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Description 

This  invention  relates  to  a  vapor  circulation 
apparatus  for  holding  a  predetermined  volume  of 
liquid  material,  such  as  an  aromatic  oil,  for  evapor- 
ation  and  for  circulating  the  evaporated  matter  or 
fragrance  throughout  a  room.  More  particularly,  this 
invention  relates  to  a  vapor  circulation  apparatus 
wherein  the  liquid  to  be  evaporated  is  held  in  a  sealed 
container  and  wherein  the  vapor  circulation  apparatus 
automatically  and  periodically  unseals  the  container, 
withdraws  a  predetermined  volume  of  the  liquid  to  be 
evaporated,  and  then  reseals  the  container. 

U.  S.  Patent  3,  990,  848-Corris  discloses  a  vapor 
circulation  device  for  distributing  a  deodorizer  or  an 
insecticide  in  vaporous  form.  The  product  to  be  vapor- 
ized  is  a  gel  that  is  packaged  in  a  porous  container 
which  is  placed  in  the  vapor  circulation  device.  The 
vapor  circulation  device  also  includes  a  fan  which 
induces  airflow  past  the  gel  thereby  causing  sublimed 
vapors  to  be  circulated  out  of  the  housing  into  the 
environment. 

U.  S.  Patent  3,  804,  592-Garbe  discloses  a  vapor 
circulation  device  wherein  a  deodorant  is  provided  in 
liquid  form  and  is  dispersed  as  a  droplet  onto  a  blotter 
from  which  the  liquid  is  allowed  to  evaporate.  Afan  cir- 
culates  the  evaporated  material  throughout  the  envi- 
ronment.  Garbe,  at  column  2,  lines  5-10,  discloses 
that  by  using  a  variety  of  inserts  with  the  dispensing 
opening  of  the  container,  one  can  selectively  choose 
the  rate  of  droplet  flow  from  the  container.  It  is 
believed  that  the  evaporation  time  for  a  given  size 
droplet  would  be  increased  if  the  droplet  were  not 
allowed  to  be  dispersed  in  a  blotter.  Thus,  by  eliminat- 
ing  the  blotter,  a  given  volume  of  the  liquid  being 
vaporized  would  last  longer. 

One  disadvantage  of  the  gel  deodorizer  of  Corris 
is  that  the  gel  is  continuously  exposed  to  the  atmos- 
phere.  Since  the  deodorizer  is  made  up  of  several 
materials  having  different  evaporation  rates  and 
because  the  fragrance  bearing  materials  generally 
evaporate  faster  than  the  other  materials,  the  per- 
ceived  fragrance  diminishes  over  time.  Even  though 
the  liquid  drop  deodorizer  of  Garbe  employs  a  wick 
element  to  control  the  drop  rate,  because  the  con- 
tainer  is  not  completely  sealed,  some  of  the  fragrance 
bearing  materials  will  evaporate  from  the  reservoir 
supply. 

In  U.  S.  Patents  3,617,  214-Dolac  and  3,  739, 
944-Rogerson,  the  material  that  is  introduced  as  a 
vapor  into  the  environment  is  packaged  in  liquid  form 
in  a  pressurized  aerosol  container.  The  spray  nozzle 
of  the  aerosol  container  is  periodically  operated  which 
sprays  the  product  into  the  environment.  One  disad- 
vantage  of  using  an  aerosol  spray  is  that  the  atomized 
liquid  particles  fall  to  the  floor  where  they  can  be  step- 
ped  on  thereby  losing  their  effectiveness  as  a  vapor 
emitting  material. 

U.S.  Patent  3,085,71  9-Weber  discloses  a 
deodorizer  that  utilizes  a  periodically  activated  drop 
dispenser.  As  described  at  column  5,  lines  7-14,  the 
drops  are  deposited  on  a  heated  element  where  the 

5  liquid  is  heated  above  its  boiling  point  thereby  intro- 
ducing  the  vapors  into  the  environment.  To  maintain 
the  fragrance  level  in  a  room,  Weberat  column  5,  lines 
32  -34  describes  drop  rates  of  up  to  10  drops  per 
minute. 

10  It  is  an  object  of  this  invention  to  provide  a  vapor 
circulation  apparatus,  such  as  an  air  freshener,  whe- 
rein  the  air  treatment  product  is  an  evaporated  liquid. 

It  is  another  object  of  this  invention  to  provide  a 
vapor  circulation  apparatus  wherein  a  liquid  to  be 

15  evaporated  is  held  in  a  sealed  container  and  wherein 
a  predetermined  volume  of  the  liquid  to  be  evaporated 
is  withdrawn  from  the  container  and  the  container  is 
then  resealed. 

And  yet  another  object  of  this  invention  is  to  pack- 
20  age  a  liquid  airfreshener  product  in  a  disposable  refill 

cartridge. 
In  accordance  with  this  invention,  there  is  pro- 

vided  a  vapor  circulation  apparatus  comprising; 
a  main  housing  having  a  first  air  opening  the- 

25  rein  and  a  refill  unit  housing  having  a  second  air  open- 
ing  therein,  said  refill  unit  housing  being  connected  to 
said  main  housing; 

a  sealed  container  comprising  a  liquid  reser- 
voir,  mounted  in  the  refill  unit  housing; 

30  a  dosing  valve  housing  which  extends  from  the 
liquid  reservoir; 

a  dosing  pin  including  a  dosing  element  on  one 
end  thereof  for  collecting  a  fixed  volume  of  the  liquid 
for  evaporation,  the  dosing  pin  residing  within  said 

35  dosing  valve  housing  such  that  the  dosing  element 
normally  extends  beyond  the  dosing  valve  housing; 

actuating  means  for  periodically  inserting  the 
dosing  element  into  the  dosing  valve  housing  and 
withdrawing  the  dosing  element  therefrom  with  said 

40  fixed  volume  of  liquid; 
means  for  resealing  the  container  after  the 

dosing  element  has  been  withdrawn;  and 
means  in  the  main  housing  for  periodically 

inducing  air  flow  through  said  air  openings  after  the 
45  container  has  been  resealed. 

In  another  aspect  of  the  invention,  the  container 
comprises  a  liquid  reservoir,  a  dosing  element  hous- 
ing  connected  to  the  reservoirfor  receiving  the  dosing 
element,  and  a  membrane  seal,  located  between  the 

so  reservoir  and  the  dosing  element  housing,  for  provid- 
ing  a  sealed  reservoir. 

In  yet  another  aspect  of  the  invention,  dosing  ele- 
ment  includes  a  piercing  member  adjacent  the  mem- 
brane  for  puncturing  the  membrane  to  allow  liquid  to 

55  flow  into  the  dosing  element  housing. 
According  to  the  present  invention,  there  is  also 

provided  a  disposable  cartridge  contained  within  a 
refill  unit  housing  having  a  first  air  opening  therein, 
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said  cartridge  being  adapted  for  use  in  a  vapor  circu- 
lation  apparatus,  said  disposable  cartridge,  compris- 
ing:- 

a  sealed  container  comprising  a  liquid  reser- 
voir; 

a  dosing  valve  housing  extending  from  the 
liquid  reservoir 

a  dosing  pin  including  a  dosing  element  on  one 
end  thereof  for  collecting  and  withdrawing  a  fixed 
volume  of  liquid  from  said  sealed  container  for  evapor- 
ation,  the  dosing  pin  residing  within  said  dosing  valve 
housing  such  that  the  dosing  element  normally 
extends  beyond  the  dosing  valve  housing,  the  actuat- 
ing  means  periodically  reciprocating  said  dosing  pin 
within  said  valve  housing  such  that  said  dosing  ele- 
ment  is  inserted  into  said  dosing  valve  housing  and 
withdrawn  therefrom  with  said  fixed  volume  of  liquid; 

means  for  resealing  the  container  after  the 
dosing  element  has  been  withdrawn. 

The  refill  cartridge  can  have  either  the  air  intake 
or  air  outlet  opening  of  the  completed  vapor  circu- 
lation  device.  Batteries  to  power  the  fan  and  the 
means  for  inserting  the  dosing  pin  into  the  container 
can  also  be  packaged  in  the  disposable  refill 
cartridge. 

While  the  specification  concludes  with  claims 
particularly  pointing  out  and  distinctly  claiming  that 
which  is  regarded  as  the  present  invention,  the 
objects  and  advantages  of  this  invention  can  be  more 
readily  ascertained  from  the  following  description  of  a 
preferred  embodiment  when  read  in  conjunction  with 
the  accompanying  drawings  in  which: 

Fig.  1  is  a  perspective  view  of  one  embodiment  of 
the  vapor  circulation  apparatus  showing  a  main 
housing  detached  from  a  disposable  refill  unit; 
Fig.  2  is  a  front  cross-sectional  view  of  the  vapor 
circulation  apparatus  with  an  attached  refill  unit  in 
the  operating  position; 
Fig.  3  is  an  exploded  perspective  view  of  the  dis- 
posable  refill  unit; 
Fig.  4  is  a  perspective  view  of  the  dosing  pin  for 
withdrawing  a  predetermined  volume  of  liquid 
from  the  sealed  container  in  the  refill  unit;  and 
Fig.  5  is  a  schematic  diagram  of  the  electronic  cir- 
cuits  which  control  the  vapor  circulation 
apparatus. 
For  the  sake  of  convenience,  elements  described 

with  reference  to  a  specific  figure  will  retain  the  same 
reference  designation  in  the  description  of  subse- 
quent  figures.  Referring  now  to  Fig.  1,  a  vapor  circu- 
lation  apparatus  10  is  shown,  which  in  one  preferred 
embodiment  can  be  disassembled  into  a  main  dispen- 
serunit  12  and  a  disposable  refill  unit  14.  The  housing 
of  the  main  dispenser  unit  12  comprises  sidewall  20, 
bottom  wall  21  ,  rear  wall  22,  top  wall  23,  and  front  wall 
24.  Mounted  within  the  housing  of  the  main  dispenser 
unit  is  an  interior  sidewall  25.  The  housing  of  the  dis- 
posable  refill  unit  14  comprises  rear  wall  28,  top  wall 

29,  front  wall  30,  sidewall  31  ,  inner  sidewall  32  and 
bottom  wall  33. 

Three  steps  27  on  the  bottom  wall  21  of  the  main 
dispenser  unit  12  are  spaced  from  the  extended  rear 

5  wall  22  of  the  main  dispenser  unit  1  2  to  form  a  channel 
26  at  the  lower  corner  of  the  extended  rear  wall  22. 
Three  similar  steps  27  extending  downward  from  the 
top  wall  23  of  the  main  dispenser  unit  1  2  form  a  similar 
channel  26  at  the  upper  corner  of  the  extended  rear 

10  wall  22.  As  best  shown  in  Fig.  3,  a  rail  34  is  formed  at 
the  upper  rear  wall  28  corner  and  lower  rear  wall  28 
corner  (not  shown)  of  the  disposable  refill  unit  14.  The 
end  of  each  rail  34  can  be  pointed  and  gradually 
increase  to  have  a  thickness  greater  than  the  rail  34 

15  but  less  than  the  width  of  channel  26  to  form  a  latch 
35  at  the  end  thereof.  To  assemble  the  disposable 
refill  unit  14  to  the  main  dispenser  unit  12,  upper  and 
lower  rails  34  are  inserted  into  channels  26  and  as  the 
rails  34  slide  in  their  respective  grooves  26,  the  align- 

20  ment  of  the  disposable  refill  unit  14  is  maintained  as 
it  is  assembled  with  the  main  dispenser  unit  1  2.  When 
refill  unit  14  is  assembled  into  the  main  dispenser  12, 
ramp  47,  shown  in  Fig.  1,  exerts  a  force  to  the  back 
of  spring  finger  28a  on  rearwall  28  of  the  refill  unit  14 

25  which  locates  latch  35  beyond  the  width  of  channel  26 
and  the  application  of  a  lateral  force  only  to  disassem- 
ble  refill  unit  14  will  cause  latches  35  to  engage  the 
innermost  steps  27  of  the  main  dispenser  unit  12.  To 
disassemble  the  refill  unit  14  from  the  main  dispenser 

30  unit  12,  pressure  is  applied  to  front  wall  30  of  refill  unit 
14  which  locates  latch  35  entirely  within  channel  26 
while  applying  a  lateral  force  to  refill  unit  14  thereby 
causing  rails  34  to  slide  in  channels  26  to  remove  the 
refill  unit  14.  If  desired  the  assembled  vapor  circu- 

35  lation  apparatus  10  can  be  mounted  to  a  wall  or  other 
surface  using  well  known  means  such  as  double 
sided  adhesive  or  screws. 

Referring  now  to  Fig.  2  which  shows  the  dispos- 
able  refill  unit  14  assembled  with  the  main  dispenser 

40  unit  12,  the  composite  vapor  circulation  apparatus 
housing  has  an  air  intake  opening  1  8  at  the  lower  cor- 
ner  of  the  disposable  refill  unit  14  and  an  air  outlet 
opening  19  located  in  the  top  wall  23  of  the  main  dis- 
penser  unit  12. 

45  The  air  outlet  opening  1  9  is  in  the  form  of  a  louv- 
ered  disk  which  is  rotatably  mounted  in  the  top  wall  23 
so  that  the  direction  of  air  flow  from  the  vapor  circu- 
lation  apparatus  10  can  be  controlled.  If  it  is  neces- 
sary  for  the  vapor  circulation  apparatus  10  to  have 

so  interior  vertical  walls  such  as  interior  sidewall  25  of 
the  main  dispenser  unit  12  and  interior  sidewall  32  of 
the  disposable  refill  unit  14,  the  interior  sidewall  25  is 
constructed  to  have  an  opening  44  (best  shown  in  Fig. 
1  )  which  corresponds  with  an  opening  45  (best  shown 

55  in  Fig.  3)  in  interior  sidewall  32  of  the  disposable  refill 
unit  14  in  order  to  provide  an  airflow  path  between  the 
air  intake  opening  18  and  air  outlet  opening  19. 

As  shown  in  Fig.  2,  the  main  dispenser  unit  12 

3 
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also  Includes  a  fan  40  for  pulling  air  Into  the  air  Intake 
opening  1  8  and  expelling  air  out  of  air  outlet  opening 
1  9;  an  actuator  50  that  is  pivotally  mounted  at  one  end 
about  pivot  52  for  causing  a  drop  of  liquid  to  be  with- 
drawn  from  a  container  65  in  the  disposable  refill  unit 
14;  means  54  for  periodically  operating  the  actuator 
50;  and  electronics  on  a  printed  circuit  board  80, 
shown  schematically  in  Fig.  5,  for  controlling  the  oper- 
ation  of  the  fan  40  and  the  means  54  for  operating  the 
actuator  50.  The  fan  40  is  mounted  within  a  fan  shroud 
38  and  the  fan  motor  41  is  mounted  in  motor  housing 
42.  The  pivotally  mounted  actuator  50  includes  a  ver- 
tical  leg  member  50b  which  terminates  in  a  shoulder 
50c.  The  means  54  for  periodically  operating  the 
actuator  50  includes  an  actuator  motor  55  (shown 
schematically  in  Fig.  5)  which  drives  a  gear  train  and 
attached  cam  56  which  contacts  the  lower  surface  of 
shoulder  50c  to  impart  vertical  motion  to  the  shoulder 
50c.  Gam  56  makes  one  revolution  for  87.5  revolu- 
tions  of  the  shaft  output  of  actuator  motor  55. 

The  refill  unit  includes  a  container  65  of  liquid  to 
be  evaporated  and  batteries  78  (best  shown  in  Fig.  3) 
for  driving  the  electronics  on  printed  circuit  board  80, 
the  fan  40  and  the  means  54  for  operating  actuator  50. 

Referring  now  to  Fig.  3,  the  rear  wall  28  of  the  dis- 
posable  refill  unit  14  includes  upper  extension  60a 
which  fits  under  the  top  wall  29  and  lower  extension 
60b  which  fits  over  the  bottom  wall  33  of  the  refill 
housing.  The  disposable  refill  unit  14  also  has  a  ver- 
tical  support  wall  62  for  supporting  two  batteries  78 
which  are  connected  in  series  by  means  of  shorting 
bar  79.  Also  mounted  to  the  vertical  support  wall  62 
is  a  shelf  63  for  holding  the  container  65  of  liquid  to 
be  evaporated.  Referring  now  to  Figs.  2  and  3,  the 
sealed  container  65  comprises  a  liquid  reservoir  67, 
the  top  of  which  is  sealed  with  a  metal  foil  66.  Also 
forming  a  part  of  the  liquid  container  65  is  a  dosing 
valve  housing  74  which  contains  therein  an  O-ring 
seal  73,  a  dosing  pin  72,  a  compression  spring  71  and 
an  upper  spring  retaining  disk  70.  As  best  shown  in 
Fig.  4,  the  lower  portion  of  dosing  pin  72  has  a  diame- 
ter  of  0.381  centimeters  (0.150  inches)  and  has  four 
wedges  each  capable  of  holding  about  0.016  cubic 
centimeters  (0.001  cubic  inches)  of  liquid  to  be  evapo- 
rated.  The  central  portion  of  dosing  pin  72  is  disc-sha- 
ped  to  provide  a  lower  support  72b  for  compression 
spring  71  .  The  upper  portion  of  dosing  pin  72  forms  a 
piercing  member  72c.  Referring  again  to  Figs.  2  and 
3,  the  upper  compression  disk  70  is  pressed  into  the 
dosing  valve  housing  74  over  a  plurality  of  bosses  (not 
shown)  near  the  upper  edge  of  the  dosing  pin  housing 
74  and  the  upper  opening  of  dosing  pin  housing  74  is 
sealed  with  foil  membrane  68.  The  upper  spring 
retaining  disk  70  has  an  elongated  axial  opening 
which  fits  over  the  piercing  member  72c  to  guide  the 
piercing  of  metal  foil  seal  68.  The  sealed  dosing  pin 
housing  assembly  is  then  press  fit  into  an  opening  in 
the  lower  wall  of  the  liquid  reservoir  67  to  provide  a 

completely  sealed  liquid  container.  When  the  refill 
support  wall  62  with  the  liquid  container  65  and  bat- 
tery  78  mounted  thereon  is  assembled  into  the  refill 
unit  14,  the  battery  electrodes  will  line  up  with  holes 

5  37a  and  37b  in  inner  sidewall  32  of  the  refill  unit  14 
and  dosing  pin  72  will  be  located  in  the  air  flow  path 
between  air  intake  opening  18  and  opening  45  in 
interior  sidewall  32. 

Referring  now  to  Fig.  5,  the  control  electronics  for 
10  the  fan  40  and  the  actuator  50  are  contained  on  prin- 

ted  circuit  board  80  mounted  within  the  main  dispen- 
ser  unit  12.  The  control  is  provided  by  a  four-bit 
microprocessor  integrated  circuit  81  that  has  been 
specially  designed  by  means  of  the  masks  used  to 

15  fabricate  the  integrated  circuit  81  to  provide  the  des- 
ired  control  outputs.  Control  output  81a  of  the  micro- 
processor  81  is  applied  to  an  amplifier  82  which  drives 
the  coil  43  of  fan  motor  41.  Control  output  81a  is  a 
repetitive  signal  that  turns  the  fan  on  for  75  seconds 

20  and  turns  the  fan  off  for  75  seconds.  Control  output 
81b  of  microprocessor  81  is  applied  to  amplifier  83 
which  drives  the  coil  55a  of  actuator  motor  55.  Control 
signal  81  b  is  a  signal  that  operates  the  actuator  motor 
coil  55a  for  a  half  second  every  20  minutes  with  the 

25  additional  requirement  that  when  battery  78  is  initially 
connected  to  the  printed  circuit  board  80,  the  actuator 
motor  55  is  operated  for  0.5  seconds  every  1  .5  sec- 
onds  for  8  cycles.  Since  the  liquid  container  65  holds 
a  two-month  supply  of  liquid  to  be  evaporated,  micro- 

30  processor  81  is  designed  to  operate  the  fan  motor  41 
and  the  actuator  motor  55  for  about  56  days  after 
which  the  fan  motor  41  and  the  actuator  motor  55  are 
disabled. 

The  actuator  drive  means  54  has  a  second  shaft 
35  output  54b  which  drives  cam  57  and  controls  the 

opening  and  closing  of  switch  58.  The  function  of  cam 
57  and  switch  58  is  to  make  sure  that  the  actuator 
drives  mean  54  stops  at  approximately  the  same  point 
in  a  cycle.  The  actuator  motor  control  signal  from 

40  amplifier  83  operates  actuator  motor  55  for  a  time  that 
is  less  than  the  time  that  it  takes  for  the  actuator  drive 
54  to  complete  one  full  dosing  cycle  which  can  vary 
from  about  0.75  to  1  .0  seconds  depending  on  the  bat- 
tery  78  voltage.  The  shape  of  cam  57  is  such  that 

45  shortly  after  the  actuator  motor  55  is  energized,  cam 
57  will  close  switch  contacts  58a  and  58b  thereby  con- 
necting  ground  to  the  end  of  the  actuator  motor  55a 
that  is  actually  driven  by  amplifier  83  so  that  when 
amplifier  83  turns  off  before  the  completion  of  a  dos- 

50  ing  cycle,  the  ground  connection  through  switch  58 
keeps  the  coil  55a  of  actuator  motor  55  energized. 
The  actuator  motor  55  will  continue  to  operate  until  the 
shape  of  cam  57  allows  switch  contacts  58a  and  58b 
to  open  thereby  removing  power  from  the  actuator 

55  motor  55.  Thus,  the  beginning  and  end  of  a  dosing 
cycle  is  really  controlled  by  the  shape  of  cam  57  and 
not  by  the  length  of  time  that  amplifier  83  is  turned  on. 

Control  output  81c  of  microprocessor  81  is 

4 
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applied  to  amplifier  84  which  drives  piezo  alarm  ele- 
ment  85.  The  piezo  alarm  element  85  is  driven  by  a 
4096  cycle  square  have  burst  lasting  0.0625  seconds. 
When  a  refill  cartridge  14  is  initially  assembled  with 
the  main  dispenser  unit  12,  eight  such  4096  cycle 
square  wave  bursts  are  spaced  equally  over  one  sec- 
ond,  then  the  piezo  alarm  element  85  is  turned  off  for 
three  seconds,  and  then  another  eight  bursts  are  gen- 
erated.  After  the  microprocessor  81  has  timed  the  56 
days  of  operation  and  has  disabled  the  fan  motor  41 
and  the  actuator  motor  55,  the  piezo  alarm  element  85 
is  then  activated  from  time  to  time  over  a  four-day 
period  to  signal  that  the  disposable  refill  unit  should 
be  replaced.  At  the  end  of  those  four  days,  the  micro- 
processor  81  will  not  again  activate  the  piezo  alarm 
element  85  unless  the  disposable  refill  unit  14  is  rep- 
laced. 

What  now  follows  is  a  brief  description  of  the  use 
and  operation  of  the  vapor  circulation  apparatus  10 
through  a  complete  life  cycle  of  a  disposable  refill  unit 
14.  To  assemble  the  refill  unit  14  with  the  main  dispen- 
serunit  12,  rails  34  of  the  refill  unit  housing  are  placed 
into  the  channels  26  formed  at  the  extended  portion 
of  rear  wall  22  of  the  main  dispenser  unit  12.  Referring 
to  Fig.  2,  as  the  refill  unit  14  is  pushed  into  assembly 
with  the  main  dispenser  unit  12,  the  sloped  surface 
50e  of  actuator  50  contacts  the  bottom  of  dosing  pin 
72.  As  the  refill  unit  14  is  further  pushed  into  assembly 
with  the  main  dispenser  unit  12,  the  combination  of 
the  sloped  surface  50e  of  actuator  50  and  the  action 
of  step  36  formed  in  inner  sidewall  32  of  the  refill  unit 
14  on  the  lower  inclined  surface  50d  of  actuator  50 
exerts  an  upward  force  on  the  dosing  pin  72  allowing 
the  upper  piercing  member  72c  of  the  dosing  pin  72 
tobreakfoil  membrane  68  which  will  allow  liquid  in  the 
reservoir  67  portion  of  container  65  to  flow  into  dosing 
pin  housing  74.  When  the  assembly  of  the  refill  unit 
14  with  the  main  dispenser  unit  12  is  completed,  elec- 
trical  contacts  46a  and  46b  (shown  in  Fig.  1)  will 
extend  through  holes  25a  and  25b  in  sidewall  25  of 
main  unit  12  and  through  corresponding  holes  37a 
and  37b  in  the  inner  sidewall  32  of  the  refill  unit  14, 
as  shown  in  Fig.  3,  and  make  contact  with  the  elec- 
trodes  of  battery  78  thereby  providing  power  to  prin- 
ted  circuit  board  80  which  initiates  a  60-day  timing 
cycle  for  controlling  the  fan  motor  41,  the  actuator 
motor  55  and  the  piezo  alarm  element  85.  Approxim- 
ately  two  seconds  after  the  microprocessor  81  has 
been  first  activated,  the  piezo  alarm  element  85  is 
operated  for  eight  seconds  as  previously  described  so 
that  the  person  assembling  the  refill  unit  14  to  the 
main  dispenser  unit  12  can  be  provided  with  some 
indication  that  the  printed  circuit  board  80  is  function- 
ing  properly.  Also,  two  seconds  after  the  microproces- 
sor  81  has  been  energized,  the  actuator  motor  55  is 
energized  eight  times  during  the  next  eleven  seconds 
thereby  causing  dosing  pin  72  and  its  piercing  mem- 
ber  72c  to  be  respectively  inserted  into  the  dosing  pin 

housing  74  and  fluid  reservoir  67  and  then  withdrawn 
eight  times  which  primes  the  dosing  valve  housing  74 
so  that  it  becomes  filled  with  the  liquid  to  be  evapo- 
rated.  After  the  eighth  of  these  priming  cycles,  the  four 

5  wedges  72a  of  dosing  pin  72  will  each  contain  about 
0.016  cubic  centimeters  (0.001  cubic  inch)  of  liquid  for 
evaporation  and  subsequent  circulation  by  the  vapor 
distribution  apparatus  10.  Due  to  the  action  of  com- 
pression  spring  71  which  returns  dosing  gin  72  to  the 

10  withdrawn  position  and  maintains  pressure  on  O-ring 
seal  73,  the  container  65  is  effectively  resealed  after 
the  dosing  pin  72  has  been  withdrawn  from  the  dosing 
pin  housing  74.  Because  of  this  resealing,  the  various 
components  of  the  liquid  cannot  evaporate  from  the 

15  container  65  and  the  effectiveness  of  the  liquid  is 
maintained  over  the  two-month  expected  life  of  the 
refill  unit  14.  Seventy-seven  seconds  after  the  refill 
unit  14  is  assembled  to  the  main  dispenser  unit  12,  the 
microprocessor  81  turns  on  the  fan  for  75  seconds 

20  and  continues  the  75  second  on,  75  second  off 
periodic  operation  of  the  fan  40  for  56  days.  Twenty 
minutes  after  the  refill  unit  14  is  assembled  to  the 
main  dispenser  unit  12,  the  microprocessor  81  will 
insert  dosing  pin  72  into  dosing  pin  housing  74,  with- 

25  draw  another  sample  of  liquid  to  be  evaporated,  and 
reseal  the  container  65.  This  sampling  rate  has  been 
determined  by  the  evaporation  rate  of  the  liquid  which 
is  such  that  about  90%  of  the  sample  evaporates  in  20 
minutes.  This  20-minute  sampling  period  will  continue 

30  for  56  days.  At  the  end  of  the  56-day  period  the 
actuator  motor  55  and  the  fan  motor  41  will  be  disa 
bled,  that  is,  they  will  not  be  energized  any  longer.  The 
microprocessor  81  will  then  periodically  activate  the 
piezo  alarm  element  85  as  a  signal  that  the  refill  unit 

35  14  needs  replacement.  At  the  end  of  the  60th  day  from 
the  assembly  of  the  refill  unit  14  with  the  main  dispen- 
ser  unit  1  2,  the  microprocessor  81  will  also  disable  the 
piezo  alarm  element  85. 

While  the  present  invention  has  been  described 
40  with  respect  to  a  specific  embodiment  thereof,  it  will 

be  obvious  that  various  changes  and  modifications 
may  be  made  without  departing  from  the  invention  in 
its  broader  aspects.  For  example,  both  the  air  intake 
opening  and  the  air  outlet  opening  can  be  formed  in 

45  the  housing  of  the  main  dispenser  unit. 

Claims 

so  1  .  A  vapor  circulation  apparatus  comprising; 
a  main  housing  (12)  having  a  first  air  opening 

(19)  therein  and  a  refill  unit  housing  (14)  having  a  sec- 
ond  air  opening  (18)  therein,  said  refill  unit  housing 
(14)  being  connected  to  said  main  housing  (12); 

55  a  sealed  container  comprising  a  liquid  reser- 
voir  (65),  mounted  in  the  refill  unit  housing  (14); 

a  dosing  valve  housing  (74)  which  extends 
from  the  liquid  reservoir  (65); 
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a  dosing  pin  (72)  including  a  dosing  element 
(72a)  on  one  end  thereof  for  collecting  a  fixed  volume 
of  the  liquid  for  evaporation,  the  dosing  pin  (72)  resi- 
ding  within  said  dosing  valve  housing  (74)  such  that 
the  dosing  element  (72a)  normally  extends  beyond 
the  dosing  valve  housing  (74); 

actuating  means  (50)  for  periodically  inserting 
the  dosing  element  (72a)  into  the  dosing  valve  hous- 
ing  (74)  and  withdrawing  the  dosing  element  (72a) 
therefrom  with  said  fixed  volume  of  liquid; 

means  (78)  for  resealing  the  container  (65) 
after  the  dosing  element  (72a)  has  been  withdrawn; 
and 

means  (49)  in  the  main  housing  (12)  for  period- 
ically  inducing  air  flow  through  said  air  openings 
(18,19)  after  the  container  has  been  resealed. 

2.  A  vapor  circulation  apparatus  according  to 
claim  1  wherein  the  means  for  periodically  inducing  air 
flow  is  a  periodically  activated  fan  (49). 

3.  A  vapor  circulation  apparatus  according  to 
claim  1  or  claim  2  wherein  the  sealed  container  com- 
prises  a  frangible  seal  (68)  located  between  the  reser- 
voir  (67)  and  the  dosing  valve  housing  (74)  for 
providing  a  sealed  reservoir,  said  dosing  pin  (72) 
including  a  piercing  member  (72c),  said  piercing 
member  (72c)  puncturing  said  frangible  seal  (68)  on 
the  initial  insertion  of  said  dosing  element  (72a)  into 
said  dosing  valve  housing  (74)  allowing  liquid  to  flow 
from  said  liquid  reservoir  (67)  into  dosing  valve  hous- 
ing  (74). 

4.  A  vapor  circulation  apparatus  according  to  any 
preceding  claim  wherein  liquid  container  (65)  and 
dosing  pin  (72)  are  packaged  in  a  disposable  refill 
cartridge. 

5.  A  vapor  circulation  apparatus  according  to 
claim  4  wherein  said  refill  unit  housing  (14)  encloses 
and  is  part  of  said  disposable  refill  cartridge. 

6.  A  disposable  cartridge  contained  within  a  refill 
unit  housing  (14)  having  a  first  air  opening  (18)  the- 
rein,  said  cartridge  being  adapted  for  use  in  a  vapor 
circulation  apparatus  according  to  any  preceding 
claim,  said  disposable  cartridge  comprising:- 

a  sealed  container  comprising  a  liquid  reser- 
voir  (65); 

a  dosing  valve  housing  (74)  extending  from  the 
liquid  reservoir  (65) 

a  dosing  pin  (72)  including  a  dosing  element 
(72a)  on  one  end  thereof  for  collecting  and  withdraw- 
ing  a  fixed  volume  of  liquid  from  said  sealed  container 
(65)  for  evaporation,  the  dosing  pin  (72)  residing 
within  said  dosing  valve  housing  (74)  such  that  the 
dosing  element  (72a)  normally  extends  beyond  the 
dosing  valve  housing  (74),  the  actuating  means  (50) 
periodically  reciprocating  said  dosing  pin  (72)  within 
said  valve  housing  (74)  such  that  said  dosing  element 
(72a)  is  inserted  into  said  dosing  valve  housing  (74) 
and  withdrawn  therefrom  with  said  fixed  volume  of 
liquid; 

means  (73)  for  resealing  the  container  (65) 
after  the  dosing  element  (72a)  has  been  withdrawn. 

7.  A  disposable  cartridge  according  to  claim  6 
wherein  said  sealed  container  comprises  a  frangible 

5  seal  (68)  located  between  the  reservoir  and  the  dos- 
ing  valve  housing  for  providing  a  sealed  reservoir, 
(65)  said  dosing  pin  (72)  further  including  a  piercing 
member  (72c),  said  piercing  member  (72c)  puncturing 
said  frangible  seal  (68)  on  the  initial  insertion  of  said 

10  dosing  element  (72a)  into  said  dosing  valve  housing 
(74)  thereby  allowing  liquid  to  flow  from  said  liquid 
reservoir  via  gravity  into  said  dosing  valve  housing 
(74). 

8.  A  disposable  cartridge  according  to  claim  6  or 
15  claim  7  further  comprising  means  (34)  for  aligning  the 

cartridge  as  it  is  attached  to  the  main  housing  (12)  of 
the  vapor  circulation  apparatus. 

20  Patentanspruche 

1.  Dampfzirkulationsvorrichtung  enthaltend: 
ein  Hauptgehause  (12)  mit  einer  darin  ange- 

ordneten  ersten  Luftoffnung  (19)  und  ein  Nachfullein- 
25  heitsgehause  (14)  mit  einer  darin  angeordneten 

zweiten  Luftoffnung  (18),  wobei  das  Nachfulleinheits- 
gehause  (14)  mit  dem  Hauptgehause  (12)  verbunden 
ist; 

einen  ein  Flussigkeitsreservoir  (65)  enthalten- 
30  den  abgedichteten  Behalter,  der  in  dem  Nachfullein- 

heitsgehause  (14)  angeordnet  ist; 
ein  Dosierventilgehause  (74),  das  sich  von 

dem  Flussigkeitsreservoir  (65)  erstreckt; 
einen  Dosierzapfen  (72)  mit  einem  Dosierele- 

35  ment  (72a)  an  seinem  einen  Ende  zum  Sammeln 
eines  festen  Volumens  der  Flussigkeit  zur  Verdamp- 
fung,  wobei  der  Dosierzapfen  (72)  in  dem  Dosierven- 
tilgehause  (74)  derart  angeordnet  ist,  dali  sich  das 
Dosierelement  (72a)  normalerweise  uberdas  Dosier- 

40  ventilgehause  (74)  hinaus  erstreckt; 
Betatigungsmittel  (50)  zum  periodischen  Ein- 

schieben  des  Dosierelements  (72a)  in  das  Dosier- 
ventilgehause  (74)  und  zum  Zuruckziehen  des 
Dosierelementes  (72a)  aus  diesem  mit  dem  festen 

45  Flussigkeitsvolumen; 
Mittel  (78)  zum  Wiederabdichten  des  Behal- 

ters  (65)  nach  dem  Zuruckziehen  des  Dosierelemen- 
tes  (72a);  und 

Mittel  (49)  in  dem  Hauptgehause  (12)  zum 
so  periodischen  Erzeugen  von  Luftstromung  durch  die 

Luftoffnungen  (18,  19)  nach  dem  Wiederabdichten 
des  Behalters. 

2.  Dampfzirkulationsvorrichtung  nach  Anspruch 
1,  bei  der  die  Mittel  zum  periodischen  Erzeugen  der 

55  Luftstromung  ein  periodisch  betatigter  Lufter  (49) 
sind. 

3.  Dampfzirkulationsvorrichtung  nach  Anspruch 
1  oder  2,  bei  der  der  abgedichtete  Behalter  eine  zwi- 
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schen  dem  Reservoir  (67)  und  dem  Dosierventilge- 
hause  (74)  angeordnete  durchstolibare  Dichtung  (68) 
zur  Schaffung  eines  abgedichteten  Reservoirs  auf- 
weist  und  der  Dosierzapfen  (72)  ein  Durchstoliele- 
ment  (72c)  enthalt,  das  die  durchstolibare  Dichtung 
(68)  beim  erstmaligen  Einschieben  des  Dosierele- 
ments  (72a)  in  das  Dosierventilgehause  (74)  punk- 
tiert,  was  es  ermoglicht,  dali  Flussigkeit  von  dem 
Flussigkeitsreservoir  (67)  in  das  Dosierventilge- 
hause  (74)  flielit. 

4.  Dampfzirkulationsvorrichtung  nach  einem  vor- 
hergehenden  Anspruch,  bei  der  der  Flussigkeitsbe- 
halter  (65)  und  der  Dosierzapfen  (72)  in  einer 
Wegwerf-Nachfullkartusche  verpackt  sind. 

5.  Dampfzirkulationsvorrichtung  nach  Anspruch 
4,  bei  der  das  Nachfulleinheitsgehause  (14)  die  weg- 
werfbare  Nachfullkartusche  einschlielit  und  einen 
Teil  von  ihr  bildet. 

6.  Wegwerfkartusche  in  einem  Nachfulleinheits- 
gehause  (14)  mit  einer  ersten  darin  angeordneten 
Luftoffnung  (18),  die  zurVerwendung  in  einer  Dampf- 
zirkulationsvorrichtung  nach  einem  vorhergehenden 
Anspruch  ausgebildet  ist  und  enthalt:  - 

einen  abgedichteten  Behalter  mit  einem  Flus- 
sigkeitsreservoir  (65); 

ein  sich  von  dem  Flussigkeitsreservoir  (65) 
erstreckendes  Dosierventilgehause  (74); 

einen  Dosierzapfen  (72)  mit  einem  Dosierele- 
ment  (72a)  an  einem  seiner  Enden  zum  Aufnehmen 
und  Abziehen  eines  festen  Flussigkeitsvolumens  von 
dem  abgedichteten  Behalter  (65)  zum  Verdampfen, 
wobei  der  Dosierzapfen  (72)  in  dem  Dosieiventilge- 
hause  (74)  derart  angeordnet  ist,  dali  sich  das  Dosie- 
relement  (72a)  normalerweise  uber  das 
Dosierventilgehause  (74)  hinaus  erstreckt  und  die 
Betatigungsmittel  (50)  periodisch  den  Dosierzapfen 
(72)  in  dem  Ventilgehause  (74)  derart  hin-  und  herge- 
hen  lassen,  dali  das  Dosierelement  (72a)  in  das 
Dosierventilgehause  (74)  eingeschoben  und  aus  ihm 
mit  dem  festen  Flussigkeitsvolumen  zuruckgezogen 
wird; 

Mittel  (73)  zum  Wiederabdichten  des  Behalters 
(65)  nach  dem  Zuruckziehen  des  Dosierelementes 
(72a). 

7.  Wegwerfkartusche  nach  Anspruch  6,  bei  der 
derabgedichtete  Behalter  eine  zwischen  dem  Reser- 
voir  und  dem  Dosierventilgehause  angeordnete 
durchstolibare  Dichtung  (68)  zur  Schaffung  eines 
abgedichteten  Reservoirs  (65)  aufweist  und  der 
Dosierzapfen  (72)  weiterhin  ein  Durchstolielement 
(72c)  enthalt,  das  die  durchstolibare  Dichtung  (68)  bei 
dem  erstmaligen  Einschieben  des  Dosierelements 
(72a)  in  das  Dosierventilgehause  (74)  punktiert  und 
dadurch  ermoglicht,  dali  Flussigkeit  aus  dem  Flussig- 
keitsreservoir  unter  dem  Einfluli  der  Schwerkraft  in 
das  Dosierventilgehause  (74)  flielit. 

8.  Wegwerfkartusche  nach  Anspruch  6  oder  7, 
weiterhin  enthaltend  Mittel  (74)  zum  Ausrichten  der 

Kartusche,  wenn  sie  an  dem  Hauptgehause  (12)  der 
Dampfzirkulationsvorrichtung  angebracht  wird. 

5  Revendications 

1  .  Appareil  de  circulation  de  vapeur,  comprenant: 
un  boitier  principal  (12),  comportant  une  pre- 

miere  ouverture  pour  de  I'air  (19)  et  un  boitier 
10  d'ensemble  de  recharge  (14),  comportant  une 

seconde  ouverture  pour  de  I'air  (18),  ledit  boitier 
d'ensemble  de  recharge  (14)  etant  relie  audit  boitier 
principal  (12); 

un  recipient  ferme  hermetiquement,  compre- 
15  nant  un  reservoir  a  liquide  (65),  monte  dans  le  boitier 

d'ensemble  de  recharge  (14); 
un  boitier  de  soupape  de  dosage  (74),  qui  fait 

saillie  sur  le  reservoir  a  liquide  (65); 
une  tige  de  dosage  (72)  comprenant  un  ele- 

20  ment  de  dosage  (72a)  a  I'une  de  ses  extremites,  pour 
collecter  un  volume  determine  du  liquide  a  evaporer, 
la  tige  de  dosage  (72)  etant  situee  a  I'interieur  dudit 
boitier  de  soupape  de  dosage  (74),  de  sorte  que  I'ele- 
ment  de  dosage  (72a)  depasse  normalement  le  boT- 

25  tier  de  soupape  de  dosage  (74); 
un  moyen  d'actionnement  (50),  pour  inserer 

periodiquement  I'element  de  dosage  (72a)  dans  le 
boitier  de  soupape  de  dosage  (74)  et  en  retirer  I'ele- 
ment  de  dosage  (72a),  avec  ledit  volume  determine 

30  de  liquide; 
un  moyen  (78)  pourrefermer  hermetiquement 

le  recipient  (65),  apres  que  I'element  de  dosage  (72a) 
ait  ete  retire;  et 

un  moyen  (49)  situe  dans  le  boitier  principal 
35  (12),  pour  induire  periodiquement  un  ecoulement 

d'air,  a  travers  lesdites  ouvertures  pour  de  I'air  (18, 
1  9),  apres  que  le  recipient  ait  ete  referme  hermetique- 
ment. 

2.  Appareil  de  circulation  de  vapeur  selon  la 
40  revendication  1,  dans  lequel  le  moyen  servant  a 

induire  periodiquement  un  ecoulement  d'air  est  un 
ventilateur  (49)  actionne  periodiquement. 

3.  Appareil  de  circulation  de  vapeur  selon  la 
revendication  1  ou  2,  dans  lequel  le  recipient  ferme 

45  hermetiquement  comprend  un  joint  d'etancheite 
transpercable  (68),  situe  entre  le  reservoir  (67)  et  le 
boitier  de  soupape  de  dosage  (74),  pour  fournir  un 
reservoir  ferme  hermetiquement,  ladite  tige  de 
dosage  (72)  comprenant  un  organe  de  percage  (72c), 

so  ledit  organe  de  percage  (72c)  perforant  ledit  joint 
d'etancheite  transpercable  (68),  lors  de  I'insertion  in  i- 
tiale  dudit  element  de  dosage  (72a)  dans  ledit  boitier 
de  soupape  de  dosage  (74),  de  maniere  a  permettre 
au  fluide  de  s'ecouler  dudit  reservoir  a  liquide  (67), 

55  dans  le  boitier  de  soupape  de  dosage  (74). 
4.  Appareil  de  circulation  de  vapeur  selon  I'une 

quelconque  des  revendications  precedentes,  dans 
lequel  le  recipient  a  liquide  (65)  et  la  tige  de  dosage 
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(72)  sont  enveloppes  dans  une  cartouche  jetable  de 
recharge. 

5.  Appareil  de  circulation  de  vapeur  selon  la 
revendication  4,  dans  lequel  ledit  boitier  d'ensemble 
de  recharge  (14)  enferme  et  fait  partie  de  ladite  car-  5 
touche  jetable  de  recharge. 

6.  Cartouche  jetable  contenue  dans  un  boitier 
d'ensemble  de  recharge  (14),  comportant  une  pre- 
miere  ouverture  pour  de  I'air  (18),  ladite  cartouche 
etant  adaptee  pour  I'utilisation  dans  un  appareil  de  cir-  w 
culation  de  vapeur  selon  I'une  quelconque  des  reven- 
dications  precedentes,  ladite  cartouche  jetable 
comprenant: 

un  recipient  ferme  hermetiquement,  compre- 
nant  un  reservoir  a  liquide  (65);  15 

un  boitier  de  soupape  de  dosage  (74),  faisant 
saillie  sur  le  reservoir  a  liquide  (65); 

une  tige  de  dosage  (72)  comprenant,  a  I'une  de 
ses  extremites,  un  element  de  dosage  (72a),  pourcol- 
lecter  et  prelever  un  volume  determine  dudit  recipient  20 
ferme  hermetiquement  (65),  destine  a  I'evaporation, 
la  tige  de  dosage  (72)  etant  logee  dans  ledit  boitier  de 
soupape  de  dosage  (74),  de  sorte  que  I'element  de 
dosage  (72a)  depasse  normalement  le  boitier  de  sou- 
pape  de  dosage  (74),  le  moyen  d'actionnement  (50)  25 
deplacant  periodiquement  en  va-et-vient  ladite  tige  de 
dosage  (72),  a  I'interieur  dudit  boitier  de  soupape 
(74),  de  sorte  que  ledit  element  de  dosage  (72a)  est 
insere  dans  ledit  boitier  de  soupape  de  dosage  (74) 
et  retire  de  ce  dernier,  avec  ledit  volume  determine  de  30 
liquide; 

un  moyen  (73)  pour  refermer  hermetiquement 
le  recipient  (65),  apres  que  I'element  de  dosage  (72a) 
ait  ete  retire. 

7.  Cartouche  jetable  selon  la  revendication  6,  35 
dans  laquelle  ledit  recipient  ferme  hermetiquement 
comprend  un  joint  d'etancheite  transpercable  (68), 
situe  entre  le  reservoir  et  le  boitier  de  soupape  de 
dosage,  pour  fournir  un  reservoir  ferme  hermetique- 
ment  (65),  ladite  tige  de  dosage  (72)  comprenant  en  40 
outre  un  organe  de  percage  (72c),  ledit  organe  de  per- 
cage  (72c)  perforant  ledit  joint  d'etancheite  transper- 
cable  (68)  lors  de  I'insertion  initiale  dudit  element  de 
dosage  (72a)  dans  ledit  boitier  de  soupape  de  dosage 
(74),  ce  qui  permet  ainsi  au  liquide  de  s'ecouler,  par  45 
gravite,  dudit  reservoir  a  liquide,  dans  ledit  boitier  de 
soupape  de  dosage  (74). 

8.  Cartouche  jetable  selon  la  revendication  6  ou 
7,  comprenant  en  outre  un  moyen  (34)  pour  aligner  la 
cartouche  lorsqu'elle  estf  ixee  au  boitier  principal  (12)  50 
de  I'appareil  de  circulation  de  vapeur. 
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