as  water  softening  systems.  Water  hard- 
ness  refers  to  the  presence  of  polyvalent  cations  such 
as  calcium  and  magnesium  cations  in  water.  Water  is 
softened  by  removing  these  cations. 

Water  softening  occurs  by  running  water  through 
an  ion  exchange  resin.  The  ion  exchange  resin  replac- 
es  the  calcium  and  magnesium  cations  in  the  water 
with  sodium  cations.  As  the  ion  exchange  resin  gives 
up  its  sodium  cations  and  becomes  loaded  with  cal- 
cium  and  magnesium  cations,  it  eventually  loses  its 
capacity  to  soften  water  and  the  ion  exchange  resin 
must  be  replenished  with  sodium  cations.  The  proc- 
ess  by  which  the  capacity  of  the  ion  exchange  resin 
to  soften  water  is  restored  and  the  sodium  ions  are  re- 
plenished  is  referred  to  as  regeneration. 

In  regeneration,  brine,  a  concentrated  or  saturat- 
ed  salt  solution,  is  passed  through  the  ion  exchange 
resin  and  the  cations  in  the  ion  exchange  resin  are  re- 
placed  with  sodium  ions.  In  this  way,  the  relatively  ex- 
pensive  ion  exchange  resin  may  be  used  repeatedly 
in  the  softening  process. 

The  conventional  water  softening  system  in- 
cludes  a  brine  tank  which  serves  as  a  source  of  brine. 
Brine  is  produced  by  adding  water  to  the  brine  tank 
which  contains  a  salt.  The  brine  is  then  removed  and 
used  to  regenerate  the  ion  exchange  resin. 

As  the  salt  is  consumed  during  this  process,  it  is 
necessary  that  salt  be  periodically  added  to  the  brine 
tank.  This  invention  provides  a  device  and  method  for 
alerting  the  operator  of  the  water  treatment  system 
when  salt  should  be  added. 

Most  modern  systems  do  not  include  a  low  salt 
level  sensor.  The  operator  must  remember  to  period- 
ically  check  the  level  of  salt  in  the  brine  tank  and  add 
salt  as  needed.  These  systems  are  susceptible  to  op- 
erator  forgetful  ness  and  error  and  thus  are  not  entire- 
ly  satisfactory.  As  the  salt  is  necessary  for  the  proper 
functioning  of  the  system  and  adding  salt  is  the  only 
regular  maintenance  most  modern  systems  need,  this 
invention  will  help  eliminate  or  dramatically  reduce 
failure  of  the  system  due  to  operator  error. 

Previous  attempts  to  incorporate  a  low  salt  level 
sensor  were  not  satisfactory.  A  weight  was  used  in  an 
attempt  to  determine  the  level  of  solid  salt  in  the  brine 
tank.  The  weight  was  supposed  to  sit  on  top  of  the  sol- 
id  salt  at  the  bottom  of  the  tank.  One  of  the  problems 

with  sensors  of  this  type  is  that,  when  operators  would 
add  salt  to  the  brine  tank,  salt  would  be  poured  over 
the  weight  and  it  would  be  buried  and  be  unable  to  rise 
and  sense  the  correct  salt  level.  As  a  result,  the  sens- 

5  ing  unit  would  falsely  indicate  thatsaltwas  needed.  In 
addition,  the  salt  level  did  not  drop  is  a  uniform  man- 
ner  and  the  salt  would  become  unevenly  distributed 
and  the  sensing  device  would  falsely  indicate  that  salt 
was  needed  when  an  adequate  supply  was  present. 

10  The  present  invention  avoids  these  problems  by 
placing  the  level  sensing  device  within  the  brine  tank 
in  an  area  where,  under  normal  operating  conditions, 
it  should  only  be  in  contact  with  the  liquid  brine  solu- 
tion. 

15  An  object  of  the  present  invention  is  to  provide  a 
low  salt  level  sensor  which  will  alert  the  operator  when 
salt  is  needed  automatically. 

Another  object  of  the  present  invention  is  to  pro- 
vide  a  low  salt  level  sensor  that  is  easy  and  econom- 

20  ical  to  construct  and  is  simple  in  operation. 
Other  objects  and  advantages  of  the  present  in- 

vention  will  become  apparent  as  the  description  pro- 
ceeds. 

25  SUMMARY  OF  THE  INVENTION 

In  accordance  with  the  present  invention,  a  low 
salt  level  sensor  is  provided  for  use  in  the  brine  tank 
of  a  water  treatment  system.  The  low  salt  level  sensor 

30  comprises  a  float  within  the  brine  tank,  means  for  de- 
tecting  whether  said  float  has  risen  in  response  to  the 
addition  of  a  predetermined  amount  of  water  to  said 
brine  tank  to  a  height  such  that  an  adequate  supply 
of  salt  is  present  in  said  brine  tank  and  means  for  in- 

35  dicating  if  the  float  has  not  risen  high  enough. 
In  accordance  with  the  method  of  the  present  in- 

vention,  a  method  of  detecting  whether  the  salt  level 
is  low  in  the  brine  tank  of  a  water  treatment  system  is 
also  described.  According  to  this  method,  brine  is  re- 

40  moved  from  the  brine  tank  and  a  predetermined 
amount  of  water  is  added.  A  determination  is  then 
made  as  to  whether  the  brine  level  has  reached  a 
height  such  that  an  adequate  supply  of  salt  is  present 
in  said  brine  tank  and  an  indication  is  provided  if  the 

45  brine  level  is  below  this  height. 
The  low  salt  level  sensor  and  method  provide  no- 

tice  to  the  operator  of  the  water  treatment  system 
when  the  salt  level  in  the  brine  tank  is  low  and  salt 
should  be  added.  In  addition,  the  low  salt  level  sensor 

so  could  automatically  alert  an  operator  at  a  remote  lo- 
cation  or  a  supplier  of  salt  via  telephone  or  radio. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

55  Figure  1  is  a  stylized  diagram  of  a  water  treat- 
ment  system  constructed  in  accordance  with  the  prin- 
ciples  of  the  present  invention. 

Figure  2  is  an  illustration  of  a  float  and  Hall  effect 
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switch  used  with  an  illustrative  embodiment. 
Figure  3  is  a  cross  sectional  view  of  the  Hall  effect 

switch  of  Figure  2. 
Figure  4  is  an  illustration  of  a  float  and  reed 

switch  used  with  an  illustrative  embodiment. 
Figure  5  is  a  cross  sectional  view  of  the  float  and 

reed  switch  of  figure  4. 
Figures  6-8  are  flow  diagrams  illustrating  the  op- 

eration  of  an  embodiment  of  this  invention. 

DETAILED  DESCRIPTION  OF  THE 
ILLUSTRATIVE  EMBODIMENTS 

Ion  exchange  water  treatment  systems  normally 
comprise  one  or  more  treatment  tanks  containing  ion 
exchange  resin  and  through  which  water  is  passed  to 
treat  it.  They  also  comprise  a  brine  tank  which  is  con- 
nected  to  the  treatment  tanks  through  valves  and  pipe 
or  tubing.  Modern  water  softening  systems  also  com- 
prise  electronic  control  apparatus  which  include  a  mi- 
croprocessor. 

The  low  salt  level  sensor  and  method  for  detect- 
ing  low  salt  levels  will  be  described  primarily  is  use 
with  such  modern  water  treatment  systems  which  in- 
clude  a  microprocessor.  It  should  be  appreciated, 
however,  that  the  microprocessor  is  not  a  part  of  this 
invention  and  the  sensorand  method  of  this  invention 
can  be  used  quite  advantageously  in  less  sophisticat- 
ed  systems. 

Water  and  salt  are  mixed  in  the  brine  tank  to  form 
brine.  The  brine  tank  serves  as  a  storage  site  for  brine 
until  it  is  needed  for  the  regeneration  of  the  ion  ex- 
change  medium  in  the  treatment  tanks.  It  also  serves 
as  a  storage  site  for  the  salt  used  to  generate  brine. 
The  low  salt  level  sensor  comprises  a  float  within  said 
brine  tank.  The  float  should  be  made  of  a  material 
which  floats  in  brine  and  water.  It  can  comprise  any 
material  or  combination  of  material  which  has  a  den- 
sity  less  than  that  of  brine  or  water  and  which  resist 
corrosion  and  which  will  not  absorb  water,  salt  or 
brine,  such  as,  for  example,  foamed  polystyrene.  Pre- 
ferably,  the  float  is  mounted  on  a  vertical  shaft  which 
passes  axially  through  the  center  of  the  float. 

The  low  salt  level  sensor  further  comprises  de- 
tecting  means  for  determining  whether  the  float  has 
risen  in  response  to  the  addition  of  a  predetermined 
amount  of  water  to  a  height  that  indicates  that  there 
is  sufficient  salt  in  the  tank  to  ensure  that  an  adequate 
brine  can  be  formed.  Among  the  many  means  which 
could  be  used  are  an  arm  attached  to  the  float  which 
throws  a  switch  when  the  float  rises  sufficiently  of  a 
cable  or  string  attached  to  the  float  and  a  switch.  The 
means  could  also  be  a  photoelectric  switch  mounted 
in  such  a  manner  to  detect  whether  the  float  has  risen 
sufficiently.  Preferably,  the  means  comprises  a  mag- 
net  mounted  axially  within  the  float  and  a  magnetic 
proximity  reed  switch  within  the  shaft  on  which  the 
float  is  mounted  or  a  Hall  effect  switch. 

The  low  salt  level  sensor  further  comprises 
means  for  indicating  if  said  float  has  not  risen  to  said 
height.  Preferably,  the  means  comprises  an  alarm 
which  is  activated  if  the  float  has  not  risen  to  a  height 

5  that  indicates  that  there  is  sufficient  salt  in  the  tank  to 
ensure  that  an  adequate  brine  can  be  formed.  The 
alarm  can  be  visual,  audible  or  both.  Most  preferably, 
the  sensor  comprises  a  constant  or  flashing  light  or 
visual  display  and  an  intermittent  audible  alarm  which 

10  can  at  the  option  of  the  operator  be  disabled. 
The  indicating  means  in  the  form  of  a  visual  and 

audible  alarm  may  be  mounted  on  the  control  appa- 
ratus,  but  need  not  necessarily  be.  If  the  water  treat- 
ment  system  is  in  an  inconvenient  location  or  one  not 

15  frequently  visited,  the  indicating  means  could  be 
placed  at  a  location  remote  from  the  water  treatment 
system  such  as  a  maintenance  office  or  control  room. 
The  indicating  means  could  also  comprise  a  system 
for  automatically  alerting  an  operator  or  salt  supplier 

20  by  telephone  or  radio. 
The  method  of  detecting  a  low  salt  level  compris- 

es  removing  the  brine  from  the  brine  tank.  This  is  nor- 
mally  done  so  that  the  brine  may  be  used  to  regener- 
ate  the  ion  exchange  resin  in  the  treatmemt  tank.  Af- 

25  ter  the  brine  is  removed,  a  predetermined  amount  of 
water  is  added  to  the  brine  tank.  Next,  a  determination 
is  made  as  to  whether  the  liquid  level  in  the  brine  tank 
has  reached  a  height  such  that  a  sufficient  volume  of 
salt  is  present  in  the  tank  to  form  an  adequate  brine. 

30  If  the  liquid  level  is  not  high  enough,  an  indication  is 
given. 

The  present  invention  determines  whether  an 
adequate  volume  of  salt  is  present  using  a  liquid  dis- 
placement  method.  A  predetermined  volume  of  liquid 

35  water  is  added  to  the  brine  tank  and  a  determination 
is  made  whether  the  combined  volumes  of  the  liquid 
water  and  solid  salt  are  sufficient  to  indicate  that  an 
adequate  salt  supply  is  present.  It  is  important  that  the 
liquid  level  be  measured  immediately  or  shortly  after 

40  the  fixed  volume  of  water  is  added  to  the  brine  tank, 
because  the  liquid  level  in  the  brine  tank  may  change 
over  time. 

Referring  to  the  drawings,  Figure  1  is  a  diagram 
of  a  water  treatment  system.  The  brine  tank  1  0  holds 

45  brine  12  and  salt  granules  14.  The  liquid  level  sensing 
apparatus  16,  which  will  be  described  more  fully  in 
connection  with  Figures  2-4,  is  counted  in  the  brine 
tank  10  on  conduit  18  connecting  the  brine  tank  10 
with  the  control  apparatus  20.  Conduit  10  may  be 

so  used  both  to  place  water  in  the  brine  tank  1  0  and  with- 
draw  brine  12  from  the  brine  tank  10  through  brine 
valve  22.  Brine  valve  safety  float  24  rises  and  closes 
brine  valve  22  if  the  liquid  level  in  the  brine  tank  ex- 
ceeds  the  normal  operating  level. 

55  Treatment  tanks  26a  and  26b  contain  ion  ex- 
change  resin  28.  Two  treatment  tanks  are  preferred 
so  that  while  the  ion  exchange  resin  in  one  tank  is  be- 
ing  regenerated  the  other  tank  will  be  available  to 
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treat  water.  In  this  way,  the  supply  of  treated  waterwill 
not  be  interrupted. 

The  control  apparatus  20  is  connected  by  conduit 
30  to  a  source  of  untreated  supply  water.  Conduit  32 
is  for  treated  water  and  conduit  34  is  a  drain  to  the 
sewer.  The  control  apparatus  20  is  connected  to  the 
brine  tank  1  0  by  conduit  1  8  and  to  treatment  tank  26a 
by  inflow  conduit  36  and  outflow  conduit  38  and  to 
treatment  tank  26b  by  inflow  conduit  40  and  outflow 
conduit  42. 

Control  apparatus  20  includes  low  salt  level 
alarms  44  and  46.  Visual  alarm  44  is  a  light  and  audi- 
ble  alarm  46  is  a  beeper  or  buzzer. 

Figure  2  is  a  illustration  of  one  embodiment  of  the 
liquid  sensing  apparatus.  The  liquid  sensing  appara- 
tus  comprises  float  48,  magnet  50,  shaft  52  (shown 
in  partial  cut-away)  and  Hall  effect  switch  apparatus 
54,  which  will  be  described  in  greater  detail  below  in 
connection  with  Figure  3.  The  Hall  effect  switch  appa- 
ratus  54  is  connected  by  wires  56  to  control  appara- 
tus  20.  The  brine  valve  safety  float  24  and  brine  valve 
22  are  shown  in  the  background.  The  float  48  and 
magnet  50  are  mounted  on  shaft  52  so  that  the  float 
48  and  the  magnet  50  are  free  to  rise  and  fall  with 
changes  in  the  liquid  level  in  the  brine  tank  10.  The  liq- 
uid  sensing  apparatus  is  shown  mounted  on  conduit 
18  using  mounting  apparatus  58. 

Figure  3  is  a  cross  section  of  Hall  effect  switch  ap- 
paratus  54  of  Figure  2.  It  comprises  switch  body  60  in 
which  the  other  parts  of  the  switch  apparatus  54  are 
placed.  A  Hall  effect  switch  62  is  mounted  in  the  nar- 
row  distal  end  of  switch  body  60  and  is  connected  by 
wires  56  to  control  apparatus  20.  The  Hall  effect 
switch  62  and  wires  56  are  held  in  place  within  switch 
body  60  by  threaded  nut  64,  stainless  steel  washer  66 
and  rubber  washer  68. 

Figure  4  is  an  illustration  of  an  alternative  em- 
bodiment  of  the  liquid  sensing  apparatus.  In  this  em- 
bodiment,  the  liquid  sensing  apparatus  comprises 
float  70  and  a  reed  switch  within  the  shaft  72  on  which 
the  float  70  is  mounted.  This  embodiment  of  the  liquid 
sensing  apparatus  is  mounted  on  shaft  18  with 
mounting  apparatus  74. 

Figure  5  is  a  cross  section  of  the  float  70  and 
shaft  72  taken  along  the  plane  of  line  5-5  of  Figure  4. 
A  magnet  78  is  placed  inside  float  70.  Reed  switch  80 
is  placed  inside  shaft  72.  The  reed  switch  80  is  con- 
nected  to  control  apparatus  20  by  wires  82a  and  82b. 

Figures  6-8  are  flow  charts  for  the  software  of  a 
microprocessor,  showing  one  way  in  which  the  inven- 
tion  may  be  used  advantageously  with  modern  water 
treatment  systems.  Figure  6  is  a  routine  for  reading 
the  signal  from  the  low  salt  sensor  and  signalling  the 
user  accordingly.  In  the  routine  of  Figure  6,  the  sys- 
tem  first  gets  the  salt  sensor  bit  information.  If  the  in- 
formation  indicates  a  low  salt  condition,  a  low  salt 
LED  is  flashed  and  a  beeper  is  sounded.  If  the  infor- 
mation  does  not  indicate  a  low  salt  condition,  the  low 

salt  and  beeper  flags  are  reset  for  the  next  regener- 
ation.  In  either  case,  after  performing  the  above 
steps,  a  "Alarm  Next  Regen"  LED  is  turned  off.  There- 
after,  the  system  returns  to  the  program  step  follow- 

5  ing  the  one  from  which  the  routine  was  called. 
Figure  7  is  a  routine  for  determining  whether  the 

audible  alarm  is  activated  or  deactivated  by  the  oper- 
ator  and  operating  the  system  accordingly.  In  Figure 
7,  bit  information  from  an  "Alarm  Sound"  key  is  ob- 

10  tained.  If  the  information  has  not  changed,  then  the  bit 
information  from  the  "Alarm  Next  Regen"  key  is  read. 
If  this  bit  has  not  changed,  then  this  routineis  exited. 
If  it  has  changed,  then  the  "Next"  flag  is  reset  for  the 
next  regeneration,  a  "Next"  LED  is  turned  on  and  then 

15  this  routine  is  exited.  If  the  "Alarm  Sound"  bit  informa- 
tion  has  changed,  then  the  fag  for  the  next  regenera- 
tion  is  reset  followed  by  looking  at  the  "Status"  key  bit. 
If  this  bit  does  not  allow  for  the  display  to  go  on,  then 
go  to  the  "Alarm  Next  Regen"  sequence  as  above.  If 

20  the  "Status"  bit  allows  for  the  display  to  go  on,  then 
the  bit  level  for  the  "Alarm  Sound"  key  is  read.  If  the 
"Alarm  Sound"  key  has  not  been  pressed,  then  go  to 
the  "Alarm  Next  Regen"  as  above.  If  it  has  been 
pressed,  then  it  must  be  determined  if  the  "Alarm 

25  Sound"  key  has  been  changed  to  allow  the  alarm  to 
sound  now.  If  it  has  not,  then  set  the  flag  to  disable 
the  alarm  and  light  an  "Off  LED  and  turn  off  the  "On" 
LED.  If  it  shows  that  the  sound  function  has  been  al- 
lowed,  then  set  the  flag  to  enable  the  alarm  and  turn 

30  the  "Off  LED  off  and  an  "On"  LED  on.  Both  cases  are 
followed  by  going  to  the  "Alarm  Next  Regen"  routine 
as  above. 

Figure  8  is  a  routine  for  controlling  the  operation 
of  the  visual  and  audible  alarms.  The  first  step  in  this 

35  routine  is  to  determine  whether  the  "Low  Salt"  LED  is 
allowed  or  not.  If  it  is  not,  then  its  register  is  cleared 
and  it  is  turned  off,  followed  by  resetting  the  beep  reg- 
ister  to  turn  off  the  beeper  and  resetting  the  beeper 
counter.  After  this,  exit  the  routine.  If  the  "Low  Salt" 

40  LED  is  allowed,  then  loot  at  the  LED  control  timer  af- 
ter  decrementing  it.  This  timer  will  show  whether  or 
not  it  is  time  to  flash  the  LED.  If  it  is,  then  restart  the 
LED  timer  and  turn  on  the  LED  and  turn  it  off  when 
the  timer  times  out.  If  it  is  not  time  to  flash  the  LED, 

45  then  determine  if  the  low  salt  beep  is  allowed.  If  the 
register  indicates  that  the  beep  is  not  allowed,  go  to 
the  routine  which  clears  and  resets  the  beeper  con- 
trol  register  and  timer,  then  exit.  If  the  beeper  has  not 
been  disabled,  determine  if  the  beeper  is  allowed  af- 

50  ter  the  current  regeneration.  If  it  is  not,  reset  the  beep- 
er  register  and  exit  as  above.  If  it  is  allowed,  load  the 
beeper  timer  and  check  for  it  to  time  out.  If  the  timer 
is  not  at  zero,  then  go  to  a  decrement  routine.  When 
the  timer  fully  times  out,  the  beeper  turns  off  and  exit 

55  the  routine  as  above,  if  the  timer  has  not  fully  decre- 
mented  and  the  beeper  has  not  gone  off,  turn  it  off. 
Clear  its  output  register  and  decrement  the  beep 
counter  by  1.  If  the  beeper  has  not  gone  off,  it  has  to 

4 
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be  determined  where  in  the  beeper  on/off  cycle  the 
machine  is.  If  it  is  at  the  end  with  all  timers  and  coun- 
ters  at  zero,  then  go  to  the  reload  and  exit  instructions 
as  above.  If  it  is  found  that  the  beeper  cycle  is  not 
done  yet,  then  load  the  beeper  off  time  into  the  proper 
register.  Then  reload  the  beeper  timer  and  exit.  If  it  is  de- 
termined  that  the  beeper  has  gone  off,  then  it  must  be 
determined  if  this  is  the  start  of  the  beep  on/off  cycle.  If 
it  is,  load  the  cycle  counter  and  turn  on  the  beeper.  If  it 
is  not  the  start  of  the  cycle,  turn  on  the  beeper.  After  this 
reload  the  beeper  on/off  cycle  timer  into  the  required  lo- 
cation  for  the  next  regeneration  and  exit  the  routine. 

Claims 

1.  A  low  salt  level  sensor  (16)  comprising: 
a  float  (48,  70)  within  a  brine  tank  (10); 
means  (20,  48,  50)  for  detecting  whether 

said  float  has  risen  in  response  to  the  addition  of 
a  predetermined  amount  of  water  to  said  brine 
tank  to  a  height  such  that  an  adequate  supply  of 
salt  is  present  in  said  brine  tank;  and 

means  (20,  44,  46)  for  indicating  if  said 
float  has  not  risen  to  said  height. 

2.  The  sensor  of  claim  1  in  which  said  detecting 
means  comprises  a  magnet  mounted  on  said 
float  and  a  Hall  effect  switch  (54). 

3.  The  sensor  of  claim  1  in  which  said  detecting 
means  comprises  a  magnet  mounted  on  said 
float  and  a  reed  switch  (80). 

4.  The  sensor  of  claim  1  in  which  said  detecting 
means  comprises  a  photoelectric  switch. 

5.  The  sensor  of  claim  1  in  which  said  indicating 
means  comprises  a  visual  alarm  (44). 

6.  The  sensor  of  claim  1  is  which  said  indicating 
means  comprises  an  audible  alarm  (46). 

7.  The  sensor  of  claim  1  in  which  said  indicating 
means  comprises  both  a  visual  and  an  audible 
alarm  (44-46). 

8.  Amethod  of  detecting  low  salt  level  in  a  brine  tank 
comprising: 

removing  brine  from  the  brine  tank; 
adding  a  predetermined  volume  of  water  to 

said  brine  tank; 
determining  whetherthe  liquid  level  in  said 

brine  tank  has  reached  a  predetermined  height 
such  that  an  adequate  supply  of  salt  is  present  in 
said  brine  tank;  and 

indicating  if  the  liquid  level  is  below  said 
height. 

Patentanspruche 

1.  Sensor  (16)  zur  Meldung  des  Niedrigstandes  von 
Salz,  welcherfolgendes  umfalit: 

5  einen  Schwimmer  (48,  70)  in  einem  Solwasser- 
behalter  (10); 
Einrichtungen  (20,  48,  50)  zur  Erkennung,  ob  der 
Schwimmer  aufgrund  derZugabe  einervorgege- 
benen  Wassermenge  in  den  Solwasserbehalter 

10  auf  eine  solche  Hohe  angehoben  worden  ist,  dali 
eine  ausreichende  Salzmenge  in  dem  Solwas- 
serbehalter  vorhanden  ist;  und 
Einrichtungen  (20,  44,  46)  zur  Meldung,  wenn  der 
Schwimmer  nicht  auf  diese  Hohe  angehoben 

15  worden  ist. 

2.  Sensor  gemali  Anspruch  1  ,  bei  dem  die  Detektor- 
einrichtung  einen  auf  dem  Schwimmer  angebrach- 
ten  Magneten  und  einen  Hall-Effektschalter  (54) 

20  umfalit. 

3.  Sensor  gemali  Anspruch  1,  bei  dem  die  Detektor- 
einrichtung  einen  auf  dem  Schwimmer  ange- 
brachten  Magneten  und  einen  Reed-Schalter 

25  (80)  umfalit. 

4.  Sensor  gemali  Anspruch  1,  bei  dem  die  Detektor- 
einrichtung  einen  photoelektrischen  Schalter 
umfalit. 

30 
5.  Sensor  gemali  Anspruch  1,  bei  dem  Meldeein- 

richtungen  einen  optischen  Alarmmelder  (44) 
umfassen. 

35  6.  Sensor  gemali  Anspruch  1,  bei  dem  Meldeein- 
richtungen  einen  akustischen  Alarmmelder  (46) 
umfassen. 

7.  Sensor  gemali  Anspruch  1,  bei  dem  Meldeein- 
40  richtungen  sowohl  einen  optischen  als  auch  ei- 

nen  akustischen  Alarmmelder  (44-46)  umfassen. 

8.  Verfahren  zur  Erkennung  des  Salzniedrigstandes 
in  einem  Solwasserbehalter,  welches  folgendes 

45  umfalit: 
Entnahme  von  Solwasser  aus  dem  Solw- 
asserbehalter; 
Hinzufugen  eines  vorgegebenen  Wasservolu- 
mens  in  den  Solwasserbehalter; 

so  Bestimmen,  ob  der  Flussigkeitspegel  in  dem  Sol- 
wasserbehalter  eine  vorgegebene  Hohe  erreicht 
hat,  so  dali  eine  ausreichende  Salzmenge  in  dem 
Solwasserbehalter  vorhanden  ist;  und 
Melden,  ob  der  Flussigkeitspegel  unterhalb  die- 

55  ser  Hohe  liegt. 

5 
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Revendications 

1.  Detecteur  de  niveau  bas  de  sel  (16)  comprenant  : 
un  f  lotteur  (48,  70)  a  I'interieur  d'un  reser- 

voir  d'eau  salee  (10)  ;  5 
un  moyen  (20,  48,  50)  pourdetectersi  ledit 

f  lotteur  est  remonte  en  reponse  a  I'addition  d'une 
quantite  predeterminee  d'eau  dans  ledit  reservoir 
d'eau  salee  jusqu'a  une  hauteur  telle  qu'il  y  a  un 
apport  adequat  de  sel  dans  ledit  reservoir  d'eau  w 
salee  ;  et 

un  moyen  (20,  44,  46)  pour  indiquer  si  ledit 
f  lotteur  n'est  pas  remonte  jusqu'a  ladite  hauteur. 

2.  Detecteur  selon  la  revendication  1  dans  lequel  le-  15 
dit  moyen  de  detection  comprend  un  aimant  mon- 
te  sur  ledit  f  lotteur  et  un  commutateura  effet  Hall 
(54). 

3.  Detecteur  selon  la  revendication  1  dans  lequel  le-  20 
dit  moyen  de  detection  comprend  un  aimant  mon- 
te  sur  ledit  flotteur  et  un  commutateur  reed  (80). 

4.  Detecteur  selon  la  revendication  1  dans  lequel  le- 
dit  moyen  de  detection  comprend  un  commuta-  25 
teur  photoelectrique. 

5.  Detecteur  selon  la  revendication  1  dans  lequel  le- 
dit  moyen  d'indication  comprend  une  alarme  vi- 
suelle  (44).  30 

6.  Detecteur  selon  la  revendication  1  dans  lequel  le- 
dit  moyen  d'indication  comprend  une  alarme  au- 
dible  (46). 

35 
7.  Detecteur  selon  la  revendication  1  dans  lequel  le- 

dit  moyen  d'indication  comprend  a  la  fois  une 
alarme  visuelle  et  une  alarme  audible  (44-46). 

8.  Methode  de  detection  de  niveau  bas  de  sel  dans  40 
un  reservoir  d'eau  salee  comprenant  : 

retirer  I'eau  salee  du  reservoir  d'eau  sa- 
lee  ; 

ajouter  un  volume  predetermine  d'eau  au- 
dit  reservoir  d'eau  salee  ;  45 

determiner  si  le  niveau  du  liquide  dans  le- 
dit  reservoir  d'eau  salee  a  atteint  une  hauteur 
predeterminee  telle  qu'il  y  a  un  apport  adequat  de 
sel  dans  ledit  reservoir  d'eau  salee  ;  et 

indiquer  si  le  niveau  du  liquide  est  au-des-  50 
sous  de  ladite  hauteur. 

55 
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