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(54)  Filter  casing 

(57)  An  air-conditioner  filter  casing  which  comprises 
first  and  second  casing  components  (8,  9)  each  having 
a  grid  structure  of  at  least  one  transverse  bar  (12)  and 
a  plurality  of  cross  bars  (1  3).  To  facilitate  disposition  of 
an  air-purifying  filter  in  the  filter  casing  and  also  to  min- 
imize  the  flow  resistance  acting  on  the  flow  of  air  enter- 
ing  the  air-conditioner  (1),  the  first  and  second  compo- 

nents  (8,  9)  are  hingedly  connected  with  each  other  so 
that  the  first  casing  component  (8)  can  be  selectively 
opened  and  closed  relative  to  the  second  casing  com- 
ponent  (9)  and  in  that  the  transverse  and  cross  bars  (12, 
13)  in  the  first  casing  component  (8)  are  aligned  in  po- 
sition  with  the  transverse  and  cross  bars  (12,  1  3)  in  the 
second  casing  component  (9),  respectively. 
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Description 

The  present  invention  generally  relates  to  a  cage- 
like  filter  casing  for  use  in  an  air-conditioner  and,  more 
particularly,  to  the  filter  casing  for  use  in  an  air-condi-  s 
tioner  for  filtering  air  within  a  space  to  be  air-conditioned. 

Electric  air-conditioner  comprising  indoor  and  out- 
door  units  are  well  known  in  the  art.  The  indoor  unit  in- 
cludes  an  indoor  heat-exchanger  (or  an  evaporator)  and 
a  circulating  fan  and  is  installed  inside  the  space  to  be  10 
airconditioned  whereas  the  outdoor  unit  includes  major 
components  of  the  airconditioning  system  such  as  a 
compressor,  an  outdoor  heat-exchanger  (or  a  condens- 
er)  and  an  exhaust  fan  and  is  installed  outside  the  space 
to  be  airconditioned.  The  indoor  and  outdoor  units  are  15 
operatively  coupled  with  each  other  through  piping.  This 
air-conditioner  is  generally  known  as  a  split-type. 

The  indoor  units  of  the  split-type  air-conditioner 
comprises  a  generally  box-like  casing  having  air  blow- 
out  and  intake  openings  defined  at  front  thereof  so  as  20 
to  confront  the  indoor  space.  Those  openings  are  in  fluid 
communication  with  each  other  through  a  duct  by  way 
of  the  indoor  heat-exchanger  and  the  circulating  fan, 
both  disposed  inside  the  duct  so  that  during  the  drive  of 
the  circulating  fan  in  one  direction  a  stream  of  air  to  be  25 
cooled  can  be  drawn  into  the  duct  through  the  intake 
opening  and,  after  having  been  heat-exchanged  in  con- 
tact  with  a  multiplicity  of  fins  of  the  indoor  heat-exchang- 
er,  directed  towards  the  air  blow-out  opening  before  it 
emerges  outwardly  therefrom.  The  indoor  unit  has  a  30 
hingedly  supported  or  removable  decorative  grille  which 
conceals  the  air  intake  opening. 

Most  of  the  commercially  available  split-type  air 
conditioners  employ  not  only  a  general  purpose  filter  for 
removal  of  dust,  but  also  an  air  purifying  filter,  both  filters  35 
being  removably  disposed  between  the  air-intake  open- 
ing  and  the  indoor  heatexchanger  fins.  Specifically,  the 
air  purifying  filter  is  disposed  in  the  vicinity  of  the  indoor 
heat-exchanger  fins  so  that  certain  microparticles  con- 
tained  in  the  air  to  be  cooled  or  heated  can  be  removed  40 
before  the  conditioned  air  emerges  outwardly  from  the 
blow-out  opening.  This  air  purifying  filter  is  generally  in 
the  form  of  a  generally  rectangular  mat  of  open-celled 
foam  material  with  or  without  activated  carbon  particles 
(or  any  other  adsorbent  material)  deposited  thereon  and  45 
is  encased  in  a  generally  cage-like  casing  before  it  is 
installed  inside  the  indoor  unit. 

The  filter  casing  currently  employed  in  the  commer- 
cially  available  splittype  air  conditioners  is  shown  in  Fig. 
5,  reference  to  which  will  now  be  made  for  detailed  dis-  so 
cussion  of  the  prior  art. 

In  Fig.  5,  reference  numeral  1  represents  the  indoor 
unit  of  the  splittype  air  conditioner.  The  indoor  unit  1  in- 
cludes  a  generally  rectangular  box-like  casing  made  of 
moldable  synthetic  resin  and  having  a  front  panel  2,  and  55 
a  hingedly  supported  front  grille  3  hinged  to  the  front 
panel  2  for  selectively  opening  and  closing  a  generally 
rectangular  air  intake  opening  1  a  defined  in  the  front 

panel  1  and  delimited  by  top  and  bottom  edges  2a  and 
2b  and  opposite  side  edges  2c  and  2d.  As  is  well  known 
to  those  skilled  in  the  art,  the  front  grille  3  is  opened,  for 
example,  when  one  or  both  of  a  general  purpose  filter  4 
and  air  purifying  filters  5  are  desired  to  be  cleaned.  The 
front  panel  3  has  a  reinforcement  rib  2e  positioned  in- 
termediate  the  width  of  the  opening  1  a  and  extending 
from  the  top  edge  3a  to  the  bottom  edge  3b  so  as  to 
traverse  the  opening  1  a  to  thereby  divide  the  opening 
la  into  left  and  right  open  segments. 

The  air  purifying  filter  5  is  encased  in  a  generally 
rectangular  cage-like  filter  casing  7  employed  for  each 
of  the  open  segments  of  the  opening  la  for  covering  a 
substantially  upper  half  of  the  air  intake  opening  la.  The 
filter  casing  7  is  comprised  of  front  and  rear  casing  com- 
ponents  8  and  9  of  substantially  similar  structures,  but 
differing  in  that  only  one  of  the  front  and  rear  casing  com- 
ponents,  for  example,  the  rear  casing  component  9,  is 
formed  with  a  handle  1  0.  Each  of  the  front  and  rear  cas- 
ing  components  8  and  9  includes  a  four-sided  peripheral 
frame  11  and  a  grid  structure  made  up  of  at  least  one 
transverse  bar  1  2  and  a  plurality  of  cross  bars  1  3  cross- 
ing  the  transverse  bar  1  2  so  as  to  leave  a  series  of  win- 
dows. 

In  this  prior  art  filter  casing  7,  the  front  and  rear  cas- 
ing  components  8  and  9  are  separable  from  each  other 
and  are  connected  together  with  the  air  purifying  filter  5 
sandwiched  therebetween.  For  connecting  the  front  and 
rear  casing  components  8  and  9  together  to  provide  the 
complete  filter  casing  7  with  the  air  purifying  filter  5  ac- 
commodated  therein,  a  snap-on  handshake  engage- 
ment  system  is  employed  which  includes  a  plurality  of 
hooked  pawls  formed  in  the  peripheral  frame  11  of  one 
of  the  front  and  rear  casing  components  8  and  9  and  a 
corresponding  number  of  detent  recesses  formed  in  the 
peripheral  frame  11  of  the  other  of  the  front  and  rear  cas- 
ing  components  8  and  9  for  receiving  the  respective 
hooked  pawls. 

To  mount  the  complete  filter  casings  7  on  the  indoor 
unit  1  ,  each  of  the  complete  filter  casings  7  has  its  op- 
posite  ends  slidingly  received  in  respective  grooves  6 
which  are  defined  at  respective  upper  portions  of  the  op- 
posite  side  edges  2c  and  2d  adjacent  the  top  edge  2a 
and  also  at  opposite  sides  of  an  upper  portion  of  the 
reinforcement  rib  2e  adjacent  the  top  edge  2a. 

When  it  comes  to  the  prior  art  filter  casing  7,  each 
of  the  transverse  and  cross  bars  1  2  and  1  3  forming  the 
grid  structure  in  each  of  the  front  and  rear  casing  com- 
ponents  8  and  9  has  a  generally  rectangular  or  square 
cross-section.  Because  of  the  rectangular  or  square 
cross-section  represented  by  each  of  the  transverse 
and  cross  bars  12  and  13,  a  stream  of  air  entering  the 
complete  filter  casings  7  through  the  grille  3  is  imposed 
a  relatively  high  flow  resistance,  accompanied  by  a  con- 
sequent  reduction  in  performance  of  the  air  purifying  fil- 
ter. 

Also,  since  the  thickness  of  the  prior  art  filter  casing 
7  is  determined  when  the  front  and  rear  casing  compo- 
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nents  8  and  9  have  been  combined  together,  adjustment 
in  engagement  between  the  opposite  sides  of  the  filter 
casing  7  and  the  associated  grooves  6  requires  a  com- 
plicated  and  time-consuming  procedure. 

Moreover,  the  prior  art  filter  casing  7  involves  the 
possibility  of  being  inserted  in  the  form  as  inverted  with 
the  front  thereof  wrongly  oriented  rearwardly. 

According  to  the  present  invention,  an  air-condition- 
er  filter  casing  comprises  first  and  second  casing  com- 
ponents  each  having  a  grid  structure  of  at  least  one 
transverse  bar  and  a  plurality  of  cross  bars,  character- 
ized  in  that  said  first  and  second  components  are 
hingedly  connected  with  each  other  so  that  the  first  cas- 
ing  component  can  be  selectively  opened  and  closed 
relative  to  the  second  casing  component  and  in  that  said 
transverse  and  cross  bars  in  the  first  casing  component 
are  aligned  in  position  with  said  transverse  and  cross 
bars  in  the  second  casing  component,  respectively. 

As  the  filter  casing  15  made  of  moldable  synthetic 
resin  by  the  use  of  any  suitable  plastics  molding  tech- 
nique,  the  hinge  may  be  a  flexible  thin-wall  of  plastics 
that  integrate  the  first  and  second  casing  components 
together.  Thus,  it  will  readily  be  seen  that  the  first  and 
second  casing  components  can  be  selectively  opened 
and  closed  relative  to  each  other  about  the  hinge. 
Hinged  connection  between  the  first  and  second  casing 
components  makes  it  possible  to  facilitate  an  easy  dis- 
position  of  the  air-purifying  filter  in  between  the  first  and 
second  casing  components.  Specifically,  to  place  the 
air-purifying  filter  on  the  first  or  second  casing  compo- 
nent  and  then  to  fold  the  second  or  first  casing  compo- 
nent  relative  to  the  first  or  second  casing  component  to 
close  is  sufficient  with  the  filter  casing  of  the  present  in- 
vention. 

To  minimize  the  flow  resistance  which  would  act  on 
the  flow  of  air  entering  the  air-conditioner,  each  of  the 
transverse  and  cross  bars  in  each  of  the  first  and  second 
casing  components  is  preferably  of  a  streamlined  cross- 
sectional  shape  with  respect  to  the  direction  of  flow  of 
air  entering  an  air-conditioner.  The  streamlined  cross- 
sectional  shape  may  be  an  oval  shape. 

Also,  the  second  casing  component  may  be  formed 
with  flat  guide  fins  each  protruding  laterally  outwardly 
from  one  side  thereof  for  snugly  engagement  in  associ- 
ated  guide  grooves  defined  in  a  front  panel  of  the  air- 
conditioner.  Each  flat  guide  fin  may  have  a  front  end  in- 
clined  and,  in  such  case,  each  of  the  guide  grooves  in 
the  front  panel  of  the  air-conditioner  is  formed  with  an 
angle  piece  engageable  with  the  inclined  end  when  the 
filter  casing  is  mounted  on  the  airconditioner.  This  is  par- 
ticularly  advantageous  in  that  no  complicated  and  time- 
consuming  adjustment  in  engagement  between  the  op- 
posite  sides  of  the  filter  casing  and  the  associated 
grooves  is  needed.  In  addition,  where  the  angle  pieces 
are  employed,  insertion  of  the  filter  casing  in  the  form 
as  inverted  with  the  inclined  ends  of  the  flat  guide  fins 
wrongly  oriented  in  a  direction  counter  to  the  filter  space 
is  practically  impossible. 

The  present  invention  will  become  clear  from  the 
following  description  taken  in  conjunction  with  a  pre- 
ferred  embodiment  thereof  with  reference  to  the  accom- 
panying  drawings,  in  which  like  parts  are  designated  by 

5  like  reference  numerals  and  in  which: 

Fig.  1  is  a  perspective  view  of  an  air-purifying  filter 
casing  according  to  a  preferred  embodiment  of  the 
present  invention; 

10  Fig.  2  is  a  fragmentary  cross-sectional  view,  take 
along  the  line  A-A  in  Fig.  1  ,  showing  cross  bars  each 
having  a  streamlined  cross-sectional  shape; 
Fig.  3  is  a  schematic  perspective  view  of  an  air-con- 
ditioner  indoor  unit  together  with  a  modified  form  of 

is  the  air  purifying  filter; 
Fig.  4  is  a  cross-sectional  view,  on  an  enlarged 
scale,  taken  along  the  line  B-B  in  Fig.  3;  and 
Fig.  5  is  a  view  similar  to  Fig.  3,  showing  the  prior 
art  air-purifying  filter  . 

20 
A  cage-like  filter  casing  embodying  the  present  in- 

vention  and  generally  identified  by  15  in  Figs.  1  to  3  is 
substantially  similar  in  function  and  structure  to  the  prior 
art  filter  casing  7  shown  in  Fig.  5,  but  has  some  differ- 

25  ences  in  structure  which  will  now  be  described.  It  is, 
however,  to  be  noted  that  because  of  similarity  between 
the  filter  casing  15  and  the  prior  art  filter  casing  7,  ref- 
erence  numerals  employed  in  Fig.  5  are  equally  em- 
ployed  in  Figs.  1  to  3  to  denote  component  parts  of  the 

30  filter  casing  15  which  are  similar  to  those  of  the  prior  art 
filter  casing  7. 

In  accordance  with  the  present  invention,  the  front 
and  rear  casing  components  8  and  9  are  hingedly  con- 
nected  with  each  other  by  means  of  at  least  one  hinge 

35  defined  between  respective  portions  of  the  associated 
peripheral  frames  1  1  thereof  which  are  opposite  to  a 
handle  10.  As  the  filter  casing  15  is  made  of  moldable 
synthetic  resin  by  the  use  of  any  suitable  plastics  mold- 
ing  technique,  the  hinge  may  be  a  flexible  thin-wall  of 

40  plastics  that  connects  the  front  and  rear  casing  compo- 
nents  8  and  9  together.  Thus,  it  will  readily  be  seen  that 
the  front  and  rear  casing  components  8  and  9  of  the  filter 
casing  15  embodying  the  present  invention  can  be  se- 
lectively  opened  and  closed  relative  to  each  other  about 

45  the  hinge.  To  lock  one  of  the  front  and  rear  casing  com- 
ponents  8  and  9  in  a  closed  position  relative  to  the  other, 
a  snap-on  handshake  engagement  system  is  employed 
which  includes  a  plurality  of  hooked  pawls  formed  in  a 
portion  of  the  peripheral  frame  1  1  of  one  of  the  front  and 

so  rear  casing  components  8  and  9  adjacent  the  handle  1  0 
and  a  corresponding  number  of  detent  recesses  formed 
in  the  adjacent  portion  of  the  peripheral  frame  11  of  the 
other  of  the  front  and  rear  casing  components  8  and  9 
for  receiving  the  respective  hooked  pawls  . 

55  Hinged  connection  between  the  front  and  rear  cas- 
ing  components  8  and  9  makes  it  possible  to  facilitate 
an  easy  disposition  of  the  air-purifying  filter  5  in  between 
the  front  and  rear  casing  components  8  and  9.  Specifi- 
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cally,  to  place  the  air-purifying  filter  5  on  one  of  the  front 
and  rear  casing  components  8  and  9  and  then  to  fold 
the  other  of  the  front  and  rear  casing  components  8  and 
9  relative  to  such  one  of  the  front  and  rear  casing  com- 
ponents  8  and  9  to  close  is  sufficient  with  the  filter  casing 
15  of  the  present  invention.  Where  the  front  and  rear 
casing  components  8  and  9  are  separate  from  each  oth- 
er  such  as  in  the  prior  art  filter  casing  7,  the  air-purifying 
filter  5  once  placed  on  one  of  the  front  and  rear  casing 
components  8  and  9  need  be  kept  retained  in  position 
until  the  other  of  the  front  and  rear  casing  components 
8  and  9  is  snapped  onto  such  one  of  the  front  and  rear 
casing  components  8  and  9. 

Another  feature  of  the  present  invention  lies  in  that 
each  of  the  transverse  and  cross  bars  1  2  and  1  3  is  of  a 
cross-sectional  shape  streamlined  with  respect  to  the 
direction  of  flow  of  the  air  entering  the  air-conditioner 
indoor  unit  1  as  best  shown  in  Fig.  2  and  that  the  trans- 
verse  and  cross  bars  12  and  13  forming  the  grid  struc- 
ture  in  one  of  the  front  and  rear  casing  components  8 
and  9  are  aligned  in  position  with  those  forming  the  grid 
structure  in  the  other  of  the  front  and  rear  casing  com- 
ponents  8  and  9,  to  thereby  minimize  the  flow  resistance 
which  they  may  act  on  the  flow  of  the  air  entering  the 
air-conditioner  indoor  unit  1  .  The  streamlined  cross-sec- 
tional  shape  referred  to  above  may  be,  for  example,  an 
oval  shape  as  shown  in  Fig.  2. 

To  facilitate  easy  mounting  of  the  complete  filter 
casing  15,  with  the  air-purifying  filter  5  encased  therein, 
into  the  air-conditioner  indoor  unit,  opposite  side  por- 
tions  of  the  peripheral  frame  1  1  of  the  rear  casing  com- 
ponent  9  are  formed  integrally  with  respective  flat  guide 
fins  9a  protruding  laterally  outwardly  therefrom  as  best 
shown  in  Figs.  1  and  2.  In  association  with  the  provision 
of  the  flat  guide  fins  9a,  each  of  the  guide  grooves  6a  in 
the  air-conditioner  indoor  unit  1  which  are  employed  in 
the  practice  of  the  present  invention  is  so  designed  and 
so  sized  that  the  flat  guide  fins  9a  can  be  snugly  received 
in  the  respective  guide  grooves  6a  as  the  complete  filter 
casing  1  5  is  pushed  onto  the  air-conditioner  indoor  unit 
1  .  More  specifically,  each  of  the  guide  grooves  6a  is  de- 
limited  by  opposing  walls  spaced  a  distance  substan- 
tially  equal  to  or  slightly  greater  than  the  thickness  of  the 
respective  flat  guide  fin  9a.  The  provision  of  the  flat 
guide  fins  9a  integral  with  the  rear  casing  component  9 
is  effective  to  avoid  the  possibility  of  the  complete  filter 
casing  15  being  placed  in  the  wrong  position,  i.e.,  turned 
over  into  the  wrong  position. 

In  a  modification  shown  in  Fig.  3,  a  front  end  9b  of 
each  of  the  flat  guide  fins  9a  is  inclined  so  as  to  have  a 
width  progressively  decreasing  relative  to  that  of  the  re- 
maining  portion  of  the  respective  flat  guide  fin  9a.  In  cor- 
respondence  therewith,  as  best  shown  in  Fig.  4,  each 
of  the  guide  grooves  6a  may  be  or  may  not  be  formed 
with  an  angle  piece  6b  corresponding  in  shape  to  the 
shape  of  the  inclined  front  end  9b  of  each  flat  guide  fin 
9a.  Considering  that  the  width  of  the  complete  filter  cas- 
ing  15  as  measured  from  an  outer  straight  side  of  one 

flat  guide  fin  9a  to  an  outer  straight  side  of  the  other  flat 
guide  fin  9a  is  greater  than  the  width  of  the  complete 
filter  casing  1  5  as  measured  from  an  outer  inclined  side 
of  the  flat  guide  fin  9a  to  an  outer  inclined  side  of  the 

5  other  flat  guide  fin  9a,  the  filter  casing  1  5  can  easily  be 
aligned  with  an  inlet  leading  to  the  filter  space  delimited 
between  the  guide  grooves  6a  to  thereby  facilitate  in- 
sertion  of  the  complete  filter  casing  15  into  the  air-con- 
ditioner  indoor  unit  1.  Thus,  no  complicated  and  time- 

10  consuming  adjustment  in  engagement  between  the  op- 
posite  sides  of  the  filter  casing  and  the  associated 
grooves  is  needed.  In  addition,  where  the  angle  pieces 
6b  are  employed,  insertion  of  the  filter  casing  15  in  the 
form  as  inverted  with  the  inclined  ends  9b  of  the  flat 

is  guide  fins  9a  wrongly  oriented  in  a  direction  counter  to 
the  filter  space  is  practically  impossible. 

Wall-mounted  and  window-mounted  air-condition- 
ers  are  also  well  known  in  the  art,  in  which  the  indoor 
and  outdoor  units  employed  in  the  split-type  are  inte- 

20  grated  together  and  housed  within  a  single  casing.  In 
these  types  of  air-conditioner,  the  casing  is  of  a  gener- 
ally  box-like  configuration  having  front  and  rear  open- 
ings  defined  therein  so  as  to  confront  indoor  and  outdoor 
spaces,  respectively.  The  front  opening  confronting  the 

25  indoor  space  is  sectioned  into  air  blow-out  opening  and 
intake  openings  fluid-connected  with  each  other  through 
a  duct  by  way  of  the  indoor  heat-exchanger  and  the  cir- 
culating  fan.  Thus,  it  will  readily  be  understood  that  the 
present  invention  is  equally  applicable  to  any  of  the  wall- 

so  mounted  and  window-mounted  air-conditioners  as  well. 

Claims 

35  1.  An  air-conditioner  filter  casing  comprising  first  and 
second  casing  components  (8,  9)  each  having  a 
grid  structure  of  at  least  one  transverse  bar  (12)  and 
a  plurality  of  cross  bars  (13),  characterized  in  that 
said  first  and  second  components  (8,  9)  are  hinged- 

40  |y  connected  with  each  other  so  that  the  first  casing 
component  (8)  can  be  selectively  opened  and 
closed  relative  to  the  second  casing  component  (9) 
and  in  that  said  transverse  and  cross  bars  (12,  13) 
in  the  first  casing  component  (8)  are  aligned  in  po- 

45  sition  with  said  transverse  and  cross  bars  (12,  13) 
in  the  second  casing  component  (9),  respectively. 

2.  The  air-conditioner  filter  casing  as  defined  in  claim 
1  ,  characterized  in  that  each  of  the  transverse  and 

so  cross  bars  (12,  13)  in  each  of  the  first  and  second 
casing  components  (8,  9)  is  of  a  streamlined  cross- 
sectional  shape  with  respect  to  the  direction  of  flow 
of  air  entering  an  air-conditioner. 

55  3.  The  air-conditioner  filter  casing  as  defined  in  claim 
2,  characterized  in  that  said  streamlined  cross-sec- 
tional  shape  is  an  oval  shape. 
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4.  The  air-conditioner  filter  casing  as  defined  in  any 
one  of  claims  1  to  3,  characterized  in  that  the  sec- 
ond  casing  component  (9)  is  formed  with  flat  guide 
fins  (9a)  each  protruding  laterally  outwardly  from 
one  side  thereof,  said  flat  guide  fins  being  snugly  s 
engageable  in  associated  guide  grooves  (6a)  de- 
fined  in  a  front  panel  of  the  air-conditioner. 

5.  The  air-conditioner  filter  casing  as  defined  in  claim 
4,  characterized  in  that  one  end  (9b)  of  each  of  the  10 
flat  guide  fins  (9a)  is  inclined  and  in  that  each  of  the 
guide  grooves  (6a)  in  the  front  panel  of  the  air-con- 
ditioner  is  formed  with  an  angle  piece  (6b)  engage- 
able  with  the  inclined  end  (9b)  when  the  filter  casing 
is  mounted  on  the  air-conditioner.  15 
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