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©  Vacuum  cleaner. 

A  vacuum  cleaner  comprising  a  body  case  (100)  having  a 
motor-driven  fan  (109),  a  dust  case  (200)  detachably  con- 
nected  to the  body  case  (100)  and  a  bag-shaped  fine fitter (301) 
made  of  paper. 

In  order  to  prevent  the  bag-shaped  fine  filter  (301)  made 
of  paper  from  being  broken  when  dust  is  shaken  off  the  inner 
surface  of  the  fine  filter  (301)  to  improve  the  dust  collecting 
performance  of  the  fine  filter  (301),  a filter  sustainer  (410)  is 
arranged  in  the  dust  case  (200)  for  sustaining  the  fine  filter 
(301)  in  contact  with  the  outer  surface  thereof  and  a  vibrating 
device  (428)  is  arranged  in  the  dust  case  (200)  for  causing  the 
filter  sustainer  (410)  seesaw  movement  so  as  to  give  shaking 
motion  to  the  fine  filter  (301). 





BACKGROUND  OF  THE  INVENTION 

This  i n v e n t i o n   r e l a t e s   to  an  improvement  in  a  vacuum  c l e a n e r   equ ipped  

with  a  dust  c o l l e c t i n g   bag,  made  of  such  m a t e r i a l   as  paper,   which  is  to  b e  

d isposed  of  t o g e t h e r   with  dust  conta ined   in  i t .  

This  kind  of  vacuum  c l eane r   has  the  advantage  of  easy  d i s p o s a l   of  d u s t  

while  i t   also  has  the  d i s advan tage   of  having  a  very  low  dust  c o l l e c t i n g  

r a t i o ;   i . e . ,   the  r a t i o   of  the  ac tua l   volume  of  dust  c o l l e c t e d   to  t h e  

e f f e c t i v e   volume  of  bag  is  about  1/2  to  1/3.  This  is  because  the  meshes  o f  

the  dust  c o l l e c t i n g   bag  become  clogged  with  dust  loos ing   i t s   p o r o s i t y   b e f o r e  

the  bag  is  f i l l e d   with  d u s t .  

To  improve  the  dust  c o l l e c t i n g   r a t i o   we  have  t r i e d   var ious   methods  o f  

shaking  the  dust  off  the  bag.  The  b igges t   problem  we  have  encountered   i s  

tha t   the  dust  c o l l e c t i n g   bag  made  of  paper  is  weak  in  s t r e n g t h   and  is  l i a b l e  

to  b r e a k .  

For  example,  if  the  bag  is  rubbed  on  i t s   outer  su r face   with  a  d u s t  

remover  made  of  wire,   i t   wi l l   be  torn  because  the  outer   su r face   of  the  bag  

is  uneven  and  complex  in  s h a p e .  

SUMMARY  OF  THE  INVENTION 

The  objec t   of  th i s   i nven t ion   is  to  provide  a  vacuum  c l eane r   h a v i n g  

easy  d i s p o s a l   of  dust  and  high  dust  c o l l e c t i n g   r a t i o .  

To  achieve  th i s   ob jec t ,   the  vacuum  c l eane r   of  th i s   i n v e n t i o n   c o m p r i s e s :  

a  body  case  having  a  mo to r -d r iven   fan;  a  dust  case  de t achab ly   connected  t o  

the  body  case;  a  f i r s t   f ine   f i l t e r   member  de t achab ly   arranged  in  the  d u s t  

case;  and  a  f i l t e r   s u s t a i n i n g   member  arranged  in  the  dust  case  for   s u s t a i n -  

ing  the  f ine  f i l t e r   member  in  con tac t   with  the  outer   su r f ace   t h e r e o f .  



According  to  one  embodiment  of  th i s   i n v e n t i o n ,   the  p o r o s i t y   or  t h e  

s u c t i o n   performance  of  the  bag-shaped   f ine   f i l t e r   can  e a s i l y   be  r e c o v e r e d  

by  v i b r a t i n g   the  f i l t e r   s u s t a i n i n g   member  because   when  the  f i l t e r   s u s t a i n i n g  

member  is  v i b r a t e d ,   the  bag-shaped   f ine  f i l t e r   is  also  v i b r a t e d   t h e r e b y  

shaking  the  dust   off  the  f ine   meshes  of  the  f i l t e r .  

Moreover,  s ince  i t   is  through  the  f i l e r   s u s t a i n i n g   member  t ha t   t h e  

v i b r a t i o n   is  appl ied   to  the  bag-shaped  f ine   f i l t e r ,   the  bag-shaped  f i n e  

f i l t e r   is  f ree   from  any  b reakage   which  would  occur  if   i t   were  rubbed  on  i t s  

outer   s u r f a c e   with  the  dust   removing  member. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Figure   1  is  a  v e r t i c a l   c ross   s e c t i o n   of  the  vacuum  c l eane r   of  t h i s  

i n v e n t i o n ;  

Figure  2  is  a  p e r s p e c t i v e   yiew  of  the  vacuum  c l e a n e r   d i s a s s e m b l e d :  

Figure   3  is  a  p e r s p e c t i v e   view  of  the  body  case  d i s a s s e m b l e d :  

Figure   4  is  a  p e r s p e c t i v e   view  of  the  dust  case  d i s a s s e m b l e d :  

Figure  5  is  a  p e r s p e c t i v e   view  of  the  d u s t  c a s e   cover  d i s a s s e m b l e d :  

Figure  6  is  a  p e r s p e c t i v e   view  of  the  f i l t e r   un i t   d i s a s s e m b l e d :  

Figure   7  is  a  s c h e m a t i c  v i e w   showing  the   f i r s t   f i ne   f i l t e r   member 

being  taken  out  of  the  dust  c a s e ;  

Figure   8  is  a  schemat ic   view  showing  the  f i l t e r   un i t   being  taken  o u t  

and  the  dust   being  thrown  o f f ;  

Figure  9  is  a  d e t a i l e d   view  showing  the  f i r s t   f ine   f i l t e r   member 

being  assembled  in to   the  dust   c a s e ;  

Figure  10  is  a  d e t a i l e d   view  showing  the  f i r s t   f ine   f i l t e r   member 

being  taken  out  of  the  dust   c a s e ;  

Figure  11  is  an  en la rged   view  of  the  coarse   f i l t e r   as  viewed  f rom 

the  b a c k ;  

Figure  12  is  an  en l a rged   view  of  the  p r o j e c t i o n  a n d   the  v i b r a t i o n  



t r a n s m i t t i n g   member,  showing  how  the  coarse   f i l t e r   and  the  f i r s t   f ine  f i l t e r  

member  are  removed  of  d u s t ;  

Figure  13  is  a  schematic  view  showing  the  d u s t - l a d e n   a i r   stream  f l o w i n g  

in to   the  f i r s t   f ine   f i l t e r   member; 

Figure  14  is  a  graph  showing  the  dust  c o l l e c t i n g   p e r f o r m a n c e  

c h a r a c t e r i s t i c   of  the  f i r s t   f ine  f i l t e r   member;  and 

Figure  15  is  another   graph  showing  the  dust  c o l l e c t i n g   p e r f o r m a n c e  

c h a r a c t e r i s t i c s   of  the  f i r s t   and  second  f ine  f i l t e r s   and  the  r e s u l t a n t  

dust  c o l l e c t i n g   performance  c h a r a c t e r i s t i c   when  these  two  c h a r a c t e r i s t i c s  

are  combined.  

DETAILED  DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT 

We  wil l   now  expla in   one  embodiment  of  t h i s   i n v e n t i o n   with  r e f e r e n c e  

to  the  accompanying  d r a w i n g s .  

This  vacuum  c leaner   comprises  a  body  case  100  and  a  dust  case  200. 

The  body  case  100  and  the  dust  case  200  are  d e t a c h a b l y   connected  as  shown 

in  Figure  1.  This  connect ion  is  accompl ished ,   as  shown  in  Figures  1  and  ? ,  

by  f i r s t   i n s e r t i n g   the  p r o j e c t i o n   202  at  the  lower  p o r t i o n   of  the  dust  c a s e  

200  in to   the  groove  101  at  the  lower  p o r t i o n   of  the  body  case  100  and  t h e n  

i n s e r t i n g   the  rear   por t ion   of  the  base  p l a t e   206  for  the  handle  204  p r o v i d e d  

at  the  upper  p o r t i o n   of  the  dust  case  200  in to   the  recess   103  formed  at  t h e  

upper  p o r t i o n   of  thebody  case  100  to  cause  the  claw  107  of  the  clamp  105 

at  the  upper  p o r t i o n   of  the  body  case  100  to  engage  with  the  base  p l a t e   ?06.  

The  body  case  100  i n c o r p o r a t e s   a  m o t o r - d r i v e n   fan  109  and  a  cord  wind ing  

device  111. 

The  body  case  100  is  s p l i t   l o n g i t u d i n a l l y   at  the  c e n t e r  



i n t o   a  l e f t - h a n d   s i d e   p o r t i o n   113  and   a  r i g h t - h a n d   s i d e  

p o r t i o n  1 1 5 ,   b o t h   b e i n g   f i t t e d   t o g e t h e r   b y  s c r e w s   n o t   s h o w n .  

The  l e f t -   and  r i g h t - h a n d   p o r t i o n s  1 1 3 ,  1 1 5   have   a n  

a i r   i n l e t   p o r t  1 1 9   f o r m e d   on  t h e   f r o n t  w a l l  1 1 7   and  a n  

e x h a u s t   p o r t f 2 3   on  t h e   r e a r   w a l l  1 2 1 .   The  f a n   c o n t a i n e r  

c h a m b e r  1 2 5   a t   t h e   c e n t e r   of  t h e   body   c a s e i o o i s   s e p a r a t e d  

by  a  p a r t i t i o n   p l a t e  1 2 9   f rom  t h e   c o r d   w i n d i n g   d e v i c e  

c o n t a i n e r   chamber  127   l o c a t e d   u n d e r   i t .   On  t h e   u p p e r  

s i d e   of   t h e   f a n   c o n t a i n e r   c h a m b e r 1 2 5   i s   p r o v i d e d   a  s p a r e  

f i l t e r   s t o r a g e   c h a m b e r 1 3 1   f o r   s t o r i n g   t h e   s p a r e   of  t h e  

f i r s t   f i n e   d u s t   c o l l e c t i n g   f i l t e r  3 0 0 .   The  s p a r e   f i l t e r  

s t o r a g e   chamber  131   and  t h e   f a n   c o n t a i n e r   c h a m b e r  1 2 5   a r e   a l s o  

s e p a r a t e d   by  a  p a r t i t i o n   p l a t e  t 3 3 .  

T h e s e   p a r t i t i o n   p l a t e s  1 2 9 , 1 3 3   e x t e n d   p a r p e n d i c u l a r   t o  

t h e   l o n g i t u d i n a l ,   v e r t i c a l  d i v i d i n g   s u r f a c e  a t   t h e   c e n t e r   o f  

t h e   b o d y   c a r e   and  s p r e a d   t h r o u g h   t h e   i n t e r i o r   s p a c e   of  t h e  

l e f t -   and  r i g h t - h a n d   s i d e   p o r t i o n s   1 1 3 ,  1 1 5 .  

The  s p a r e   f i l t e r   s t o r a g e   chamber  131   i s   open   to   t h e  

o u t s i d e   of   t h e   body   c a s e   t h r o u g h   an  o p e n i n g   f o r m e d   o n  

t h e   e x t e r n a l   w a l l   of   t h e   r i g h t - h a n d   s i d e   p o r t i o n  1 1 5 .  

T h r o u g h   t h i s   o p e n i n g   t h e   s p a r e   of  t h e   f i r s t   f i n e   f i l t e r  3 0 0  

i s   p l a c e d   i n t o   or  t a k e n   o u t   of  t h e   s p a r e   f i l t e r   s t o r a g e  

c h a m b e r  1 3 1 .   N o r m a l l y ,   t h i s   o p e n i n g   i s   c l o s e d   by  a  

d e t a c h a b l e   cover 137.   w h i c h   has   a  r e c e s s  1 3 9   to   r e c e i v e   f i n g e r s  

f o r   i t s   r e m o v a l   and  an  e n a g a g e m e n t   claw 141  f o r  h o l d i n g   i t  



to  t h e   o p e n i n g .  

S i n c e   t h e   s p a r e   f i l t e r   s t o r a g e   chamber  131   g i v e s   t h e  

u p p e r   p o r t i o n   of  t h e   body   case  100 a   d o u b l e - c e i l i n g e d   c o n s t r u c t i o n ,  

t h e   n o i s e   p r o d u c e d   by  t h e   e l e c t r i c   f a n f o q   can  be  r e d u c e d .  

B e c a u s e   t h e   body   c a s e  1 0 0  i s   s p l i t   l o n g i t u d i n a l l y   a t   t h e  

c e n t e r   i n t o   h a l v e s ,   t h e   c o m p l e x   c o n s t r u c t i o n   of  t he   body  c a s e  

i n c l u d i n g   t h e   s p a r e   f i l t e r   s t o r a g e   c h a m b e r  1 3 1 ,   t h e   f a n  

c o n t a i n e r   chamber  125   and  the   c o r d   w i n d i n g   d e v i c e   c o n t a i n e r  

c h a m b e r f 2 7   can  e a s i l y   be  f o r m e d   t h r o u g h   m o l d i n g .   I f   t h e  

body   c a s e   100 is  to  be  m o l d e d   as  one  p i e c e ,   i t   w o u l d   r e q u i r e  

a  c o m p l e x   m o l d i n g   p a t t e r n   and  make  t h e   m o l d i n g   p r o c e s s  

c o m p l i c a t e d .  

A  d u s t   i n d i c a t o r  1 4 3   is   l o c a t e d   i m m e d i a t e l y   b e l o w   t h e  

o p e n i n g   on  t h e   r i g h t - h a n d   s i d e   body  p o r t i o n  1 1 5 .   I t   i s  

c o n n e c t e d   to   t h e   n e g a t i v e   p r e s s u r e   p o r t  1 4 5   and  h e l d   i n  

p o s i t i o n   by  t h e   c o v e r  1 4 7 .   The  c o v e r  1 4 7   i s   s e c u r e d   by  t h e  

sc rew 149   t h r e a d e d   f rom  t he   i n s i d e   of  t h e   r i g h t - h a n d   s i d e  

body   p o r t i o n   f f 5 .  

The  n e g a t i v e   p r e s s u r e   p o r t  1 4 5   o p e n s   to  t h e   o u t s i d e  

in  t h e   same  d i r e c t i o n   as  t he   o p e n i n g   of  t h e   s p a r e   f i l t e r  

s t o r a g e   chamber  131   so  t h a t   t h e   m o l d e d   p r o d u c t   may  e a s i l y   b e  

s e p a r a t e d   f rom  t h e   p a t t e r n .  

The  c o r d   w i n d i n g   d e v i c e   111.  has   a  c o r d   r e e l  1 5 3   to   w i n d  

t he   cord 151 .   The  c o r d   r e e l f t 3   has   t e e t h  1 5 5   f o r m e d   on  t h e  

o u t e r   p e r i p h e r y   w h i c h   a re   in  mesh  w i t h   an  i n t e r m e d i a t e   g e a r  1 6 7  



r o t a t a b l y   s u p p o r t e d  o n  t h e   f r o n t   w a l l  1 1 7   of   t h e   body  case 100.  

T h i s   i n t e r m e d i a t e   gea r  157   i s   f i t t e d   w i t h   a  d r i v i n g   c o u p l i n g  

159  w h i c h   i s   e x p o s e d  t o   t h e   o u t s i d e   of  t h e   f r o n t   w a l l f f 7   a n d  

i s   c o n n e c t e d   to   t h e   d u s t   r e m o v e r   of  t h e   f i l t e r   u n i t  p r o v i d e d  

in   t h e   d u s t   case 200.  The  f i l t e r   u n i t   w i l l   be  d e t a i l e d   l a t e r  

o n .  

N e x t ,   we  w i l l   e x p l a i n   t h e   c o n s t r u c t i o n   o f  t h e   d u s t  

case 200.  As  shown  i n   F i g u r e s   1,  2  and  4,  t h e   d u s t   c a s e  2 0 0  

i s   h o l l o w .  

O n  t h e   f r o n t   s i d e   o f  t h e   d u s t   c a s e  2 0 0  i s   f o r m e d   a n  

o p e n i n g   t h r o u g h   w h i c h   t h e   f i r s t   f i n e   f i l t e r  3 0 0   i s   p l a c e d  

i n t o   or   t a k e n   o u t  o f   t h e   case 200.  F i t t e d   t o  t h e   o p e n i n g  

i s   a  f i l t e r   s u p p o r t   p l a t e  2 1 0   w h i c h   i s   r o t a t a b l y   s u p p o r t e d  

on  t h e   s h a f t  2 1 2   m o u n t e d   a t   t h e   l o w e r   p o r t i o n  o f   t h e   o p e n i n g  

so  t h a t   t h e   s u p p o r t   p l a t e  2 1 0   can   b e  r o t a t e d   f o r w a r d l y  

a b o u t   t h e   s h a f t  2 1 2 .  

The  h e i g h t   of   t h e   f i l t e r   s u p p o r t   p l a t e  2 1 0   i s   a b o u t   h a l f  

t h a t   of  t h e   o p e n i n g  f o r   t h e   f i r s t   f i n e   f i l t e r .   T h u s ,   w h e n  

t h e   f i l t e r   s u p p o r t   p l a t e 2 1 0   i s  p a l c e d   i n t o   p o s i t i o n ,   t h e  

l o w e r   h a l f   of  h t e   o p e n i n g   i s   c o v e r e d   b y  t h e   p l a t e .  

The  f i l t e r   s u p p o r t   p l a t e  2 1 0   h a s   a  r e c e s s  2 1 4   f o r m e d  

on  i t s   f r o n t   s u r f a c e  w h i c h   l e a d s   to   t h e  u p p e r   end  of  t h e  

p l a t e   210.  The  u p p e r   p o r t i o n   of  t h e   r e c e s s  2 1 4   i s   e x p a n d e d  

s t e p w i s e   on  each   s i d e   to   fo rm  a  r e c e i v e r   p o r t i o n  2 1 6   or  w h i c h  

t h e   l o w e r   c o r n e r s   of  a  p l a t e 3 0 3   f o r   t h e   f i r s t   f i n e   f i l t e r  3 0 0  



r e s t .   The  o p e n i n g   f o r   t h e   f i r s t   f i n e   f i l t e r  3 0 0   a l s o   h a s  

a  r e c e s s  2 1 8   f o r m e d   s t e p w i s e   on  t h e   u p p e r   p o r t i o n   t h e r e o f   t o  

r e c e i v e   a  p o r t i o n   of  t h e   f i l t e r  3 0 0 .   The  f u n c t i o n s   of  t h e s e  

r e c e s s e s   w i l l   be  e x p l a i n e d   l a t e r .  

The  d u s t   c a s e   c o v e r 2 2 0   is   r o t a t a b l y   s u p p o r t e d   on  t h e  

s h a f t 2 2 2   l o c a t e d   a t   t h e   l o w e r   p o r t i o n   of  t h e   d u s t   c a s e  2 0 0  

so  t h a t   i t   can  open  or  c l o s e   t h e   o p e n i n g   f o r   t he   f i r s t   f i n e  

f i l t e r   f rom  t h e   e x t e r n a l   s i d e   of  t h e   f i l t e r   s u p p o r t   p l a t e  2 1 0 .  

The  d u s t   c a s e   c o v e r  2 2 0   has   a  c lamp 226  and  a  c o n n e c t o r   h o l e  

224  i n t o   w h i c h   a  s u c t i o n   h o s e   n o t   shown  is   i n s e r t e d .  

The  c l a m p 2 2 6   has   a  claw 228  w h i c h   e n g a g e s   w i t h   t h e  

e n g a g e m e n t   p o r t i o n 2 3 0   p r o v i d e d   to  t he   d u s t   case 200.  T h e  

f r o n t   o p e n i n g   of  t he   d u s t   c a s e  2 0 0  f o r   t he   f i r s t   f i n e   f i l t e r  

can  be  c l o s e d   by  t h e   d u s t   c a s e   cover  220   by  e n g a g i n g   t h e   c l a w  

228  of  t h e   c l a m p z 2 6   w i t h   t h e   e n g a g e m e n t   p o r t i o n  2 3 0 .   T h e  

d e t a i l e d   c o n s t r u c t i o n   of  t h e   i n t e r i o r   of  t he   d u s t   c a s e  

c o v e r  2 2 0   w i l l   be  d e s c r i b e d   l a t e r .  

The  r e a r   s i d e   of  t h e   d u s t   c a se  200  can   be  b r o u g h t   i n t o  

and  o u t   of  e n g a g e m e n t   w i t h   t h e   f r o n t   s i d e   of  t h e   body   case  100 .  

The  d u s t   case  200  has   an  o p e n i n g   on  i t s   r e a r   s i d e   t h r o u g h   w h i c h  

t h e   f i l t e r   u n i t  4 0 0   to   be  d e t a i l e d   l a t e r   can  be  p l a c e d   i n t o  

or  t a k e n   ou t   of  t he   d u s t   case  200.  

The  d u s t   ca se  200  has   a  p l u r a l i t y   of  r i b s 2 3 4   on  t h e  

i n n e r   s u r f a c e   to  s u s t a i n   t h e   f i r s t   f i n e   f i l t e r  3 0 0 .   T h e s e  

r i b s Z 3 4   e x t e n d   f o r w a r d l y   f rom  t h e   i n t e r i o r   s u r f a c e   of  t h e  



d u s t   c a s e   n e a r   t h e   r e a r  o p e n i n g   to   t h e   f r o n t   o p e n i n g ,   f r o m  

w h i c h   the   f i r s t   f i n e   f i l t e r   i s   to   b e  t a k e n   o u t .  

E x t e n d i n g   p a r a l l e l   t o   and  b e t w e e n   t h e s e   r i b s  2 3 4   a r e  

g u i d e   r i b s 2 3 6   w h i c h   a r e  f o r m e d   n e a r   t h e   f r o n t   o p e n i n g   o f  

t h e   d u s t   c a s e 2 o o t o   g u i d e   t h e   f i r s t   f i n e   f i l t e r   when  d r a w n  

o u t .   T h e s e   g u i d e   r i b s  2 3 6   a r e   i n c l i n e d   u p w a r d l y   t o w a r d  

t h e   f r o n t   o p e n i n g .  

The  d u s t   c a s e  2 0 0  h a s   a  c e i l i n g   p l a t e  2 3 8   i n  t h e   u p p e r  

i n t e r i o r ,   above   w h i c h   i s   f o r m e d   a  room 240  f o r   r e c e i v i n g   t h e  

b a s e   p l a t e  2 0 6  o f   t h e   handle  204 .   The  h a n d l e d   c o n s i s t s   o f  

l o n g i t u d i n a l l y   s p l i t   p o r t i o n s  2 4 2 ,  2 4 4   f a s t e n e d   t o g e t h e r   b y  

s c r e w s   246.  The  s c r e w   s e a t  2 4 8   f o r   t h e   h a n d l e r   i s   f i t t e d  

i n t o   t h e   r e c e i v e r   p o r t i o n  2 5 0   of   t h e   h a n d l e   p o r t i o n s  2 4 2 ,  2 4 4  

d u r i n g   t h e   p r o c e s s   of  a s s e m b l y i n g   t h e   h a n d l e   p o r t i o n s  2 4 2 ,  2 4 4 .  

A f t e r   b e i n g   i n s e r t e d   i n t o   t h e   room 240,   t h e   h a n d l e  2 0 4  i s  

s e c u r e d   to   t h e   d u s t   case  200  by   a  sc rew 252   w h i c h   i s   t h r e a d e d  

f rom  i n s i d e   t h e   d u s t   c a s e  2 0 0  i n t o   t h e   s c r e w  s e a t  2 4 8   t h r o u g h  

t h e   c e i l i n g   p l a t e  2 3 8 .   The  s c r e w   s e a t  2 4 8   i s   l o c a t e d   a t   t h e  

c e n t r a l   p o r t i o n   of  t h e   h a n d l e r ,   i . e . ,  a t  t h e   c e n t e r   of  g r a v i t y  

of   t h e   vacuum  c l e a n e r   so  t h a t   t h e  r e c e i v e r   p o r t i o n  2 5 0   w i l l  

n o t   be  s u b j e c t e d   to   an  e x c e s s   l o a d   when  t h e   vacuum  c l e a n e r  

i s   c a r r i e d .  

Now,  we  w i l l   e x p l a i n   t h e   c o n s t r u c t i o n   of  t h e   f i r s t   f i n e  

f i l t e r  3 0 0 .   As  shown  in   F i g u r e s   1,  2  and  3,  t h e   f i r s t   f i n e  

f i l t e r  3 0 0   c o n s i s t s   of  a  b a g  3 0 1  m a d e   of  t h i n ,   f l e x i b l e ,  

p o r o u s   p a p e r   and  a  s u p p o r t  p l a t e  3 0 3   made  of  h a r d   p a p e r   s u c h  



as  c a r d b o a r d .   The  bag 301  i s   b o n d e d   to  t h e   s u p p o r t   p l a t e  

3 0 3  w i t h   a d h e s i v e   a g e n t .  

The  s u p p o r t   p l a t e  3 0 3   is   c o m p r i s e d   of  a  d u s t   s u c t i o n  

p o r t  3 0 5   and  a  c o v e r   p o r t i o n  3 0 7   f o r   c o v e r i n g   t h e   p o r t  3 0 5 .  

The  c o v e r   p o r t i o n  3 0 7   can  e a s i l y   be  b e n t   a l o n g   t h e   p e r f o r a t e d  

l i n e  3 0 9   w h i c h   is   f o r m e d   on  t h e   s u p p o r t   p l a t e   303  to   f a c i l i t a t e  

t he   b e n d i n g   of  t h e   c o v e r   p o r t i o n  3 0 7 .   The  c o v e r   p o r t i o n   307 

has   two  l i n e s  3 1 1   c u t   i n t o   t h e   f r e e   end  to  fo rm  an  e n g a g e m e n t  

p i e c e 3 f 3   w h i c h   can  be  b e n t   r e l a t i v e l y   e a s i l y .   T h i s   s u p p o r t  

p l a t e  3 0 3   can  e a s i l y   be  f o r m e d   by  p u n c h i n g   a  s h e e t   of  p l a t e  

m a t e r i a l .  

The  d u s t   s u c t i o n   p o r t  3 0 5   can  be  c l o s e d   by  b e n d i n g   t h e  

c o v e r   p o r t i o n 3 0 7   u n t i l   i t   c o n t a c t s   t h e   s u p p o r t   p l a t e  3 0 3 .  

To  r e t a i n   t h e   c o v e r   p o r t i o n  3 0 7   in  t h e   b e n t   p o s i t i o n ,   t h e  

e n g a g e m e n t   p i e c e  3 1 3   is   s l i g h t l y   b e n t   to   e n g a g e   w i t h   t h e   i n n e r  

edge   of  t h e   d u s t   s u c t i o n   p o r t  3 0 5 .  

B e f o r e   u s e ,   t h e   bag3of   and  t h e   c o v e r   p o r t i o n  3 0 7   of  t h e  

f i r s t   f i n e   f i l t e r  3 0 0   a r e   f o l d e d   to  be  c o m p a c t   as  shown  i n  

F i g u r e   3.  S i n c e   t h e   f i l t e r  3 0 0   i s   s m a l l   and  c o m p a c t ,   i t  

does   n o t   r e q u i r e   a  l a r g e   s p a c e   f o r   s t o r a g e   and  can  be  e a s i l y  

be  p l a c e d   i n t o   or  t a k e n   o u t   of  t h e   f i l t e r   s t o r a g e   c h a m b e r  1 3 1 .  

We  w i l l   e x p l a i n   how  t he   f i r s t   f i n e   f i l t e r   3oo  i s  

a s s e m b l e d   i n t o   t h e   d u s t   case 200.  The  p r o c e s s   of  p l a c i n g   t h e  

f i l t e r 3 o o   i n t o   p o s i t i o n   c o n s i s t s   of  o p e n i n g   t h e   c o v e r  

p o r t i o n   307  of  t h e   f i l t e r   300 ,  e n g a g i n g   t h e   c o v e r   p o r t i o n   307 



w i t h   t h e   r e c e s s  2 1 4   of  t h e   f i l t e r   s u p p o r t   p l a t e  2 1 0 ,   i n s e r t i n g  

t h e   bag 301  i n t o   t h e   d u s t   case 200,  and  t h e n   e n g a g i n g   t h e  

u p p e r   and  l o w e r   p o r t i o n s   of  t h e   s u p p o r t   p l a t e  3 0 3   w i t h   t h e  

r e c e s s e s   216,  218.  Wi th   t h e   d u s t   c a s e   c o v e r  2 2 0   c l o s e d ,   t h e  

vacuum  c l e a n e r   i s   now  o p e r a b l e .  

In  t h i s   way,   t h e   a s s e m b l y i n g   of  t h e   f i r s t   f i n e   f i l t e r  

300  can  e a s i l y   be  done  by  e n g a g i n g   t h e   s u p p o r t  p l a t e  3 0 3   w i t h  

t he   r e c e s s e s   zf6 ,  218 .  

The  i n t e r n a l   c o n s t r u c t i o n   of  t h e   d u s t   c a s e   c o v e r  2 2 0  

w i l l   be  e x p l a i n e d   i n   t h e   f o l l o w i n g .   As  shown  in  F i g u r e s   1 

and  5,  an  i n n e r   c o v e r   p l a t e  3 1 5   i s   f i t t e d   to  t h e   i n n e r   s i d e  

of  t h e   d u s t   c a s e   c o v e r  2 2 0 .   I t   i s   s e c u r e d   to   t h e   d u s t  

c a s e   c o v e r  2 2 0  b y   means   of  s c r e w s  3 1 9   t h r e a d e d   i n t o   t h e   s c r e w  

s e a t  3 1 7 .  

The  i n n e r   c o v e r   p l a t e  3 1 5   i s   p r o v i d e d   a t   i t s   u p p e r  

p o r t i o n   w i t h   a  d e f l e c t i n g   s u c t i o n   por t  321   w h o s e   d e l i v e r y  

p o r t   i s   d i r e c t e d   d o w n w a r d .   The  d e f l e c t i n g   s u c t i o n   p o r t  

32f  has   a  v e n t  3 2 7   a t   t h e   b e n t   p o r t i o n   of  t h e   g u i d e   325.  T h e  

d e f l e c t i n g   s u c t i o n   p o r t 3 2 1   i s   c o n n e c t e d   t h r o u g h   t h e   s e a l  

p a c k i n g   329  to   t h e   i n t e r n a l   end   of   t h e   h o s e   c o n n e c t o r  2 2 4 .  

The  s e a l   p a c k i n g  3 2 9   i s   f o r m e d   i n t e g r a l   w i t h   a  b a c k - f l o w  

p r e v e n t i n g   v a l v e  3 3 1   made  of  e l a s t i c   m a t e r i a l   s u c h   as  r u b b e r  

or   f l e x i b l e   v i n y l   c h l o r i d e .   The  b a c k - f l o w   p r e v e n t i n g   v a l v e  

331  moves   a b o u t   t h e   c o n n e c t i n g   p o r t i o n   w i t h   t h e   s e a l   p a c k i n g  

329.  The  b a c k - f l o w   p r e v e n t i n g   v a l v e 3 3 1   is   p r o v i d e d   i n s i d e  



t he   d e f l e c t i n g   s u c t i o n   p o r t   321  so  t h a t   i t   i s   a u t o m a t i c a l l y  

o p e n e d   by  t he   a c t i o n   of  t h e   a i r   s t r e a m   p a s s i n g   t h r o u g h   t h e  

h o s e   c o n n e c t o r  2 2 4   and  c l o s e d   when  t h e r e   is   no  a i r   s t r e a m .  

The  f u n c t i o n s   of  t h e   d e f l e c t i n g   s u c t i o n   p o r t  3 2 1 ,   t h e   v e n t   327 

and  t h e   b a c k - f l o w   p r e v e n t i n g   v a l v e   331  w i l l   be  d e t a i l e d   l a t e r .  

The  i n n e r   c o v e r   p a l t e   315  has   a r o u n d   i t s   p e r i p h e r y   a  

s e a l   p a c k i n g  3 3 3 ,   w h i c h   has   an  a n n u l a r   t o n g u e  3 3 5   f o r m e d   o n  

i t s   i n n e r   s u r f a c e .   The  t o n g u e 3 3 5 . ,   when  t h e   d u s t   c a s e  

c o v e r  2 2 0   is   c l o s e d ,   i s   p r e s s e d   a g a i n s t   t h e   c i r c u m f e r e n c e  

of  t h e   f r o n t   o p e n i n g   of  t h e   d u s t   c a s e  2 0 0  t o   s e a l   t h e   g a p  

b e t w e e n   t h e   d u s t   case 200  and  t h e   d u s t   c a s e   c o v e r  2 2 0 .  

The  d e f l e c t i n g   s u c t i o n   por t  321   i s   p r o v i d e d   a r o u n d  

i t s   b a s e   p o r t i o n   w i t h   a  s e a l   p a c k i n g 3 3 7   w h i c h   has   a  

p r o j e c t i o n  3 3 9 .   By  i n s e r t i n g   t h e   p r o j e c t i o n  3 3 9   i n t o   a  h o l e  

315  of  t he   i n n e r   c o v e r   p l a t e  3 1 5 ,   t he   s e a l   p a c k i n g  3 3 7   can  b e  

s e c u r e d   to   t h e   i n n e r   c o v e r   p l a t e  3 1 5 .   The  s e a l   p a c k i n g 3 3 7  

f o r   t h e   s u c t i o n   p o r t 3 2 f   has   a  c o n n e c t i n g   p o r t i o n 3 4 f   t h r o u g h  

w h i c h   i t   is  f o r m e d   i n t e g r a l   w i t h   t h e   s e a l   p a c k i n g  3 3 3   f o r  

t he   c o v e r .   W h e n  t h e   d u s t   c a s e   c o v e r  2 2 0   i s   c l o s e d ,   t h e  

s e a l   p a c k i n g  3 3 7   p r e s s e s   a g a i n s t   t h e   s u p p o r t   p l a t e  3 0 3   t h e r e b y  

s e a l i n g   the   gap  b e t w e e n   t h e   i n n e r   c o v e r   p l a t e   315  and  t h e  

s u p p o r t   p l a t e  3 0 3 .   Wi th   t h e   d u s t   c a s e   c o v e r  2 2 0   c l o s e d ,  

the   d e f l e c t i n g   s u c t i o n   p o r t  3 2 1   p r o j e c t s ,   t h r o u g h   t h e   d u s t  

s u c t i o n   p o r t  3 0 5   of  t h e   s u p p o r t   p l a t e  3 0 3 ,   i n t o   t he   b a g  3 0 1 .  

D e s c r i p t i o n   on  t h e   c o n s t r u c t i o n   of  t he   f i l t e r   u n i t  4 0 0  



f o l l o w s .   As  shown  in  F i g u r e s   1  and  6,  t he   f i l t e r   u n i t  4 0 0  

c o n s i s t s   m a i n l y   of  a  c o a r s e   f i l t e r   f r a m e  4 0 2 ,   a  s e c o n d   f i n e  

f i l t e r   f r a m e   4 0 4 ,   a  f i l t e r   s u p p o r t   b a s e  p l a t e   406  and  a  

s e a l   p a c k i n g   4 0 8 .  

The  f r a m e   402  has   a  f l a t   c o a r s e   f i l t e r  4 1 0   on  t h e  

f r o n t   and  a u x i l i a r y   c o a r s e   f i l t e r s   412  on  e a c h   s i d e   a n d  

t h e   t o p .   T h e s e   f i l t e r s   4 1 0 ,   412  a r e   f o r m e d   of  a  n e t   o f  

n y l o n ,   p o l y e t h y l e n e ,   or  p o l y p r o p y l e n e   and  t h e   s i z e   of  t h e  

mesh   i s   s u f f i c i e n t l y   l a r g e r   t h a n   t h a t   of  t h e   f i r s t   f i n e  

f i l t e r  3 0 0 .   T h a t   i s ,   t h e   f i r s t   f i n e   f i l t e r  3 0 0   i s   c a p a b l e  

of  c a t c h i n g   t h e   f i n e   d u s t   s u c h   as  s a n d   w h i l e   t h e s e  f i l t e r s  

4 1 0 ,  4 1 2   c a n n o t   a r r e s t   t h e m .  

The  s e c o n d   f i n e   f i l t e r   f r a m e   404  has   a  w a v e - s h a p e d  

s e c o n d   f i n e   f i l t e r   417  made  of  n o n w o v e n   f a b r i c .   The  m e s h  

of  t h e   s e c o n d   f i n e   f i l t e r  4 1 4   i s   a l m o s t   t he   same  in  s i z e  

as  t h e   f i r s t   f i n e   f i l t e r  3 0 0 .   The  s e c o n d   f i n e   f i l t e r   4 1 4  

i s   a r r a n g e d   d o w n s t r e a m   of  t h e   f i r s t   f i n e   f i l t e r  3 0 0   so  t h a t  

d u s t s   t h a t   have   p a s s e d   t h r o u g h   t h e   f i r s t   f i n e   f i l t e r  3 0 0  

may  be  c a u g h t   by  t h e   s e c o n d   f i n e   f i l t e r   4 1 4 ,   t h u s   p r e v e n t i n g  

t h e   f i n e   d u s t   f rom  b e i n g   b l o w n  o u t   f rom  t h e   e x h a u s t   p o r t   f23 

of  t h e   body   case  100.  

The  f i l t e r   s u p p o r t   b a s e   p l a t e   406  r o t a t a b l y   s u p p o r t s  

a  d u s t   r e m o v i n g   g e a r   416  l o c a t e d   a t   i t s   f r o n t   and   a  d u s t  

r e m o v i n g   h a n d l e   4 f g   a t   t h e   b a c k .   A  d u s t   r e m o v e r   420  o f  

e l a s t i c   m a t e r i a l ,   t h e  g e a r   4 1 6   and  t h e   h a n d l e   418  can  b e  



h e l d   t o g e t h e r   and  m o u n t e d   to   t h e   f i l t e r   s u p p o r t   b a s e   p l a t e  

406  by  f i x i n g   t h e   d u s t   r e m o v e r  4 2 0   to   t h e   f r o n t   s i d e   of  t h e  

g e a r   4 f 6   by  means   of  t h e   s c r e w   422  and  by  t h r e a d i n g   t h e  

s c r e w   i n t o   t h e   h a n d l e   4 1 8 .  

The  a s s e m b l y i n g   of  t h e   f i l t e r   u n i t  4 0 0   c o n s i s t s   o f  

p u t t i n g   t o g e t h e r   t he   r e a r   s i d e   of  t h e   s e c o n d   f i n e   f i l t e r  

f r a m e   404  and  t he   f r o n t   s i d e   of  t h e   f i l t e r   s u p p o r t   b a s e  

p l a t e   4 0 6 ,   f i t t i n g   t h e   s e a l   p a c k i n g   408  a r o u n d   t h e   f r a m e  

404  and  t he   p l a t e   406  t h u s   h o l d i n g   them  t o g e t h e r ,   a n d  

f i t t i n g   t h e   c o a r s e   f i l t e r   f r a m e   402   to   t h e   f r a m e   and  p l a t e  

a s s e m b l y   f rom  t he   s i d e   of  t h e   s e c o n d   f i n e   f i l t e r  4 f 4 .  

When  t he   f i l t e r   u n i t  4 0 0   i s   p l a c e d   i n t o   t he   d u s t  

case 200,  t he   o u t e r   c i r c u m f e r e n c e   of  t h e   s e a l   p a c k i n g   4 0 8  

is   b r o u g h t   i n t o   t i g h t   c o n t a c t   w i t h   t h e   i n n e r   s u r f a c e   o f  

t h e   d u s t   case 200.  

The  f r o n t   end  of  t h e   d u s t   r e m o v e r   420  i s   in  c o n t a c t  

w i t h   t he   b a c k   of  t he   f o l d e d   s e c o n d   f i n e   f i l t e r   4 1 4 ,   so  t h a t  

when  t h e   h a n d l e   418  i s   r o t a t e d  t h e   d u s t   r e m o v e r   4 2 0   h i t s  

or  s n a p s   t h e   c r e s t s   of  t h e   w a v e - s h a p e d   f i l t e r   4 1 4 .   T h i s  

v i b r a t e s   t h e   f i l t e r   4 f4   s h a k i n g   o f f   t h e   d u s t .  

The  c o a r s e   f i l t e r   f r a m e   402   has   a  h a m m e r - v i b r a t i o n  

t y p e   d u s t   r e m o v i n g   d e v i c e   i n s i d e   i t .   As  shown  in  F i g u r e s  

1,  6,  11  and  12,  a  s u p p o r t   b o s s   426.  i s   p r o v i d e d   to  t h e   b a c k  

of  t h e   n o n - p o r o u s   p o r t i o n   424  n e a r   t h e   c e n t e r   of  t he   c o a r s e  

f i l t e r   4 1 0 .   A  hammer  r o d   4 2 8   f o r m e d   of  s p r i n g   m a t e r i a l   i s  



s e c u r e d   a t   one  end   to  t h e   b o s s   426  by  a  s e a t  p l a t e   4 3 2  

and  a  s c r e w   4 3 0   t h r e a d e d   i n t o   t h e   b o s s   4 2 6 .  

A  p r o j e c t i o n   4 3 4   to   be  h i t   by  t h e   o p p o s i t e   f r e e   e n d  

of   t h e   hammer  r o d   4 2 8  i s   a t t a c h e d   to   t h e   b a c k   of  t h e   c o a r s e  

f i l t e r   410 .   A  v i b r a t i o n   t r a n s m i t t e r   436   e x t e n d s ,   l i k e  

a  f o r k ,   f r om  t h e   b a s e   of  t he   p r o j e c t i o n   4 3 4   to   t h e   r i g h t  

and  t h e   l e f t   on  t h e   s u r f a c e   of   t h e   c o a r s e   f i l t e r   4 1 0 .  

When  t h e   p r o j e c t i o n   434  i s   s t r u c k   by  t h e   hammer   r o d  

4 2 8 ,   t h e   c o a r s e   f i l t e r   410   w i l l   v i b r a t e .   The  v i b r a t i o n   i s  

c o n v e y e d   t h r o u g h   t h e   f o r k - l i k e   v i b r a t i o n   t r a n s m i t t e r   m e m b e r  

436  o v e r   t h e   e n t i r e   f i l t e r   4 1 0 .  

S i n c e   t h e   hammer   rod   4 2 8   h i t s   t h e   p r o j e c t i o n   4 3 4   n e a r  

i t s   f r e e   e n d ,   t h e   c o a r s e   f i l t e r   4 1 0  i s   v i b r a t e d   l i k e   a  s e e s a w  

w i t h   t h e   p r o j e c t i o n   434  w o r k i n g   as  a  f u l c r u m .   The  v i b r a t i o n  

of  t h e   c o a r s e   f i l t e r   410   c a u s e s   t h e   f i r s t   f i n e  f i l t e r   300 

in   c o n t a c t   w i t h   i t   to   v i b r a t e ,   s h a k i n g   t h e   d u s t  o f f   t h e   i n n e r  

s u r f a c e   of  t h e   f i l t e r   300. 

The  s e c o n d   f i n e   f i l t e r   f r a m e   404  i s  p r o v i d e d   a t   i t s  

u p p e r   p o r t i o n   w i t h   a  b e a r i n g   438  on  w h i c h   a  cam  member   4 4 2 .  

i s   r o t a t a b l y   s u p p o r t e d   t h r o u g h  a   s e a l   p a c k i n g   4 4 0 .   I n s t a l l e d  

to  t h e   b a c k   of  t h e   b e a r i n g   a r e   an  i d l e r   g e a r   4 4 4 ,   a  c l u t c h  

r i n g   4 4 6 ,   a  s p r i n g   4 4 8   and  a  c o n n e c t i n g   c y l i n d e r  4 5 0 ,   a l l  

t h e s e   b e i n g   s e c u r e d   t o g e t h e r   by  a  s c r e w   452  t h a t   i s   s c r e w e d  

i n t o   t h e   cam  member   4 4 2 .  

R o t a t i o n   of  t h e   c a m  m e m b e r   44Z  i s   a c c o m p l i s h e d   b y  



r o t a t i n g   t h e   i d l e r   g e a r   4 4 4 ,   b u t   i t   i s   r o t a t e d   in  o n e  

d i r e c t i o n   o n l y   b e c a u s e   of  t h e   c l u t c h   r i n g   4 4 6 .  

The  cam  member  442.  i s   a r r a n g e d   so  t h a t   i t   w i l l   e n g a g e  

w i t h   t he   f r e e   end  of  t h e   hammer   r o d   428 ;   t h e   i d l e r   g e a r  

4 4 4   i s   in  mesh  w i t h   t h e   d u s t   r e m o v i n g   g e a r   4 1 6 .   H e n c e ,  

t u r n i n g   t h e   h a n d l e   418  r o t a t e s   t h e   g e a r   416  wh ich   in   t u r n  

r e v o l v e s   t h e   cam  member   4 4 2 ,   f l i p p i n g   t h e   f r e e   end  of  t h e  

hammer  rod   428 .   T h i s   hammer  rod   4 2 8   in   t u r n   h i t s   t h e  

p r o j e c t i o n   4 3 4 .  

The  f i l t e r   s u p p o r t   b a s e   p l a t e   406  has   a  b e a r i n g   4 5 4  

w h i c h ,   t h r o u g h   t h e   s p r i n g   4 5 6 ,   r o t a t a b l y   s u p p o r t s   a  d r i v e n  

c o u p l i n g   458   w h i c h   i s   s e c u r e d   to   t h e   b e a r i n g   by  t h e   s c r e w  

462   t h r e a d e d   t h r o u g h   t h e   s e a t   p l a t e   460  i n t o   t he   b e a r i n g   4 5 4 .  

The  d r i v e n   c o u p l i n g   458  has   t e e t h   f o r m e d   a r o u n d   i t s   p e r i p h e r y  

w h i c h   is   in  mesh  w i t h   t h e   d u s t   r e m o v i n g   g e a r   416 .   When 

t h e   body  case 100  i s   c o m b i n e d   w i t h   t h e   d u s t   case 200,  t h e   d r i v e n  

c o u p l i n g   458  i s   c o n n e c t e d   w i t h   t h e   d r i v e   c o u p l i n g  1 5 9 .   W i t h  

t h e s e   c o u p l i n g   c o n n e c t e d ,   t h e   r o t a t i n g   f o r c e   of  t h e   c o r d  

r e e l  1 5 3   of  t h e   c o r d   w i n d i n g   d e v i c e   111  i s   t r a n s m i t t e d   to   t h e  

d u s t   r e m o v i n g   d e v i c e   p r o v i d e d   to  t h e   f i l t e r .  

The  cam  member  442  i s   r o t a t e d   in   o n l y   one  d i r e c t i o n  

when  t h e   c o r d   151  is   p u l l e d   f rom  t h e   c o r d   r e e l  1 5 3   b u t   n o t  

when  wound  up  on  t h e   r e e l  1 5 3 .   T h i s   c o n t r i b u t e s   to  m a k i n g  

s m a l l   t h e   r e w i n d i n g   c o i l   s p r i n g   in   t h e   c o r d   w i n d i n g   d e v i c e  

111  w h i c h   is   u s e d   to  r o t a t e   t h e   c o r d   r e e l   153. 



So  f a r   we  h a v e   e x p l a i n   t h e   v a c u u m   c l e a n e r   of   t h i s  

i n v e n t i o n   f rom  t h e   v i ew  p o i n t   of  c o n s t r u c t i o n .   In  t h e  

f o l l o w i n g   we  w i l l   d e s c r i b e   t h e   a c t i o n   of  e a c h   c o m p o n e n t .  

As  t h e   e l e c t r i c   fan 109  i s   d r i v e n ,   an  a i r  s t r e a m   l a d e n  

w i t h   d u s t   f l o w s   t h r o u g h   t h e   s u c t i o n   h o s e ,   t h e   h o s e   c o n n e c t i n g  

h o l e  2 2 4   and  t h e   d e f l e c t i n g   s u c t i o n   p o r t  3 2 1 ,   and  i n t o   t h e   b a g  

301  of   t h e   f i r s t   f i n e   f i l t e r   300.  Mos t   of  t h e   c o a r s e   a n d  

f i n e   d u s t   a r e   c a u g h t   by  t h e   f i l t e r  3 0 0   and  t h e   r e m a i n d e r   o f  

d u s t   t h a t   p a s s e d   t h r o u g h   t h e   mesh  of   t h e   f i l t e r  3 0 0   f u r t h e r  

f l o w s   p a s t   t h e   c o a r s e   f i l t e r s   4 1 0 ,   412  t o w a r d   t he   s e c o n d  

f i n e   f i l t e r   414  w h e r e   t h e   f i n e   d u s t   i s   a r r e s t e d .   T h e  

a i r   r e m o v e d   of  d u s t   f u r t h e r   f l o w s   t h r o u g h   t h e   m e s h e s   of  t h e  

f i l t e r   4 1 4   and  is   e x h a u s t e d   f rom  t h e   e x h a u s t   p o r t   t23  o f  

t h e   body   case 100.  

The  bag 301  of  t h e   f i r s t   f i n e   f i l t e r  3 0 0   is   in   f o l d e d  

c o n d i t i o n   when  a s s e m b l e d   i n t o   t h e   d u s t   case 200.  But   as  t h e  

a i r   f l o w s   i n t o   t h e   bag  301 ,   i t   b e c o m e s   i n f l a t e d   by  t h e   a i r  

p r e s s u r e   u n t i l   i t   c o n t a c t s   t h e   f i l t e r   r e t a i n i n g   r i b s  2 3 4 .  

A l t h o u g h   t h e   bag 301  i s   s u r r o u n d e d   by  t h e   c o a r s e   f i l t e r  

410  and  t h e   f i l t e r   r e t a i n i n g   r i b s  2 3 4 ,   t h e   bag  301  i s   m a i n t a i n e d  

h i g h l y   p o r o u s   b e c a u s e   t h e   c o a r s e   f i l t e r   410   has   s u f f i c i e n t  

p o r o s i t y   and  t h e r e   i s   s u f f i c i e n t   s p a c i n g   b e t w e e n   t h e   r i b s  2 3 4 .  

The  d u s t   is   f i r s t   c a u g h t   by  t h e   bag 301  a t   t h e   a r e a   f a c i n g  

t h e   c o a r s e   f i l t e r   4 1 0 .   As  t h i s   a r e a   of  t h e   bag  301  b e c o m e s  

c l o g g e d ,   mos t   of  t h e   a i r   p a s s e s   t h r o u g h   t h e   o t h e r   a r e a   o f  



t h e   bag  t h a t   f a c e s   t h e   f i l t e r   r e t a i n i n g   r i b s  2 3 4   and  t h e n  

f l o w s   p a s t   t h e   c o a r s e   f i l t e r s   412   a t   t h e   s i d e s   and  t h e   t o p  

of  t h e   f r a m e   402  and  i n t o   t h e   s e c o n d   f i n e   f i l t e r   4 1 4 .   T h e  

d u s t   c o l l e c t i n g   p r o c e s s   of  t h e   bag  301  of  t h e   f i r s t   f i n e  

f i l t e r  3 0 0   p r o c e e d s   in  t h i s   w a y .  

When  a  l a r g e   a m o u n t   of  d u s t   a d h e r e s   to  t h e   bag  a s  

w e l l   as  t h e   s e c o n d   f i n e   f i l t e r   414   and  t h e   s u c t i o n   f o r c e  

b e c o m e s   l o w e r e d ,   t h e   d u s t   can  be  s h a k e n   o f f   t h e s e   f i l t e r s  

e i t h e r   by  r o t a t i n g   t h e   c o r d   r e e l  1 5 3   of  t h e   co rd   w i n d i n g  

d e v i c e   111 or  t u r n i n g   t h e   h a n d l e   418  to  a c t u a t e   t h e   d u s t  

r e m o v e r   422  and  t h e   hammer  rod   4 2 8 .  

S i n c e   in  r e m o v i n g   d u s t   f rom  t h e   bag  301  the   hammer  r o d  

428  a p p l i e s   r i b r a t i o n   to   t h e   c o a r s e   f i l t e r   4 1 0 ,   n o t   d i r e c t l y  

to  the   b a g ,   no  damage   w i l l   be  done   to   t h e   bag .   The  b a g  

301  i s   made  of  r e l a t i v e l y   weak  m a t e r i a l   such   as  p a p e r ,   s o  

r u b b i n g   t h e   o u t e r   s u r f a c e   of  t he   b a g 3 o f   w i t h   s o m e t h i n g   l i k e  

t h e   d u s t   r e m o v e r   420  w i l l   c a u s e   damage   to   i t .   But   in  t h i s  

d e v i c e ,   t h e   v i b r a t i o n   i s   i m p a r t e d   to   t h e   bag  t h r o u g h   t h e  

c o a r s e   f i l t e r   410  so  t h a t   no  e x c e s s   f o r c e   w i l l   be  a p p l i e d   to  i t .  

The  c o a r s e   f i l t e r   4 1 0 ,   when  t he   p r o j e c t i o n   4 3 4   i s   h i t  

by  t h e   hammer  r o d ,   i s   v i b r a t e d   l i k e   a  s e e s a w   w i t h   t h e   p r o j e c t i o n  

434  as  a  f u l c r u m .   T h i s   s e e s a w   m o v e m e n t   g i v e s   s h a k i n g   m o t i o n  

to   t h e   bag 301  so  t h a t   t h e   d u s t   i s   e f f e c t i v e l y   r e m o v e d   f r o m  

t h e   i n n e r   s u r f a c e   of  t h e   b a g  3 0 1 .  

A l t h o u g h   a  g r e a t   a m o u n t   of  d u s t   and  d i r t   a d h e r e s   to   t h e  



p o r t i o n   of  t he   bag  t h a t   i s   in   c o n t a c t   w i t h   t h e   c o a r s e   f i l t e r  

4 ( 0 ,   t h e   a p p l i c a t i o n   of   v i b r a t i o n   to  t h i s  p o r t i o n   of  t h e  

bag  t h o r o u g h l y   r e m o v e s   d u s t   f r om  i t ,   r e c o v e r i n g   t h e   d u s t  

c o l l e c t i n g   c a p a b i l i t y   of   t h e  c l e a n e r .  

In  t h i s   way,   by  p e r f o r m i n g   t h e   d u s t   r e m o v i n g   o p e r a t i o n ,  

as  r e q u i r e d ,   t h e   d u s t   can   e f f e c t i v e l y   be  c a u g h t   in   t h e   f i r s t  

f i n e   f i l t e r  3 0 0   u n t i l   t h e   bag   i s   f i l l e d   w i t h   d u s t .   When  

t h e   bag  b e c o m e s   f u l l   of   d u s t ,   t h e   f i r s t   f i n e   f i l t e r   300  i s  

t a k e n   o u t   of  t h e   d u s t   c a s e  2 0 0  t o   r e p l a c e   i t   w i t h   a  new  o n e .  

The  f i r s t   f i n e   f i l t e r  3 0 0   i s   r e p l a c e d  i n  t h e   f o l l o w i n g  

m a n n e r .   As  shown  in   F i g u r e   10,  t h e  d u s t   c a s e   c o v e r 2 2 0   i s  

o p e n e d   by  o p e r a t i n g   t h e   c l a m p z z 6   and  t h e n   t h e   d u s t   s u c t i o n  

h o l e  3 0 5   i s   c l o s e d   by  t h e   c o v e r  3 0 7 .   T h e n ,   t h e   o p e r a t o r   h o l d s  

t h e   s u p p o r t   p l a t e 3 o 3   w i t h   h a n d   and  p u l l s   i t   o u t   t o g e t h e r  

w i t h   t h e   bag  301 ,   w i t h   t h e   f i l t e r   s u p p o r t   p l a t e   210  b e i n g  

o p e n e d   by  t h e   bag .   In  t h i s   way  t h e   f i r s t   f i n e   f i l t e r   300 

i s   e a s i l y   d rawn  o u t   of  t h e   d u s t   case  200.  

The  c o v e r   p o r t i o n  3 0 7   t h a t   c l o s e s  t h e   d u s t   s u c t i o n  

ho le  305   p r e v e n t s   t h e   d u s t   c o n t a i n e d   in   t h e   bag   f rom  f a l l i n g  

f r o m   t h e   h o l e   305  when  t h e   f i l t e r  3 0 0  i s   t a k e n   o u t .   A f t e r  

b e i n g   d rawn  o u t ,   t h e   d u s t   l o a d e d   f i r s t   f i n e   f i l t e r   i s   d i s c a r d e d .  

The  g u i d e   r i b s  2 3 6   f a c i l i t a t e   t h e   r e m o v a l   of  t h e   f i l t e r   300 

f r o m   t h e   c a s e .   How  t h e   new  f i l t e r  3 0 0   i s   a s s e m b l e d   i n t o   t h e  

c a s e   has   a l r e a d y   b e e n   m e n t i o n e d   and  i t s   d e s c r i p t i o n   w i l l   n o t  

be  r e p e a t e d   h e r e .  



As  a l r e a d y   e x p l a i n e d ,   s i n c e   t h e   f i r s t   f i n e   f i l t e r   300 

is   p l a c e d   i n t o   and  t a k e n   o u t   of  t h e   d u s t   case 200  t h r o u g h   t h e  

f r o n t   o p e n i n g   of  t h e   c a s e   w h i c h   i s   a c c e s s i b l e   by  o p e n i n g  

t h e   d u s t   c a s e   o c v e r   220,  t h e   p l a c e m e n t   and  r e m o v a l   of  t h e  

f i l t e r 3 o o   can  be  c a r r e i d   o u t   i n d e p e n d e n t l y   of  t h e   f i l t e r  

u n i t  4 0 0 .   T h i s   e n s u r e s   an  e a s y   h a n d l i n g   of  t h e   f i l t e r .  

The  a m o u n t   of  d u s t   c a u g h t   by  t h e   s e c o n d   f i n e   f i l t e r  

414  in   t he   f i l t e r   u n i t 4 o o   i s   v e r y   s m a l l   (more  t h a n   a b o u t  

95%  of  t h e   d u s t   s u c k e d   i n t o   t he   h o s e   i s   a r r e s t e d   by  t h e  

f i r s t   f i n e   f i l t e r  3 0 0 )   and  t h e r e f o r e   t h e   n u m b e r  o f   t i m e s  

t h e   d u s t   c a u g h t   by  t h e   s e c o n d   f i n e   f i l t e r  4 1 4   i s   r e q u i r e d  

to  be  d i s c a r d e d   i s   q u i t e   few  c o m p a r e d   w i t h   t h e   f i r s t   f i n e  

f i l t e r  3 0 0 .   In  s p i t e   of  t h i s   f a c t ,   t he   s e c o n d   f i n e   f i l t e r  

414  s h o u l d   be  r e m o v e d   of  d u s t   as  o f t e n   as  i s   r e q u i r e d   f o r  

t he   f i r s t   f i n e   f i l t e r  3 0 0 ,   f o r   t h e   f o l l o w i n g   r e a s o n s .  

T h a t   i s ,   i f   t h e   d u s t   r e m a i n s   a d h e r i n g   to   t h e   s e c o n d   f i n e  

f i l t e r   414  when  the   f i r s t   f i n e   f i l t e r  3 o o   i s   r e p l a c e d   w i t h  

a  new  one ,   t h e   d u s t   s u c t i o n   c a p a b i l i t y   of  t h e   v a c u u m  

c l e a n e r   w i l l   no t   be  r e c o v e r e d   to  s u f f i c i e n t l y   h i g h   l e v e l .  

H e n c e ,   to   r e c o v e r   t h e   d u s t   s u c k i n g   c a p a b i l i t y   i t   i s   n e c e s -  

s a r y   to  r emove   d u s t   f rom  t h e   s e c o n d   f i n e   f i l t e r   414  a t  

t h e   same  t i m e   t h a t   t h e   f i r s t   f i n e   f i l t e r   300  i s   r e p l a c e d .  

When  t he   a m o u n t   of  d u s t   c a u g h t   by  t h e   s e c o n d   f i n e  

f i l t e r   4f4-  e x c e e d s   a  c e r t a i n   l i m i t ,   s h a k i n g   t h e   d u s t   o f f  

t h e   f i l t e r   414  w i l l   p r o v e   i n e f f e c t i v e   in   r e c o v e r i n g   t h e  



s u c k i n g   f o r c e   b e c a u s e   when  t h e   v a c u u m   c l e a n e r   i s   o p e r a t e d  

t h e   d u s t   c o l l e c t e d   w i l l   soon   be  b l o w n   up  by  a i r   to   c l o g  

t h e   f i l t e r   4 1 4 .   In  t h i s   c a s e ,   t h e   d u s t   m u s t   be  d i s p o s e d  

of  by  r e m o v i n g   t h e   f i l t e r   u n i t  4 0 0   f r o m   t h e   d u s t   case  200 ,  

as  shown  in  F i g u r e   8 .  

In  d i s p o s i n g   of  d u s t   c o l l e c t e d   by  t h e   s e c o n d   f i n e  

f i l t e r  4 1 4   and  m a i n t a i n i n g   t h e   f i l t e r   u n i t  4 0 0 ,   t h e   f i l t e r  

u n i t  4 0 0   i s   t a k e n   o u t   t h r o u g h   t h e   r e a r   o p e n i n g   of  t h e   d u s t  

c a se  200  so   t h a t   t h e   f i l t e r   un i t  400   can   be  h a n d l e d   i n d e p e n d -  

e n t l y   of  t h e   f i r s t   f i n e   f i l t e r   3 0 0 .  

What   e f f e c t   t h e   o p e r a t i o n   f o r   r e m o v i n g   d u s t   f r o m  

t h e   f i r s t   and  s e c o n d   f i n e   f i l t e r s   has   on  t h e   s u c t i o n   f o r c e  

of  t h e   vacuum  c l e a n e r   w i l l   now  be  e x p l a i n e d   in   d e t a i l  

r e f e r r i n g   to   t h e   d i a g r a m s   shown  in   F i g u r e s   14,  1 5 .  

F i g u r e s   14,  15  show  t h e   r e l a t i o n   b e t w e e n   t h e   a m o u n t  

of  d u s t   c a u g h t   by  t h e   f i l t e r s   300,  4t4  and  t h e   s u c t i o n   f o r c e .  

The  d o t t e d   l i n e   (a)  in   F i g u r e   14  ( f o r   t h e   f i r s t   f i n e  

f i l t e r  3 0 0 )   shows   t h e   d u s t   c o l l e c t i n g   p e r f o r m a n c e   c h a r a c t e r -  

i s t i c   when  no  d u s t   r e m o v i n g   o p e r a t i o n   was  p e r f o r m e d   f o r  

t h e   f i l t e r   300.  In  t h i s   c a s e ,   as  t h e   d u s t   c a u g h t   by  t h e  

f i l t e r  3 0 0   i n c r e a s e s   in   t h e   a m o u n t ,   t h e   f i l t e r   b e c o m e s  

c l o g g e d   r e s u l t i n g   in   an  a b r u p t   r e d u c t i o n   in   t h e   s u c t i o n  

f o r c e ,   w h i c h   i s   i n d i c a t e d   by  t h e   i n d i c a t o r  1 4 3   s h o w i n g  

t h e   s u c t i o n   l e v e l   has   r e a c h e d   t h e   s a t u r a t i o n .   L e t   V  s t a n d  

f o r   t h e   a m o u n t   of  d u s t   c o l l e c t e d   u n t i l   t h e   s a t u r a t i o n   i s  



r e a c h e d .  

The  z i g z a g   l i n e   (b)  shows  a n o t h e r   d u s t   c o l l e c t i n g  

p e r f o r m a n c e   c h a r a c t e r i s t i c   when  t h e   d u s t   r e m o v i n g   o p e r a t i o n  

f o r   t h e   f i l t e r   300  was  c a r r i e d   o u t   a p p r o p r i a t e l y .   In  t h i s  

c a s e ,   t h e   s u c t i o n   f o r c e   r e c o v e r s   to   a  c e r t a i n   d e g r e e  

e a c h   t i m e   t h e   f i r s t   f i n e   f i l t e r  3 0 0   i s   c l e a r e d   of  d u s t ,  

so  t h a t   t h e   l e v e l   of  t he   s u c t i o n   f o r c e   does   not   f a l l  

r a p i d l y   as  t h e   a m o u n t   of  d u s t   c o l l e c t e d   i n c r e a s e s ,   as  w i t h  

t h e   p r e c e d i n g   c a s e .   With   t h e   d u s t   r e m o v i n g   o p e r a t i o n  

p e r f o r m e d ,   t h e   amoun t   of  d u s t   c o l l e c t e d   u n t i l   t he   s u c t i o n  

l e v e l   r e a c h e d   t h e   s a t u r a t i o n   i s   2 .5   to   3  t i m e s   g r e a t e r  

t h a n   when  no  d u s t   r e m o v i n g   o p e r a t i o n   was  d o n e .  

R e f e r r i n g   to  F i g u r e   15,  t h e   d u s t   c o l l e c t i n g   p e r f o r m a n c e  

c h a r a c t e r i s t i c   (c)  f o r   t h e   v a c u u m   c l e a n e r   as  a  w h o l e   i s  

t h e   sum  of  t h e   d u s t   c o l l e c t i n g   c h a r a c t e r i s t i c   (d)  f o r  

t h e   f i r s t   f i n e   f i l t e r   300  and  t h a t   (e)  f o r   t he   s e c o n d   f i n e  

f i l t e r   4 f 4 .   For   t he   s a k e   of  s i m p l i c i t y ,   c o n s i d e r   t h e  

c a s e   in  w h i c h   no  d u s t   r e m o v i n g   o p e r a t i o n   i s   p e r f o r m e d   t o  

e i t h e r   f i l t e r s   300,  4 f4   u n t i l   t h e   s a t u r a t i o n   i s   r e a c h e d  

f o r   t h e   s u c t i o n   l e v e l .  

When  t h e   f i r s t   f i n e   f i l t e r   30D  is   r e p l a c e d   w i t h   t h e  

new  one  upon  s a t u r a t i o n ,   t h e   s u c t i o n   f o r c e  b   t h a t   has   b e e n  

l o s t   i s   r e c o v e r e d   c o m p l e t e l y .   H O w e v e r ,   b e c a u s e   t h e   t o t a l  

s u c t i o n   f o r c e   t h a t   has  b e e n   l o s t   i s   c,  t he   vacuum  c l e a n e r  

as  a  w h o l e   does   n o t   r e c o v e r   t h e   f u l l   s u c t i o n   f o r c e .  



In  o t h e r   w o r d s ,   t h e   l o s s   of  s u c t i o n   f o r c e  a   w i t h   t h e   s e c o n d  

f i n e   f i l t e r   414  r e m a i n s   u n r e c o v e r e d .   I f   t h e   s e c o n d   f i n e  

f i l t e r   414  i s   r e m o v e d   of  d u s t ,   t h e   l o s t   s u c t i o n   f o r c e   w i l l  

be  r e c o v e r e d ,   r e s t o r i n g   t h e   f u l l   s u c t i o n   f o r c e   to  t h e  

c l e a n e r .  

T h u s ,   in   a  vacuum  c l e a n e r   h a v i n g   t h e   f i r s t   f i n e  

f i l t e r   3oc  and  t h e   s e c o n d   f i n e   f i l t e r  4 f 4   a r r a n g e d   d o w n -  

s t r e a m   of  t h e   f i r s t   one ,   i t   i s   n e c e s s a r y   to  r e m o v e   d u s t  

f rom  t h e   s e c o n d   f i l t e r   414  when  r e p l a c i n g   t h e   f i r s t   f i l t e r  

300,  so  as  to   r e c o v e r   t h e   l o s t   s u c t i o n   f o r c e   c o m p l e t e l y .  

T h e  d u s t - l a d e n   a i r   f l o w i n g   i n t o   t h e   bag   301  i s   d e f l e c t e d  

d o w n w a r d   by  t h e   d e f l e c t i n g   s u c t i o n   p o r t   311  to  be  s l o w e d  

down  so  t h a t   t h e   f o r c e   w i t h   w h i c h   t h e   a i r   s t r i k e s   a g a i n s t  

t h e   i n n e r   s u r f a c e   of  t h e   bag   i s   m i t i g a t e d .   T h i s   p r o t e c t s  

t h e   bag   a g a i n s t   p o s s i b l e   b r e a k a g e .  

M o r e o v e r ,   t h e   b a c k - f l o w   p r e v e n t i o n   v a l v e   331  f o r m e d  

o f  e l a s t i c   m a t e r i a l   p r o v i d e d   i n s i d e   t h e   d e f l e c t i n g   s u c t i o n  

p o r t 3 2 f   w i l l   c o n t r i b u t e  t o   r e d u c i n g   t h e   s p e e d   of  t h e   a i r  

s t r e a m .   To  d e s c r i b e   more   s p e c i f i c a l l y ,   t h e   b a c k - f l o w  

p r e v e n t i o n   v a l v e  3 3 1   i s   o p e n e d   by  t h e   a i r   s t r e a m   u n t i l  

i t   i s   b l o c k e d   by  t h e  d e f l e c t i n g   s u c t i o n   p o r t  3 2 1 .   T h e  

o p e n i n g   a n g l e   of  t h e   b a c k - f l o w   p r e v e n t i o n   v a l v e  3 3 1   i s  

a b o u t   45°  so  t h a t   t h e   d u s t - l a d e n   a i r   i m p i n g i n g   on  t h e  

v a l v e   331  i s   d e f l e c t e d   d o w n w a r d .   The  e l a s t i c i t y   of  t h e  

b a c k - f l o w   p r e v e n t i o n   v a l v e   331  p e r m i t s   t h e   v a l v e ,   w h e n  

s t r u c k   w i t h   a i r ,   to   be  d e f l e c t e d   t h u s  g r e a t l y   r e d u c i n g  



t he   a i r   s p e e d .  

The  r e a s o n   t h a t   t he   v e n t 3 2 7   i s   p r o v i d e d   to  t h e   b e n t  

p o r t i o n   of  t h e   g u i d e  3 2 5   w h i c h   c o m p r i s e s   t h e   d e f l e c t i n g  

s u c t i o n   p o r t  3 2 1   i s   to  p r e v e n t   t h e   f l a p p i n g   of  t h e   b a c k -  

f l o w   p r e v e n t i o n   v a l v e   331.  When  t h e   b a c k - f l o w   p r e v e n t i o n  

v a l v e  3 3 1   i s   d e f l e c t e d   by  t he   a i r   s t r e a m   s t r i k i n g   a g a i n s t  

i t ,   t h e   a i r   c o n t a i n e d   in  t h e   s p a c e   d e f i n e d   by  t h e   v a l v e  3 3 1  

and  t he   g u i d e   325  i s   e x h a u s t e d   t h r o u g h   t h e   v e n t 3 2 7 .  

But  i f   t h e   d e f l e c t i n g   s u c t i o n   p o r t   321  i s   n o t   p r o v i d e d  

w i t h   t he   v e n t   327,  t h e   a i r   in  t h a t   s p a c e   i s   c o m p r e s s e d  

and  t he   p r e s s u r e   of  t h e   c o m p r e s s e d   a i r   e x e r t s   r e a c t i v e  

f o r c e   upon  t h e   b a c k - f l o w   p r e v e n t i o n   v a l v e   33f.  As  t h e  

s t r i k i n g   f o r c e   of  t he   a i r   s t r e a m   upon  t h e   v a l v e   331  v a r i e s ,  

t h e   r e a c t i v e   f o r c e   of  t h e   c o m p r e s s e d   a i r   a g a i n s t   t h e   v a l v e  

a l s o   c h a n g e s   c a u s i n g   t h e   v a l v e   to  f l a p .  

H o w e v e r ,   s i n c e   t h e   d e f l e c t i n g   s u c t i o n   p o r t   has   a  

v e n t   a t   t h e   b e n t   p o r t i o n   of  t h e   g u i d e  3 2 1 ,   no  r e a c t i v e  

f o r c e   a g a i n s t   t h e   v a l v e  3 3 1   w i l l   d e v e l o p   and  t h e r e f o r e  

t h e   v a l v e   33f  w i l l   n o t   v i b r a t e .  

A l t h o u g h   in   t h e   f o r e g o i n g ,   we  h a v e   d e s c r i b e d   t h e  

c a s e   in  w h i c h   t h e   f i r s t   f i n e   f i l t e r  3 0 0   i s   p r o v i d e d   in  t h e  

d u s t   casezoo ,   t h e   vacuum  c l e a n e r   of  t h i s   i n v e n t i o n   c a n  

be  o p e r a t e d   w i t h o u t   t h e   f i r s t   f i n e   f i l t e r   300.  In  t h i s  

c a s e ,   t he   c o a r s e   d u s t   is   c o l l e c t e d   in  t h e   i n n e r   s p a c e   o f  

t he   d u s t   c a s e  2 0 0  i n   f r o n t   of  t he   c o a r s e   f i l t e r   410  a n d  



the  f ine   dust   is  caught  by  the  second  f ine   f i l t e r   414.  The  c o a r s e  a n d  

f ine  dusts   thus  c o l l e c t e d   can  be  d isposed   of  at  one  time  by  removing  t h e  

f i l t e r   un i t   400  through  the  rear   opening  of  the  dust  c a s e  2 0 0 .  

Where  the  f i r s t   f ine  f i l t e r   300  is  employed,  the  c o a r s e  f i l t e r   412. 

does  not  f u n c t i o n   as  a  f i l t e r   but  r a t h e r   as  a  member  for  s u p p o r t i n g   t h e  

f i r s t   f ine   f i l t e r   300.  

On  the  o ther   hand,  when  the  f i r s t   f ine   f i l t e r   300  is  not  u s e d ,  

the  coarse   f i l t e r   412  works  as  a  f i l t e r .   The  coarse   f i l t e r   4 1 2  c a t c h e s  

only  coarse   dust  and  let   pass  the  f ine   dust   which  is  a r r e s t e d   by  t h e  

second  f ine   f ine   f i l t e r   414.  

The  dust  removing  ope ra t ion   for  the  second  f ine   f i l t e r  4 1 4   is  pe r fo rmed  

in  a  manner  a l r eady   mentioned;  and  the  coarse   f i l t e r   410  i s   removed  o f  

dust  by  the  v i b r a t i o n   caused by  the  hammer  rod  428.  



1.  Vacuum  c l eane r   c o m p r i s i n g  :  

a  body  case  (100)  having  a  mo te r -d r iven   fan  (109) :  

a  dust  case  (200)  de tachab ly   connected  to  said  body  case  (100) ·  

a  f i r s t   f ine  f i l t e r   member  (300)  de tachab ly   arranged  in  s a i d  

dust  case  (?00);  and 

a  f i l t e r   s u s t a i n i n g   member  (410)  arranged  in  said  dust  case  (200)  

for  s u s t a i n i n g   said  f ine  f i l t e r   member  (300)  in  con tac t   with  the  o u t e r  

su r face   t h e r e o f .  

2.  A  vacuum  c l eane r   as  claimed  in  claim  1,  wherein  f u r t h e r   c o m p r i s i n g  

a  f i l t e r   uni t   (400)  arranged  downstream  of  said  f i r s t   f ine  f i l t e r   member 

(300)  for  ca tch ing   dusts   having  passed  through  said  f i r s t   f ine  f i l t e r  

member  ( 3 0 0 ) .  

3.  A  vacuum  c l eane r   as  claimed  in  claim  2,  wherein  f u r t h e r   c o m p r i s i n g  

a  dust  removing  member  (420,428)  arranged  in  said  dust  case  (200)  f o r  

removing  dusts  caught  on  at  l eas t   one  of  said  f i r s t   f ine  f i l t e r   member 

(300)  and  said  f i l t e r   uni t   (400)  t h e r e f r o m .  

4.  A  vacuum  c l eane r   as  claimed  in  claim  3,  wherein  said  dust  removing  

member  (420,42R)  is  dr iven  by  a  cord  winding  device  (111)  a r r a n g e d  

in  said  body  case  ( 1 0 0 ) .  

5.  A  vacuum  c l eane r   as  claimed  in  claim  1  or  3,  wherein  f u r t h e r  

comprising  a  v i b r a t i n g   device  (428)  arranged  in  said  dust  case  (200)  

for  v i b r a t i n g   said  f i l t e r   s u s t a i n i n g   member  ( 4 1 0 ) .  

6.  A  vacuum  c l eane r   as  claimed  in  claim  5,  wherein  said  v i b r a t i n g  

device  (428)  causes  said  f i l t e r   s u s t a i n i n g   member  (410)  seesaw  movement 

so  as  to  give  shaking  motion  to  said  f i r s t   f ine   f i l t e r   member  ( 3 0 0 ) .  



7.  A  vacuum  c l eane r   as  claimed  in  claim  1,  wherein  said  dust  case  ( ? 0 0 )  

has  a  p l u r a l i t y   of  r ibs   (234)  on  the  inner  su r f ace   to  s u s t a i n   said  f i r s t  

f i ne   f i l t e r   member  ( 3 0 0 ) .  

8.  A  vacuum  c l eane r   as  claimed  in  claim  1,  wherein  said  f i r s t   f i ne   f i l t e r  

member  (300)  comprises  a  bag  (301)  made  of  th in ,   f l e x i b l e ,  p o r o u s   p a p e r  

and  a  support   p l a t e   (303)  made  of  hard  p a p e r .  

9.  A  vacuum  c l eane r   as  claimed  in  claim  2,  wherein  said  f i l t e r   un i t   (400)  

comprises  a  coarse   f i l t e r   frame  (402),  a  second  f ine   f i l t e r   f r a m e  ( 4 0 4 ) ,  

a  f i l t e r   support   base  p l a t e   (406)  and  a  seal   packing  (408),  the  second  

f ine   f i l t e r   frame  having  a  r e - u s e  t y p e   of  wave-shaped  second  f ine   f i l t e r  

(417)  made  of  nonwoven  f a b r i c .  

10.  A  vacuum  c l eane r   as  claimed  in  claim  1,  wherein  f u r t h e r   c o m p r i s i n g  

a  dust  case  cover  (220)  d e t a c h a b l y   connected  to  said  dust  case  ( 2 0 0 ) .  
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