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©  Liquid  pump  using  negative  pressure. 
The  pump  comprises  a  tubular  main  casing  (11)  defining 

a  lower  chamber  (12)  and  separate  upper  chamber  (13) 
which  are  enclosed  by  an  outer  expandable  tube  (14),  the 
ends of  which  are  tightly  fixed  to  the  casing  (11). The upper 
ends  of  the  chambers  (12, 13)  are  closed  by  transverse  discs 
(26, 27).  The  lower  chamber  (12)  has  vertical  rows  of  slots 
(16)  covered  by  expandable  strips  (18)  of  a  rubber  valve  (17), 
surrounded  by  tube  (14).  By  moving  the  pump  up  and  down, 
while  the  lower  end  of  a  pipe  extension  (P)  of the  casing  (11) 
is  immersed  in  water,  vacuum  is  created  in  and  water  drawn 
into  the  lower  chamber  (12)  from  where  it  is  forced  out 
through  slots  (16,  21,  23)  into  the  outflow  tube  (15). 



The  p r e s e n t   i n v e n t i o n   b r o a d l y   r e l a t e s   to   p u m p i n g  
d e v i c e s   and   more  p a r t i c u l a r l y   to   an  i n e r t i a - t y p e   c o n -  
t i n u o u s   d i s c h a r g e   v a c u u m   p u m p .  

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

or  i m p r o v e m e n t   of   our   P h i l i p p i n e   P a t e n t   No.  1 3 2 2 9   i s s u e d  

on  F e b r u a r y   14 ,   1 9 8 0 .  

I t   i s   an  o b j e c t   t h e n   of   t h e   i n v e n t i o n   to   p r o v i d e  

a  v a c u u m   pump  w h i c h   i s   m a n u a l l y   o p e r a t e d   by  j o g g i n g   r h y t h m  

or  up  and  down  s t r o k e   in   d r a w i n g   w a t e r   a t   a  c e r t a i n   h e i g h t  

f r o m   t h e   p u m p .  

Yet   a n o t h e r   o b j e c t   of   t h e   i n v e n t i o n   i s   to   p r o -  
v i d e   a  v a c u u m   pump  w h i c h   i s   p o r t a b l e   in  s t r u c t u r e   a n d  

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

c h a m b e r   w h i c h   a r e  e n c l o s e d  b y   an  e x p a n s i b l e   o b l o n g - l i k e  

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

w a t e r .  

S t i l l   a n o t h e r   o b j e c t   of   t he   i n v e n t i o n   i s   t o  

p r o v i d e   a  v a c u u m   pump  h a v i n g   c o m p l e t e l y   d e t a c h a b l e   a n d  

r e p a i r a b l e   p a r t s   w h i c h   c o u l d   be  made  of  l o c a l l y   a v a i l -  

a b l e   m a t e r i a l   and  c o u l d   be  e a s i l y   a s s e m b l e d   w i t h o u t   t h e  

a i d   of   a  t o o l   a s s e m b l y   u n i t   and   o p e r a t e d   a t   a  d e s i r e d  

s i t e .  

A  f u r t h e r   o b j e c t   of   t h e   i n v e n t i o n   i s   to   p r o v i d e  

a  v a c u u m   pump  w h i c h   i s   s i m p l e   in   s t r u c t u r e   and   e c o n o -  

m i c a l l y   m a n u f a c t u r e d .  



O t h e r   o b j e c t s   and   a d v a n t a g e s   o f   t h e   i n v e n t i o n  

w i l l   be  f u l l y   c o m p r e h e n d e d   u p o n   a  r e a d i n g   of   t h e   f o l l o w i n g  
d e t a i l e d   d e s c r i p t i o n   o f   t h i s   s p e c i f i c a t i o n   in   c o n j u n c t i o n  
w i t h   t h e   a c c o m p a n y i n g   d r a w i n g s   f o r m i n g   a  m a t e r i a l   p a r t   o f  
t h i s   d i s c l o s u r e .  

In  t h e   d r a w i n g s :  

F i g u r e   1  i s   a  p e r s p e c t i v e   v i e w   of   t h e   v a c u u m  

pump  e m b o d y i n g   t h e   i n v e n t i o n ;  

F i g u r e   2  i s   a  l o n g i t u d i n a l   c e n t r a l   c r o s s - s e c t i o n a l  

v i e w   t a k e n   a l o n g   l i n e   2 -2   of   F i g u r e   1,  a n d  

F i g u r e   3  i s   an  e x p l o d e d   v i e w   of   t h e   d e v i c e .  

R e f e r r i n g   now  i n   d e t a i l   to   t h e   d r a w i n g s ,   t h e r e  

i s   i l l u s t r a t e d   a  v a c u u m   pump  g e n e r a l l y   d e s i g n a t e d   as  1 0 .  

T h i s   v a c u u m   pump  10  e s s e n t i a l l y   c o m p r i s e s   an  e l o n g a t e d  

t u b u l a r   ma in   c a s i n g   11  of   c i r c u l a r   c o n f i g u r a t i o n   d e f i n i n g  

a  l o w e r   v a c u u m   c h a m b e r   12  and   an  u p p e r   s t o r a g e   c h a m b e r   1 3  

w h i c h   a r e   e n c l o s e d   by  an  o u t e r   e x p a n d a b l e   t u b e   or  c a s i n g  

14 .   D i s p o s e d   c o m m u n i c a b l y   w i t h i n   t h e   s t o r a g e   c h a m b e r   i s  

an  a p e r t u r e d   o u t f l o w   t u b e   or   u n i t   15  c a r r y i n g   on  i t s  

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

h a n d l e   and   d i s c h a r g e   p i p e   1 5 a .  

The  l o w e r   v a c u u m   c h a m b e r   12  h a s   a  p l u r a l i t y   o f  

u n i f o r m l y   s p a c e d   a p a r t   v e r t i c a l   r o w s   of   s l o t s   16  d i s p o s e d  

on  c i r c u m f e r e n t i a l   s u r f a c e   t h e r e o f .   S u i t a b l y   c o v e r i n g  

a n d / o r   s e a t i n g   on  e a c h   row  of   s l o t s   i s   an  e x p a n d a b l e   r u b b e r  

v a l v e   u n i t   17  d e f i n e d   by  a  c y l i n d r i c a l   r u b b e r   m a t e r i a l  

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

18  h a v i n g   an  o p p o s e d   end  c o n n e c t e d   in   an  u p p e r   and  l o w e r  

s u p p o r t i n g   or  s e c u r i n g   r i n g   m e m b e r s   19  and   20.  T h i s   s t r i p  

of   e x p a n d a b l e   m a t e r i a l   18  w h i c h   i s   a s s o c i a t e d   w i t h   s a i d  

row  of   s l o t s   16  i s   a d a p t e d   to  e x p a n d   s l i g h t l y   away  f r o m  

s a i d   s l o t s   16  and  t h e r e b y   a l l o w   w a t e r   to   f l o w   ou t   and  b e  

c o n v e y e d   to   t h e   s t o r a g e   c h a m b e r   1 3 .  

The  s t o r a g e   c h a m b e r   13  i s   a l s o   p r o v i d e d   w i t h   a  

p l u r a l i t y   of   c i r c u l a r l y   s p a c e d   s l o t s   21.  W a t e r   e m a n a t i n g  

f r o m   t h e   s l o t s   16  o f   t h e   v a c u u m   c h a m b e r   12  i s   c o n v e y e d  

w i t h i n   t h e   o u t e r   e x p a n d a b l e   c a s i n g   14  and   i n t o   s a i d   s l o t s  

21  o f   t h e   s a i d   u p p e r   s t o r a g e   1 3 .  



The  u p p e r   and  l o w e r   c h a m b e r   13  and  12  i s  

s u b s t a n t i a l l y   d i v i d e d   by  t h e   o u t f l o w   t u b e   15  d i s p o s e d  

w i t h i n   s a i d   u p p e r   s t o r a g e   c h a m b e r   13.   T h i s   o u t f l o w   t u b e  

15  h a s   an  e l o n g a t e d   ma in   b o d y   22  of   s u b s t a n t i a l l y   l e s s e r  

d i a m e t e r   w i t h   t h a t   of  t he   m a i n   c a s i n g   1.1  h a v i n g   a  

p l u r a l i t y   o p e n i n g   23  in  c o m m u n i c a t i o n   w i t h   s a i d   s t o r a g e  

c h a m b e r   13 ,   o p p o s e d l y   e x t e n d i n g   in   t h i s   ma in   b o d y   2 2  

i s   an  e x t e r n a l l y   t h r e a d e d   u p p e r   and   l o w e r   p o r t i o n - 2 4   a n d  

25.  S p a c e d l y   d i s p o s e d   and  t r a n s v e r s e l y   e x t e n d i n g   t h e   m a i n  

b o d y   i s   a  p a i r   of   c i r c u l a r   p l a t e   or   d i s c   m e m b e r s   26  a n d  

27,  e a c h   c a r r y i n g   a  r u b b e r   s e a l   or   w a s h e r   28  a d a p t e d   t o  

s n u g l y   e n g a g e   w i t h i n   t h e   w a l l   o f   t h e   s t o r a g e   c h a m b e r   1 3 .  

S a i d   d i s c   member   26  has   an  u p p e r   w a s h e r   26 '   w e l d e d   to   t h e  

b o t t o m   f l a n g e   of   t h e   T - f i t t i n g   30  and  a  l o w e r   w a s h e r   2 6 "  

w e l d e d   to   t h e   u p p e r   s e c t i o n   o f   t h e   ma in   b o d y   22.  S a i d  

d i s c   member   27  w h i c h   i s   i d e n t i c a l   w i t h   s a i d   d i s c   member   26  

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

w e l d e d   p r o x i m a   to   t h e   l o w e r   s e c t i o n   of   t h e   ma in   b o d y   2 2  

and  a  l o w e r   w a s h e r   27"  w e l d e d   to   t h e   f l a n g e   of   t h e  

c l o s u r e   cap  29.  D e t a c h a b l y   s e c u r e d   on  t h e   l o w e r   e x t e r n a l l y  

l o w e r   end   25  i s   a  c l o s u r e   cap  29  w h i l e   on  t h e   u p p e r  

e x t e r n a l l y   t h r e a d e d   member  24  i s   d e t a c h a b l e   c a r r i e d   t h e  

c o m b i n e d   h a n d l e   a n d  d i s c h a r g e   p i p e   1 5 a .  

R u b b e r   b e i n g   s n a g   f i t   on  i n n e r   w a l l   of  p i p e   w i l l  

n o t   s l i p ,   much  more   so  when  p r e s s u r e   i s   a p p l i e d   a g a i n s t  

i t   by  b o t h   w a s h e r s   26"  and  27"  on  t h e   o p p o s i t e   s i d e s   o f  

t h e   r u b b e r   r i n g .   The  w e l d e d   w a s h e r   27"  to   t h e   cup  f i t t i n g  

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

n o t   a l s o   s l i p .   L u b r i c a n t   i s   a p p l i e d   on  b o t h   u p p e r   a n d  

l o w e r   s t o p p e r s   to   i n s u r e   s l i p p a g e   in   b o t h .   To  a s s e m b l e ,  

t h e r e f o r e ,   c o n n e c t   l o o s e l y   a l l   t h e   p a r t s   as  d r a w n ,   p r e s s  

down  to  t h e   d e s i r e d   d e p t h   and   t u r n   t h e   h a n d l e   c l o c k w i s e  

u n t i l   t i g h t .   The  o p e r a t i o n   c o m p l e t e s   t he   h a n d l e   a s s e m b l y .  

To  d i s a s s e m b l e   t u r n   t h e   h a n d l e   c o u n t e r c l o c k w i s e  

and  p u l l  o u t   of  t he   p i p e .  

The  v a l v e   a s s e m b l y   i s   l i k e w i s e   s i m p l e   and  e a s y .  

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

r u b b e r   b a n d s   a r o u n d   them  a t   b o t h   v a l v e   e n d s .   The  v a l v e  



a s s e m b l y   i s   c o m p l e t e d .  

The  h o u s i n g   w i l l   h a v e   to   be  a s s e m b l e d   w i t h   a  

s c r e w   d r i v e r   to   t i g h t e n   t h e   c l a m p s   on  b o t h   e n d s .  

The  p i p e   c o n n e c t i o n   w i l l   h a v e   to   be  s l i p p e d  

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

a  r u b b e r  t u b e   h a s   to   be  p l a c e d   as  a  c o n n e c t o r   o v e r   t h e  

j o i n t   p o r t i o n   and  t i e d   on  b o t h   e n d s .  

To  b r i n g   w a t e r   a b o v e   t h e   o u t l e t   h e a d   a  h o s e  

h a s   t o   be  f i t t e d   o v e r   t h e   h a n d l e   s n a g l y   or  t i e   i t   w i t h  

r u b b e r   b a n d   i f   i t   i s   l o o s e .   You  may  b r i n g  w a t e r   3  m  h i g h e r .  

T h i s   c o m b i n e d   h a n d l e   and   d i s c h a r g e   p i p e   15a  i s  

d e f i n e d   by  a  T - f i t t i n g   30  h a v i n g   on  i t s   u p p e r   h o r i z o n t a l  

p o r t i o n   o p p o s e d l y   d i s p o s e d   o u t l e t   p i p e s   31  and   3 2 .  

On  t h e   l o w e r   p a r t   of   t h e   m a i n   c a s i n g   11,  s u i t -  

a b l e   t u b u l a r   p i p i n g   P  c o u l d   t e l e s c o p i c a l l y   e x t e n d e d l y  

s e c u r e d .  

In  o p e r a t i o n ,   t h e   l o w e r   p o r t i o n   o f   t h e   e x t e n d e d  

p i p e   P  i s   i m m e r s e d   in   w a t e r .   By  s i m p l y   m o v i n g   t h e   pump  1 0  

up  and   down  in   j o g g i n g   r h y t h m ,   v a c u u m   i s   c r e a t e d   in   t h e  

v a c u u m   c h a m b e r   12  and   w a t e r   g r a d u a l l y   r i s e s   and  f o r c i b l y  

f l o w s   o u t   f r o m   s l o t s   16  o f   s a i d   c h a m b e r   w h e r e i n   t h e  

r u b b e r   v a l v e   18  i s   s l i g h t l y   d i s p l a c e d   and  i s   c o n v e y e d  

w i t h i n   t h e   o u t e r   e x p a n d a b l e   t u b e   1 4 .  D u e   to   t h e   c o m -  

p r e s s i v e   e f f e c t   o f   t h e   e x p a n d a b l e   t u b e   14,   w a t e r   i s   f o r c e d  

i n t o   t h e   s t o r a g e   c h a m b e r   13  w h e r e   i t   e v e n t u a l l y   f l o w s  

i n t o   t h e   o u t f l o w   t u b e   15  and  i n t o   t h e   d i s c h a r g e   p i p e   1 5 a .  



1.  A  v a c u u m   p u m p  h a v i n g   an  e l o n g a t e d   t u b u l a r  

m a i n   c a s i n g   (11)   d e f i n i n g   an  a p e r t u r e d   l o w e r   v a c u u m  

c h a m b e r   (12 )   a s s o c i a t e d   w i t h   e x p a n d a b l e   v a l v e   s t r i p   ( 1 8 )  

and  an  u p p e r   a p e r t u r e d   s t o r a g e   c h a m b e r   ( 1 3 ) ,   s a i d   u p p e r  
and  l o w e r   c h a m b e r s   b e i n g   e n c l o s e d   by  an  e x p a n d a b l e   o u t e r  

c a s i n g   ( 1 4 ) ,   an  o u t f l o w   u n i t   (15)   c o m m u n i c a b l y   d i s p o s e d  

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

an  a p e r t u r e d   e l o n g a t e d   ma in   s p a c e d l y   d i s p o s e d   c e n t r a l l y  
of  s a i d   c h a m b e r   h a v i n g   an  e x t e r n a l l y   t h r e a d e d   u p p e r   a n d  

l o w e r   e n d s   (24 ,   25)  and  a  p a i r   of  s p a c e d l y   d i s p o s e d  

t r a n s v e r s e   c i r c u l a r   d i s c s ( 2 6 ,   27)  e a c h   c a r r y i n g   a  r u b b e r  

s e a l   ( 28 )   a d a p t e d   to   be  e n g a g e d   w i t h i n   t h e   w a l l   of  s a i d  

c h a m b e r ,   a  c l o s u r e   cap  (29)   r e m o v a b l y   s e c u r e d   on  t h e  

l o w e r   end   of   s a i d   u n i t ,   and  a  c o m b i n e d   h a n d l e   and   d i s -  

c h a r g e   p i p e   ( 1 5 a )   d e f i n i n g   a  T - f i t t i n g   d e t a c h a b l y   c a r r i e d  

on  t h e   u p p e r   p o r t i o n   of   s a i d   o u t f l o w   u n i t   h a v i n g   o p p o s e d l y  

d i s p o s e d   h o r i z o n t a l   o u t l e t   p i p e s   (31 ,   3 2 ) .  

2.  A  v a c u u m   pump  as  in   c l a i m   1  w h e r e i n   a l l   t h e  

p a r t s   can   be  m a n u a l l y   a s s e m b l e d   w i t h o u t   t h e   a i d   o f   a n y  
t o o l   a s s e m b l y   u n i t .  

3.  A  v a c u u m   pump  as  in   c l a i m   1  w h e r e i n   s a i d  

t u b u l a r   m a i n   c a s i n g   has   a  t e l e s c o p i c a l l y   e x t e n d e d   p i p i n g .  
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