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©  Improvements  in  or  relating  to  rods. 
©  Sucker  rods  for  the  pulsation-dampened  pumping  of  oil 
provided  with  hollow  connecting  means  (11)  such  that  the 
interiors  of  the  sucker  rods  (10)  are  in  continuous  communi- 
cation.  The  connections  are  provided  with  sealing  means 
(16),  whereby  the  interiors  of  the  sucker  rods  (10)  may  be  at  a 
pressure  different  to  that  of  the  exterior. 

A  method  of  making  a  coupling  ended  hollow  tube  (10) 
comprising  the  steps  of  forming  two  coupling  units  (25)  and 
welding  each  to  a  respective  end  of  tube  (10)  characterised  in 
that  the  coupling  units  (25)  are  formed  by  forging,  in  that 
they  are  friction-welded  to  the  respective  ends  of  the  tube 
(10)  and  in  that  prior  to  welding  an  axial  bore  (17)  is 
introduced  along  the  length  of  each  of  the  coupling  units 
(25). 

An  apparatus  for  use  in  the  pumping  of  oil  characterised 
by  a  downhole  enclosed  reservoir  of  gas  pressurised  to  a 
pressure  at  least  equal  to  that  at  the  downhole  interface  prior 
to  insertion  of  the  reservoir  downhole,  the  reservoir  accept- 
ing  an  intake  of  oil  during  an  upstroke  of  the  pumping, 
thereby  compressing  the  gas  within  the  reservoir  and 
effecting  pulsation  dampening. 
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The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  number   o f  

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

use   of  r o d s .   One  a p p l i c a t i o n   f o r   w h i c h   a l l   of  t h e  

i m p r o v e m e n t s   a r e   s u i t a b l e ,   a l t h o u g h   no t   l i m i t e d   t o ,   i s  

. t h a t   of  s u c k e r   r ods   as  u s e d   in  t he   o i l   i n d u s t r y   and  i n  

p a r t i c u l a r   the   p u l s a t i o n   d a m p e n e d   pumping   of  o i l .  

I t   is  w e l l   known  t h a t   an  o v e r w h e l m i n g   m a j o r i t y   o f  

p r o d u c i n g   o i l   w e l l s   a re   o p e r a t e d   by  some  form  o f  

a r t i f i c i a l   l i f t .   Of  t h e s e ,   a p p r o x i m a t e l y   n i n e t y   p e r  

c e n t   use   a  s u c k e r   rod  pump.  I t   is  an  e x t r e m e l y   s i m p l e  

s y s t e m   and  r e l a t i v e l y   t r o u b l e   f r e e .   The  s y s t e m  

c o m p r i s e s   a  s t a n d i n g   v a l v e   n e a r   the   b o t t o m   of  t he   b o r e  

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

s t r i n g   of  s u c k e r   r o d s .   A  w a l k i n g   beam  or  o t h e r   s u r f a c e  

pumping   u n i t   c o n n e c t e d   to  t h e   top   of  the   s u c k e r   r o d  

s t r i n g   c a u s e s   the   t r a v e l l i n g   v a l v e   to  r e c i p r o c a t e  

t o w a r d s   and  away  f rom  the   s t a n d i n g   v a l v e .   H o w e v e r ,   t h e  

p u l s a t i n g   n a t u r e   of  the   o p e r a t i o n   i n t r o d u c e s   c y c l i c  

s t r e s s e s   in  t he   s u c k e r   r o d s   and  in  t i m e   f a t i g u e   f a i l u r e  

s e t s   in .   S i n c e   the   s u c k e r   rod  s t r i n g   may  be  m a n y  

t h o u s a n i s   of  f e e t   l o n g ,   t he   f o r c e s   to  w h i c h   i t   i s  

s u b m i t t e d   a r e   m a g n i f i e d   and  the   p u l s a t i n g   movemen t   g i v e s  



r i s e   to  c o n s i d e r a b l e   f o r c e s   as  a  r e s u l t   of  a  d i f f e r i n g  

e l a s t i c   d e f o r m a t i o n  o f   t he   p i p e   and  t he   f l u i d .   A l s o ,  

any  c h a n g e   in  v e l o c i t y   of  t he   c r u d e   o i l   g i v e s   r i s e   to  a  

c h a n g e   in  p r e s s u r e   and  as  t he   o i l   is  moved  a  p r e s s u r e  

wave  is  s e t   up  w h i c h   is  r e f l e c t e d   a t   t h e   ends   of  t h e  

p i p e   u n t i l   c o m p l e t e l y   d e g r a d e d   by  f r i c t i o n   a n d  

a b s o r b t i o n .  

Al l   the   a b o v e   a r e   l i k e l y   to  c a u s e   f a i l u r e   of  one  or  m o r e  

of  the   s u c k e r   r o d s ,   and  r e t r i e v a l   of  t h e   s i t u a t i o n   is  a n  

e x p e n s i v e   p r o b l e m .   Even  s e r v i c i n g   of  s u c k e r   r o d s  

r e q u i r e s   t h a t   t he   o i l   w e l l   be  s h u t   down  w i t h   a  

c o n s e q u e n t   l o s s   of  p r o d u c t i o n .  

In  o r d e r   to  o v e r c o m e   the   a b o v e   d i f f i c u l t i e s   and  p r o l o n g  

the   l i f e   of  s u c k e r   r o d s ,   i t   has  been   p r o p o s e d   to  u s e  

h o l l o w   s u c k e r   r o d s   f i l l e d   w i t h   c o m p r e s e d   i n e r t   gas  o r  

a i r .   The  g a s / f l u i d   i n t e r f a c e   is  c l o s e   to  t he   s u c k e r   r o d  

t r a v e l l i n g   v a l v e   and  p r e s s u r e   can  be  d i s s i p a t e d   by  o i l  

moving   up  i n s i d e   t he   h o l l o w   s u c k e r   r o d .   By  r e d u c i n g  

s t r e s s e s   on  t h e   s u c k e r   r o d ,   t h e r e   is  l e s s   e l a s t i c  

d e f o r m a t i o n   of  t he   rods   and  the   t r a v e l l i n g   v a l v e   moves  a 

d i s t a n c e   more  in  a c c o r d a n c e   w i t h  t h e   s t r o k e   of  t he   w e l l  

head  pump  and  t he   r a t e   of  o i l   f l o w   i n c r e a s e s  

d r a m a t i c a l l y .   A l s o ,   of  c o u r s e ,   t he   l i f e   of  t he   s u c k e r  

rods   is  e x t e n d e d .  



A p a r t   f rom  t h e i r   use   in  t he   a b o v e - d e s c r i b e d   p u l s a t i o n  

d a m p e n e d   p u m p i n g   p r o c e s s ,   h o l l o w   s u c k e r   r o d s   have   b e e n  

known  and  u s e d   f o r   i n j e c t i n g   d i l u t a n t   fo r   h e a v y   o i l   a n d  

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

o i l s .   In  t h e s e   two  known  c a s e s ,   t he   a d d i t i v e   i s  

p r e s s u r i s e d   o n l y   to  t he   e x t e n t   t h a t   i t   p r e v e n t s   t h e  

r i s i n g   o i l   f r om  f o r c i n g   i t s   way  up  t he   i n t e r i o r   of  t h e  

s u c k e r   r o d .   In  t h e s e   c i r c u m s t a n c e s   l e a k s   f rom  t h e  

h o l l o w   s u c k e r   rod  have   been   r e l a t i v e l y   u n i m p o r t a n t   a n d ,  

at  t he   p r e s s u r e s   i n v o l v e d ,   u n l i k e l y   to  o c c u r .   H o w e v e r ,  

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

h i g h e r   p r e s s u r e   w i t h i n   t he   h o l l o w   s u c k e r   rod  and  t h e  

p r o c e s s   has  s u f f e r e d   f rom  poor   c o n n e c t i o n s   b e t w e e n  

s u c k e r   r o d s   and  r e s u l t a n t   l e a k a g e   w h i c h   is  p r o b l e m a t i c a l .  

I t   is  an  o b j e c t   of  one  a s p e c t   of  t he   p r e s e n t   i n v e n t i o n  

to  o v e r c o m e   the   a b o v e   d i s a d v a n t a g e s   and  to  p r o v i d e  

s u c k e r   r o d s   and  c o n n e c t o r s   to  form  a  s u c k e r   rod  s t r i n g  

u s e f u l   in  p u l s a t i o n   d a m p e n e d   p u m p i n g .  

A c c o r d i n g   to  a  f i r s t   a s p e c t   of  t he   p r e s e n t   i n v e n t i o n ,  

t h e r e   is  p r o v i d e d   a  s u c k e r   rod  s t r i n g   fo r   d a m p e n e d  

pumping   of  f l u i d   c o m p r i s i n g   a  p l u r a l i t y   of  h o l l o w   s u c k e r  

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

two  a d j a c e n t   s u c k e r   r o d s ,   s a i d   c o n n e c t i n g   means   b e i n g  

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

c o n t i n u o u s   c o m m u n i c a t i o n   c h a r a c t e r i s e d   in  t h a t   t h e  

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

the   i n t e r i o r s   of  t he   s u c k e r   r o d s   may  be  at   a  p r e s s u r e  

d i f f e r e n t   to  t h a t   of  t he   e x t e r i o r   of  the   s u c k e r   r o d s  .  



In  one  e m b o d i m e n t   of  t h i s   a s p e c t   of  t he   i n v e n t i o n ,   e a c h  

c o n n e c t i n g   means  is  i n t e g r a l   w i t h   a  r e s p e c t i v e   one  o f  

the   s u c k e r   r o d s   such   t h a t   e a c h   s u c k e r   rod   has  a 

c o n n e c t i n g   means  at   one  end  and  means   to  e n g a g e   s a i d  

c o n n e c t i n g   means  at   t he   o t h e r .  

A l t e r n a t i v e l y ,   e ach   c o n n e c t i n g   means   c o m p r i s e s   a  h o u s i n g  

i n t o   w h i c h   may  be  e n g a g e d   an  end  of  e a c h   of  two  a d j a c e n t  

s u c k e r   r o d s .  

In  a n o t h e r   a l t e r n a t i v e   e m b o d i m e n t ,   t h e   c o n n e c t i n g   m e a n s  

may  be  a  " p i n - p i n "   c o n n e c t o r   of  a  t y p e   w h i c h   f o r m s  

a n o t h e r   a s p e c t   of  t he   p r e s e n t   i n v e n t i o n   in   w h i c h   c a s e  

t he   ends   of  t he   s u c k e r   r o d s   a r e   f o r m e d   as  c o r r e s p o n d i n g  

" b o x e s " .  

P r e f e r a b l y   each   s u c k e r   rod  e n g a g e s   i t s   c o r r e s p o n d i n g  

=  c o n n e c t i n g   means  by  means   of  c o - o p e r a t i n g   s c r e w   t h r e a d s .  

The  s e a l i n g   means  is  p r e f e r a b l y   a  s e a l   c o m p r i s i n g   g l a s s  

r e i n f o r c e d   PTFE  ( p o l y t e t r a f l u o r o e t h y l e n e ) .  

In  a  p r e f e r r e d   e m b o d i m e n t   of  t h i s   a s p e c t   of  t h e  

i n v e n t i o n   the   c o n n e c t i n g   means  is   a  h o u s i n g   w h i c h   i s  



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

a d a p t e d   to  be  e n g a g e d   t h e r e i n   and  t h e   s e a l i n g   m e a n s  

o c c u p i e s   t he   s p a c e   b e t w e e n   t he   ends   of  t he   two  a d j a c e n t  

s u c k e r   r o d s .   I 

A  m e t a l   c a s i n g   may  be  p r o v i d e d   to  h o l d   t he   s e a l i n g   m e a n s  

r i g i d .   A l t e r n a t i v e l y ,   a  s h o u l d e r   may  be  p r o v i d e d   at   a 

m e d i a n   i n t e r n a l   p o i n t   of  t he   c o n n e c t i n g   means   and  t h e  

s e a l s   may  a b u t   the   s h o u l d e r .  

S e a l s   may  be  p r o v i d e d   to  e n g a g e   w i t h i n   t he   s c r e w   t h r e a d s  

c o n n e c t i n g   t he   c o n n e c t i n g   means  to  e a c h   of  t he   t w o  

s u c k e r   rods   e n g a g e d   t h e r e i n .   A l t e r n a t i v e l y   t he   s e a l s  

may  be  h e l d   by  a  s h o u l d e r   of  e a c h   of  t he   s u c k e r   r o d s   a n d  

may  c o - o p e r a t e   w i t h   an  end  f a c e   of  t he   c o n n e c t i n g   m e a n s .  

A c c o r d i n g   to  a  s e c o n d   a s p e c t   of  t he   p r e s e n t   i n v e n t i o n ,  

t h e r e   is  p r o v i d e d   a  c o n n e c t o r   f o r   a  s u c k e r   r o d ,   t h e  

c o n n e c t o r   b e i n g   g e n e r a l l y   h o l l o w   and  c y l i n d r i c a l ,   h a v i n g  

means  to  e n g a g e   a  s u c k e r   rod  a t   a t   l e a s t   one  e n d  

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

b e t w e e n   the   i n t e r i o r   of  a  s u c k e r   rod  c o n n e c t e d   to  s a i d  

c o n n e c t i n g   means  and  the   e x t e r i o r   of  t h a t   s u c k e r   r o d .  

P r e f e r a b l y   the   s e a l i n g   means  is  an  a n n u l u s   of  g l a s s  

f i l l e d   P T F E .  



The  fo rm  and  i n t e n d e d   l o c a t i o n   of  t h e   s e a l i n g   means   a r e  

v a r i a b l e .  

As  d e s c r i b e d ,   t h e   p r o c e s s   of  p u m p i n g   o i l   f rom  w e l l s  

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

w e l l   head   p u m p i n g   m e c h a n i s m .   Such  c o n n e c t i o n   i s  

a c h i e v e d   by  a  s t r i n g   of  s u c k e r   r o d s   c o n n e c t e d   t o g e t h e r  

to  a c h i e v e   t h e   d e s i r e d   l e n g t h .   S i n c e   t he   s t r i n g   may  b e  

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

c o n n e c t i o n s   a r e   s t r o n g   e n o u g h   to  t a k e   t he   w e i g h t   of  t h e  

s t r i n g ,   t he   w e i g h t   of  o i l   b e i n g   pumped ,   and  the   c y c l i c  

s t r e s s e s   to  w h i c h   s u c k e r   r o d s   a r e   pu t   by  the   n a t u r e   o f  

the   p u m p i n g   o p e r a t i o n .  

The  c o n n e c t i o n   b e t w e e n   s u c k e r   r o d s   is   u s u a l l y   b y  

c o - o p e r a t i n g   s c r e w   t h r e a d s ,   one  on  the   e x t e r i o r   of  a 

male  member  knwon  g e n e r a l l y   as  a  p i n ,   and  the   o t h e r   o n  

the   i n t e r i o r   of  a  f e m a l e   member  known  g e n e r a l l y   as  a  b o x .  

I t   is  c o n v e n t i o n a l   t h a t   s u c k e r   r o d s   a r e   p r o v i d e d   w i t h   a 

p in   c o n n e c t i o n   a t   e a c h   end  and  t h a t   t h e y   a re   c o n n e c t e d  

by  u s u a l l y   c y l i n d r i c a l   h o l l o w   c o n n e c t o r s   wh ich   f o r m ,   i n  

e f f e c t ,   a  d o u b l e   box.   T h e s e   s u f f e r   f rom  c e r t a i n  

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

a r e   h o l l o w   f o r   u se   in  a  p u l s a t i o n   d a m p e n e d   p u m p i n g  

p r o c e s s .  



A  f i r s t   d i s a d v a n t a g e   is  t h a t   t he   c o m p a r a t i v e l y   l o n g  

t u b e s   a r e   u n d e r   g r e a t e r   t e n s i o n   s t r e s s e s   t h a n   t h e  

c o m p a r a t i v e l y   s h o r t   c o n n e c t o r s .   The  e f f e c t   of  t h i s   i s  

to  l o o s e n   any  s c r e w   t h r e a d   w h i c h   is  e x t e r n a l   of  the   t u b e  

and  i n t e r n a l   of  the   c o n n e c t o r .   A  s e c o n d   d i s a d v a n t a g e  

is  t h a t   the   e x t e r n a l   d i a m e t e r   of  t he   s u c k e r   r o d s   i s  

l i m i t e d   and  u n d e r   c e r t a i n   p r o p o s a l s   i t   is  d e s i r e d   t o  

make  the   i n t e r n a l   d i a m e t e r   of  a  t u b e   as  l a r g e   a s  

p o s s i b l e ,   as  d e s c r i b e d   w i t h   r e s p e c t   to  a  f u r t h e r   a s p e c t  

of  t he   p r e s e n t   i n v e n t i o n .   T h i s ,   of  c o u r s e ,   b r i n g s   w i t h  

i t   a  c o m m i t a n t   i n c r e a s e   in  t he   e x t e r n a l   d i a m e t e r   and  i f  

t h i s   were   t h r e a d e d   f o r   c o n n e c t i o n   to  a  box  c o n n e c t o r ,  

t he   d i a m e t e r   of  the   box  wou ld   be  too  g r e a t .  

I t   is   an  o b j e c t   of  one  a s p e c t   of  t he   p r e s e n t   i n v e n t i o n  

to  m i t i g a t e   the   above   d i s a d v a n t a g e s   and  to  p r o v i d e   a n  

a l t e r n a t i v e   c o n n e c t o r   fo r   r o d s ,   e s p e c i a l l y   s u c k e r   r o d s .  

A c c o r d i n g   to  one  a s p e c t   of  t he   p r e s e n t   i n v e n t i o n ,   t h e r e  

is   p r o v i d e d   a  c o n n e c t o r   f o r   r o d s ,   the   c o n n e c t o r   h a v i n g  

two  s u b s t a n t i a l l y   i d e n t i c a l   o p p o s i t e   end  p o r t i o n s  

c h a r a c t e r i s e d   in  t h a t   e ach   end  p o r t i o n   is  p r o v i d e d   w i t h  

an  e x t e r n a l   c o u p l i n g   means  a d a p t e d   to  c o - o p e r a t e   w i t h   a n  

i n t e r n a l   c o u p l i n g   means  of  t he   r ods   c o n n e c t e d   by  t h e  

c o n n e c t o r .  

The  a r r a n g e m e n t   is  a d v a n t a g e o u s   b e c a u s e   the   l o n g   t u b e  

has  an  i n t e r n a l   t h r e a d   to  c o - o p e r a t e   w i t h   an  e x t e r n a l  

t h r e a d   of  the   s h o r t   c o n n e c t o r ,   t h e r e f o r e   the   t e n s i o n  

s t r e s s e s   t end   to  t i g h t e n   the   t h r e a d .  



The  a r r a n g e m e n t   is  a l s o   a d v a n t a g e o u s   b e c a u s e   i t   e n a b l e s  

t h e   e n l a r g e d   i n t e r n a l   d i a m e t e r   t u b e   end  to  c o n s t i t u t e  

t h e   box  c o n n e c t o r .  

E a c h   of  t he   c o u p l i n g   means   is  p r e f e r a b l y   a  s c r e w   t h r e a d .  

P r e f e r a b l y   the   c o n n e c t o r   has  an  a x i a l   b o r e   e x t e n d i n g  

f r o m   one  of  t he   ends   to  t he   o t h e r .  

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

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

e l e v a t o r   s h o u l d e r .  

S e a l i n g   means  may  be  p r o v i d e d   a d a p t e d   to  c o - o p e r a t e  

b e t w e e n   e a c h   end  p o r t i o n   of  t he   c o n n e c t o r   and  a  

r e s p e c t i v e   end  p o r t i o n   of  t he   rod  c o n n e c t e d   t h e r e t o .  

Such   s e a l i n g   means  fo rm  p a r t   of  a  f u r t h e r   a s p e c t   of  t h e  

p r e s e n t   i n v e n t i o n .  

The  d e s c r i b e d   h o l l o w   r o d s   a r e   p a r t i c u l a r l y ,   bu t   n o t  

e x c l u s i v e l y   a d a p t e d   f o r   use   as  s u c k e r   r o d s   f o r   p u l s a t i o n  

d a m p e n e d   p u m p i n g   of  o i l   f rom  an  o i l   p r o d u c t i o n   w e l l .  

I t   is   known  to  f o r g e ,   p r e f e r a b l y   d rop   f o r g e ,   s o l i d   b a r  

s t o c k   i n t o   c o u p l i n g s   f o r   use   w i t h   s u c k e r   r o d s .   I n  



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

s c r e w   t h r e a d s ,   one  on  a  male   member  known  as  a  p i n  

member  and  t h e   o t h e r   in  a  f e m a l e   member  known  as  a  b o x .  

I t   is  known  f rom  the   UK  p a t e n t   a p p l i c a t i o n   n u m b e r  

8 1 2 5 7 6 0   to  f r i c t i o n   weld   s o l i d   rod  ends   to  s o l i d   b a r s   t o  

fo rm  s u c k e r   r o d s .  

I t   is   a l s o   known  to  fo rm  c o u p l i n g   ends   by  m a c h i n i n g   b a r  

s t o c k   and  i n d u c t i o n   w e l d i n g   them  to  t he   r o d s .   H o w e v e r  

the   m a c h i n i n g   p r o c e s s   is  w a s t e f u l   and  c o m p l e x   e s p e c i a l l y  

w h e r e   f l a t s   have   to  be  m i l l e d .   The  r e s u l t i n g   c o u p l i n g  

i s ,   in  any  e v e n t ,   no t   so  s t r o n g   or  r o b u s t   as  a  f o r g e d  

c o u p l i n g .  

I t   is  an  o b j e c t   of  one  a s p e c t   t he   p r e s e n t   i n v e n t i o n   t o  

p r o v i d e   a  m e t h o d   of  m a k i n g   a  c o u p l i n g   ended   h o l l o w   r o d  

w h i c h   m i t i g a t e s   t h e s e   d i s a d v a n t a g e s .  

A c c o r d i n g   to  one  a s p e c t   of  t h e   p r e s e n t   i n v e n t i o n ,   t h e r e  

is  p r o v i d e d   a  me thod   of  m a k i n g   a  c o u p l i n g   ended   h o l l o w  

t u b e   c o m p r i s i n g   the   s t e p s   of  f o r m i n g   two  c o u p l i n g   u n i t s  

and  w e l d i n g   e a c h   to  a  r e s p e c t i v e   end  of  t u b e  

c h a r a c t e r i s e d   in  t h a t   t he   c o u p l i n g   u n i t s   a re   f o r m e d   b y  

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

to  t h e   r e s p e c t i v e   ends   o f   t he   t u b e   and  in  t h a t   p r i o r   t o  

w e l d i n g   an  a x i a l   bo re   is  i n t r o d u c e d   a l o n g   the   l e n g t h   o f  

e a c h   of  t h e   c o u p l i n g   u n i t s .  



T h e r e   may  be  p e r f o r m e d   an  a d d i t i o n a l   s t e p   of  r e m o v i n g  

f l a s h   f rom  the   we ld   a f t e r   t he   f r i c t i o n   w e l d i n g   s t e p .  

B o t h   or  e i t h e r   of  i n t e r n a l   and  e x t e r n a l   f l a s h   may  b e  

r e m o v e d .  

T h e r e   may  be  a n o t h e r   a d d i t i o n a l   s t e p   of  u p s e t   f o r g i n g  

t he   ends   of  the   t u b e   b e f o r e   t he   f r i c t i o n   w e l d i n g   s t e p .  

A l t e r n a t i v e l y ,   t he   s t e p   of  f r i c t i o n   w e l d i n g   may  i t s e l f  

p r o d u c e   any  n e c e s s a r y   u p s e t   in  t he   ends   of  t he   t u b e .  

The  c o u p l i n g   u n i t s   may  be  p r o v i d e d   w i t h   r e s p e c t i v e   s c r e w  

t h r e a d s ,   t h e   s t e p   of  c u t t i n g   w h i c h   may  be  p e r f o r m e d   a t  

any  c o n v e n i e n t   s t a g e   of  t he   p r o c e s s ,   p r e f e r a b l y   as  t h e  

l a s t   s t e p .  

As  p r e v i o u s l y   d e s c r i b e d ,   t he   p r o b l e m   w i t h   s u c k e r   r o d  

p u m p i n g   is   t h a t   t he   m o v e m e n t   of  the   o i l   s e t s   up  a 

p r e s s u r e   c h a n g e   c a u s i n g   s t r e s s   :n  t he   s u c k e r   r o d .   T h e  

s u c k e r   rod  u n d e r g o e s   c y c l i c   movement   and  t h e   c y c l i c  

s t r e s s e s   b u i l t   up  t h e r e b y   e v e n : u a l l y   c a u s e   f a t i g u e  

f a i l u r e .   The  i n c r e a s e   in  p r e s s u r e   c a u s e d   by  the   o i l  

movemen t   r e s u l t s   in  an  i n c r e a s e d   p r e s s u r e   a p p l i e d   to  t h e  

g a s / o i l   i n t e r f a c e   of  9 , 0 0 0   1bs ,  sq   f t   f o r   e a c h   one  f t / s e c  

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

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



s t r i n g   w i t h   c o m p r e s s e d   i n e r t   gas  or  a i r .   The  t u b e   i s  

open   a d j a c e n t   t he   p l u n g e r ,   i e .   c l o s e   to  t he   g a s / o i l  

i n t e r f a c e .   The  i n c r e a s e d   p r e s s u r e   is  d i s s i p a t e d   by  t h e  

o i l   in  t he   r e g i o n   f l o w i n g   up  the   h o l l o w   s u c k e r   rod  i n  

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

d u r i n g   a  p e r i o d   of  r e d u c e d   or  n o r m a l   p r e s s u r e . T h e  

i n c r e a s e d   p r e s s u r e   is  t r a n s f o r m e d   i n t o   a  head   of  o i l   i n  

t h e   s u c k e r   rod  the   h e i g h t   of  w h i c h   is  p r o p o r t i o n a l   t o  

t he   p r e s s u r e   d i f f e r e n c e .   In  c e r t a i n   c a s e ,   i t   wou ld   b e  

d e s i r a b l e   to  r e d u c e   t h i s   head   of  o i l .  

I t   is  an  o b j e c t   of  one  a s p e c t   of  t he   p r e s e n t   i n v e n t i o n  

to  p r o v i d e d   means  w h e r e b y   t he   head  of  o i l   can  be  r e d u c e d .  

A c c o r d i n g   to  one  a s p e c t   of  t he   p r e s e n t   i n v e n t i o n   t h e r e  

is  p r o v i d e d   a  s u c k e r   rod  s t r i n g   c h a r a c t e r i s e d   by  h a v i n g  

at   l e a s t   in  i t s   l ower   p o r t i o n   a  p l u r a l i t y   of  s u c k e r   r o d s  

e a c h   w i t h   an  i n t e r n a l   b o r e   of  d i a m e t e r   g r e a t e r   t h a n   t h e  

d i a m e t e r   of  the   i n t e r n a l   b o r e   of  the   c o n n e c t i o n s   b e t w e e n  

any  two  of  s a i d   p l u r a l i t y   of  s u c k e r   r o d s .  

P r e f e r a b l y   the   c o n n e c t i o n s   have   an  o r t h o d o x   d i a m e t e r  

b o r e   and  the   rods   e a c h   have   a  bo re   of  d i a m e t e r   a t   l e a s t  

t w i c e   as  g r e a t .  

The  c o n n e c t o r   may  be  of  a  p i n - p i n   t y p e ,   as  f o r m s   a 

f u r t h e r   a s p e c t   of  t he   p r e s e n t   i n v e n t i o n .   Such  a  p i n - p i n  



t y p e   c o n n e c t o r   may  c o - o p e r a t e   w i t h   t h e  i n t e r i o r   of  t h e  

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

w h i c h   is  d i m e n s i o n e d   as  an  o r t h o d o x   b o x .  

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

u n i t   may  n a r r o w   in  a  neck   p o r t i o n   in  t he   r e g i o n   of  t h e  

c o u p l i n g .  

The  e n t r a n c e   t h r o u g h   w h i c h   o i l   may  p a s s   to  s a i d   e n l a r g e d  

d i a m e t e r   b o r e   may  be  by  means   of  a  member  a t t a c h e d   t o  

the   l o w e r ,   in  u s e ,   end  t h e r e o f   and  p r o v i d e d   w i t h   a  

p l u r a l i t y   of  f e e d   p o r t s .  

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

but   d i r e c t e d   s u b s t a n t i a l l y   a x i a l l y .  

The  o u t e r   s u r f a c e   of  t he   r o d s   may  be  g r o o v e d   or  s m o o t h .  

The  g r o o v e d   s u r f a c e   has  a d v a n t a g e s   in  t h a t   t he   i n c r e a s e d  

d i a m e t e r   s u c k e r   rod  would   h i n d e r   the   f r e e   p a s s a g e   of  o i l  

u p w a r d l y   i f   i t   were   not   f o r   t h e   i n c r e a s e d   s p a c e   m a d e  

a v a i l a b l e   by  t h e   g r o o v i n g .  

A c c o r d i n g   to  a n o t h e r   a s p e c t   of  t he   i n v e n t i o n ,   t h e r e   i s  

p r o v i d e d   a  s u c k e r   rod  f o r   u se   in  a  s u c k e r   rod  s t r i n g  

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

i n v e n t i o n .  



I t   is  known  to  dampen   the   s h o c k   p r e s s u r e s   c a u s e d   by  t h e  

movement   of  o i l   w i t h i n   the   p r o d u c t i o n   c a s i n g   by  u s i n g   a 

h o l l o w   s u c k e r   rod  p r e s s u r i s e d   w i t h   gas  so  t h a t ,   a t   r e s t ,  

t he   l e v e l   of  o i l   w i t h i n   the   s u c k e r   rod  is  c l o s e   to  t h e  

i n t e r f a c e .   The  o i l   r i s e s   w i t h i n   t he   s u c k e r   rod  to  a 

maximum  j u s t   as  t he   s u c k e r   rod  b e g i n s   i t s   d o w n s t r o k e .  

The  o i l   w i t h i n   t he   s u c k e r   rod  w i l l   no t   r e a c h   t h e  

s u r f a c e ,   bu t   in  o r d e r   to  p r e s s u r i s e   t he   i n t e r i o r   of  t h e  

s u c k e r   r o d ,   t h e   h o l l o w   t u b e s   mus t   e x t e n d   a l l   the   way  t o  

the   s u r f a c e .   T h i s   is  d i s a d v a n t a g e o u s   s i n c e   h o l l o w   r o d s  

a re   more  e x p e n s i v e   t h a n   s o l i d   s u c k e r   r ods   and  a re   i n  

g e n e r a l   h e a v i e r .  

I t   is  an  o b j e c t   of  one  a s p e c t   of  t he   p r e s e n t   i n v e n t i o n  

to  m i t i g a t e   t h e   a b o v e   d i s a d v a n t a g e s   by  p r o v i d i n g   a 

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

pumping   of  o i l .  

A c c o r d i n g   to  one  a s p e c t   of  t he   p r e s e n t   i n v e n t i o n ,   t h e r e  

is  p r o v i d e d   an  a p p a r a t u s   f o r   u se   in  t he   pumping   of  o i l  

c h a r a c t e r i s e d   by  a  d o w n h o l e   e n c l o s e d   r e s e r v o i r   of  g a s  

p r e s s u r i s e d   to  a  p r e s s u r e   at   l e a s t   e q u a l   to  t h a t   a t   t h e  

d o w n h o l e   i n t e r f a c e   p r i o r   to  i n s e r t i o n   of  the   r e s r v o i r  

d o w n h o l e ,   the   r e s e r v o i r   a c c e p t i n g   an  i n t a k e   of  o i l  

d u r i n g   on  u p s t r o k e   of  the   p u m p i n g ,   t h e r e b y   c o m p r e s s i n g  

the   gas  w i t h i n   t he   r e s e r v o i r   and  e f f e c t i n g   p u l s a t i o n  

d a m p e n i n g .  

P r e f e r a b l y   t he   r e s e r v o i r   is  p r e s s u r i s e d   a t   the   w e l l   h e a d  

or  p r i L -   to  i t s   a r r i v a l   t h e r e   and  is   s e a l e d .  



The  s e a l   may  be  a  f l a p p e r   v a l v e ,   a  b a l l   v a l v e   or  a  

l o c k i n g   v a l v e   a c t u a t e d   by  r o t a t i o n   of  t he   s u c k e r   r o d  

s t r i n g .  

The  p r e s s u r e   to  wh ich   t he   r e s e r v o i r   is  p r e s s u r i s e d   i s  

a d v a n t a g e o u s l y   g r e a t e r   t h a n   t he   p r e s s u r e   at   t he   d o w n  

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

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

o v e r c o m e   d u r i n g   the   f i r s t   u p s t r o k e   and  t he   p r e s s u r e  

w i t h i n   t h e   r e s e r v o i r   e q u a l i s e s   w i t h   t h a t   a t   t h e  

i n t e r f a c e .  

The  s e a l ,   once   o v e r c o m e ,   may  be  h e l d   ou t   of  e n g a g e m e n t  

t h e r e a f t e r   u n t i l   the   r e s e r v o i r   is  r e c o v e r e d   f o r  

s e r v i c i n g .  

A l t e r n a t i v e l y ,   where   the   s e a l   is  a  l o c k i n g   v a l v e ,   i t   may 

be  o p e n e d   and  c l o s e d   at   w i l l   by  r o t a t i o n   or  o t h e r  

a c t u a t i o n   of  t he   s u c k e r   rod  s t r i n g .  

The  r e s e r v o i r   may  be  c h a r g e d   by  a  one  way  v a l v e   w h i c h  

may  be  l o c a t e d   at   t h e ,   in  u s e ,   u p p e r   end  of  t h e  

r e s e r v o i r .  

The  r e s e r v o i r   may  c o m p r i s e   a  p l u r a l i t y   of  s u c k e r   r o d  

u n i t s   of  w ide   i n t e r n a l   d i a m e t e r ,   s u c h   s u c k e r   r o d s  



f o r m i n g   an  a s p e c t   of  the   p r e s e n t   i n v e n t i o n ,   as  d e s c r i b e d  

a b o v e .  

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

t h e r e   is  p r o v i d e d   a  c o n n e c t o r   h a v i n g   one  end  a d p a t e d   t o  

c o u p l e   w i t h   a  s u c k e r   rod  s t r i n g   c h a r a c t e r i s e d   by  h a v i n g  

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

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

p r e s s u r i s e d   gas  and  by  a  one  way  v a l v e   means  to  a l l o w  

c h a r g i n g   of  s a i d   r e s e r v o i r   w i t h   p r e s s u r i s e d   gas  when  t h e  

s u c k e r   rod  s t r i n g   is  no t   c o n n e c t e d   to  t he   c o n n e c t o r .  

P r e f e r a b l y   t he   c o n n e c t o r   is  a  b o x - b o x   t y p e   and  the   o n e  

way  v a l v e   means   is  h o u s e d   in  a  n e c k e d   p o r t i o n   c o n n e c t i n g  

s a i d   box  c o u p l i n g s .  

E m b o d i m e n t s   of  t he   v a r i o u s   a s p e c t s   of  t he   p r e s e n t  

i n v e n t i o n   w i l l   now  be  more  p a r t i c u l a r l y   d e s c r i b e d   by  w a y  

of  e x a m p l e   and  w i t h   r e f e r e n c e   to  t h e   a c c o m p a n y i n g  

d r a w i n g s ,   in  w h i c h :  

F i g u r e   1  shows  d i a g r a m a t i c a l l y   t h e   g e n e r a l   p r i n c i p l e s   o f  

p u l s a t i o n   d a m p e n e d   pumping   in  an  o i l   p r o d u c t i o n   w e l l ;  

F i g u r e   2  shows  one  e m b o d i m e n t   of  a  c o n n e c t i o n   b e t w e e n  

two  s u c k e r   r o d s ;  

F i g u r e   3  shows  an  a l t e r n a t i v e   e m b o d i m e n t   of  s u c h  

c o n n e c t i o n ;  



F i g u r e   4  shows  a  s e a l   u s e d   in  t he   e m b o d i m e n t   shown  i n  

F i g u r e   3 ;  

F i g u r e   5  shows  the   s e a l   of  f i g u r e   4  in  s e p a r a t e d  

c o n d i t i o n ;  

F i g u r e s   6,  7,  8  and  9  show  v a r i o u s   d i f f e r e n t   e m b o d i m e n t s  

of  c o n n e c t i n g   m e a n s ,   in  e a c h   c a s e   shown  c o n n e c t e d   to  o n e  

s u c k e r   r o d  ;  

F i g u r e   10  shows  a  v a r i a t i o n   of  c o n n e c t i n g   m e a n s ;  

F i g u r e   11  shows  an  e m b o d i m e n t   in  w h i c h   t h e   c o n n e c t i n g  

means  is  i n t e g r a l   w i t h   the   s u c k e r   r o d  ;  

F i g u r e   12  shows  a  s i d e   e l e v a t i o n   of  a  c o n n e c t o r  

e m b o d y i n g   one  a s p e c t   of  t he   i n v e n t i o n   when  a t t a c h e d   to  a  

rod  at   one  e n d ;  

F i g u r e   13  shows  a  v a r i a n t   of  t he   c o n n e c t o r   shown  i n  

F i g u r e   1 2 :  

F i g u r e   14  shows  a n o t h e r   e m b o d i m e n t   of  a  c o n n e c t o r  

a t t a c h e d   to  r o d s ,   e a c h   h a v i n g   a  m o d i f i e d   fo rm  of  b o x  

c o u p l i n g ;  



F i g u r e   15  is  an  e l e v a t i o n ,   p a r t i a l l y   in  c r o s s - s e c t i o n ,  

of  an  a l t e r n a t i v e   form  of  box  c o u p l i n g   a t t a c h e d   to  a  

h o l l o w   r o d :  

F i g u r e   16  is  a  s i d e   e l e v a t i o n   of  a  p i n   t ype   end  c o u p l i n g  

fo rmed   by  a  me thod   a c c o r d i n g   to  an  a l t e r n a t i v e  

e m b o d i m e n t ;  

F i g u r e   17  shows  a  s u c k e r   rod  e m b o d y i n g   one  a s p e c t   of  t h e  

i n v e n t i o n   when  j o i n e d   to  a  p i n - p i n   t ype   c o n n e c t o r ;  

F i g u r e   18  shows  s c h e m a t i c a l l y   a  s u c k e r   rod  as  shown  i n  

F i g u r e   17  but   w i t h   a  n e c k e d   p i n   t y p e   c o u p l i n g   p o r t i o n ;  

F i g u r e   19  shows  a  s u c k e r   rod  as  shown  in  F i g u r e   18  b u t  

w i t h   an  e l e v a t o r   s h o u l d e r ;  

F i g u r e   20  shows  the   l ower   end  of  a  s u c k e r   rod  w i t h   a 

f eed   p o r t   m e m b e r ;  

F i g u r e   21  shows  a  s u c k e r   rod  s i m i l a r   to  t h a t   shown  i n  

F i g u r e   1 9 ;  

F i g u r e   22  shows  a  f e e d   p o r t   member  w i t h   a  c e n t r a l   b o x  

type   c o u p l i n g   f o r   c o n n e c t i n g   i t   to  the  p l u n g e r ;  



F i g u r e   23  shows  a  f l a p p e r   v a l v e   f o r   s e a l i n g   o f f   t h e  

r e s e r v o i r   u n t i l   p o s i t i o n e d ;  

F i g u r e   24  shows  a  b a l l   v a l v e   s y s t e m   f o r   s e a l i n g   o f f   t h e  

r e s e r v o i r   u n t i l   p o s i t i o n e d ;  

F i g u r e   25  shows  a  f i r s t   e m b o d i m e n t   of  one  way  v a l v e  

means  f o r   c h a r g i n g   the   r e s e r v o i r ;  

F i g u r e   26  shows  in  more  d e t a i l   the   one  way  v a l v e   m e a n s ;  

F i g u r e   27  shows  a  f l a p p e r   v a l v e   w i t h   a  f e e d   p o r t   m e m b e r  

a t t a c h e d   t h e r e t o ;  

F i g u r e   28  shows  a  r e s e r v o i r   main  body  a t t a c h e d   to  w i d e  

d i a m e t e r   h o l l o w   s u c k e r   rod  e x t e n d i n g   t he   r e s e r v o i r .  

F i g u r e   29  shows  one  e m b o d i m e n t   of  a  c o n n e c t i o n   b e t w e e n  

t h e   end  of  the   r e s e r v o i r   and  the   end  of  a  s o l i d   s u c k e r  

rod  s t r i n g ;  

F i g u r e   30  shows  a n o t h e r   e m b o d i m e n t   of  a  c o n n e c t i o n  

b e t w e e n   the  r e s e r v o i r   and  the   s o l i d   s u c k e r   rod  s t r i n g ;  

F i g u r e   31  shows  a  f l a p p e r   v a l v e   a t t a c h e d   to  a  v a r i a n t   o f  

f e e d   p o r t   member;   a n d  



F i g u r e   32  shows  a  c o n n e c t o r   i n c l u d i n g   a  one  way  v a l v e  

means  f o r   c h a r g i n g   the   r e s e r v o i r   and  c o n n e c t i n g   i t   t o  

the   s o l i d   s u c k e r   rod  s t r i n g .  

R e f e r r i n g   now  the   d r a w i n g s ,   in  p a r t i c u l a r   to  F i g u r e   1 ,  

t he   o p e r a t i o n   of  a  p u l s a t i o n   d a m p e n e d   p u m p i n g   s y s t e m   i s  

shown.   F i g u r e   la  shows  the   s t a r t - u p   c o n d i t i o n s   w h e r e  

the   i n t e r i o r   of  t he   s u c k e r   rod  is  p r e s s u r i s e d   w i t h   i n e r t  

gas  or  a i r   so  t h a t   t he   o i l / g a s   i n t e r f a c e   is  j u s t   a b o v e  

p o r t s   2  in  t he   s u c k e r   r o d .   Once  s e t ,   t h e   p r e s s u r e   a t  

t he   o i l / g a s   i n t e r f a c e   w i l l   r e m a i n   t h e   s a m e .  

F i g u r e   lb  shows  a  s y s t e m   on  the   u p s t r o k e   w h e r e   the  w e l l  

head  pump  3  l i f t s   t he   s u c k e r   rod  1  and  t h e r e b y   t h e  

t r a v e l l i n g   v a l v e   4.  T h i s   r e d u c e s   t he   p r e s s u r e   be low  t h e  

t r a v e l l i n g   v a l v e   and  o i l   f l o w s   t h r o u g h   t he   s t a n d i n g  

v a l v e   5  i n t o   the   l o w e r   c h a m b e r   d e f i n e d   b e t w e e n   t h e  

v a l v e s .   Oi l   f l o w   is  shown  by  the   a r r o w s   and  i s  

g e n e r a l l y   u p w a r d .   As  soon   as  t he   o i l   s t a r t s   to  move  i t s  

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

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

r e f l e c t e d   f rom  the   p r o d u c t i o n   t u b i n g ' s   open   end,   a n d  

r e f l e c t e d   a g a i n   n e g a t i v e l y   f rom  the   p l u n g e r .   T h e  

i n c r e a s e   in  p r e s s u r e   c a u s e d   by  t h i s   r e s u l t s   in  a 

p r e s s u r e   f o r c e   of  a b o u t   n i n e   t h o u s a n d   l b s / s q . f t   f o r   e a c h  

one  f t / s e c   c h a n g e   in  v e l o c i t y .   The  i n c r e a s e d   p r e s s u r e  

is  a p p l i e d   to  t he   o i l / g a s   gas  i n t e r f a c e   in  t he   s u c k e r  



rod   and  t h e   gas   is   c o m p r e s s e d   up  t h e   h o l l o w   s u c k e r   r o d .  

T h i s   r e l i e v e s   t he   p r e s s u r e   in  t h e   p r o d u c t i o n   t u b i n g .  

At  F i g u r e   lc   is  shown  the   s y s t e m   a t   t o p   dead   c e n t r e  

w h e r e   t he   s u c k e r   rod  c o n t a i n s   i t s   maximum  amount   of  o i l ,  

and  the   gas  is  at   i t s   most   c o m p r e s s e d .  

The  d o w n s t r o k e   is  shown  in  F i g u r e   l d .   The  s t a n d i n g  

v a l v e   is  c l o s e d   by  the   downward   p r e s s u r e   and  t h e  

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

c h a m b e r   b e t w e e n   the   v a l v e s   i n t o   t h e   p l u n g e r   6.  T h e  

f l u i d   p r e s s u r e   at   t he   b o t t o m   of  t h e   s u c k e r   rod  c h a m b e r  

is   h i g h e r   t h a n   t h a t   in  t he   a d j a c e n t   p r o d u c t i o n   t u b i n g   b y  

a t   l e a s t   t h e   h e i g h t   o f  o i l   in  t he   s u c k e r   r o d .   Thus ,   t h e  

o i l   f l o w s   f r o m   the   s u c k e r   rod  to  t h e   p r o d u c t i o n   t u b i n g ,  

a  shown  by  t h e   a r r o w s ,   u n t i l   t h e   p l u n g e r   r e a c h e s   b o t t o m  

dead   c e n t r e ,   shown  in  F i g u r e   l e .   At  t h i s   t i m e ,   t h e  

o i l / g a s   i n t e r f a c e   is  a t   the   b a s e   of  t h e   s u c k e r   r o d  

s t r i n g .  

In  t he   n o r m a l   c o u r s e   of  p u m p i n g   o p e r a t i o n s ,   the   m a j o r i t y  

of  t he   o i l   is  d e l i v e r e d   on  t h e   u p s t r o k e ,   w h i l e   the   o n l y  

o i l   d e l i v e r e d   on  the   d o w n s t r o k e   i s   t h a t   d i s p l a c e d   by  t h e  

v o l u m e   of  t h e   rods   d e s c e n d i n g   i n t o   t h e   o i l ,   wh ich   i s  

m i n i m a l .   As  e x p l i n e d   a b o v e ,   a l l   t h e   o i l   w h i c h   m o v e s  

i n t o   the   h o l l o w   s u c k e r   rod  d u r i n g   t h e   u p s t r o k e   e x i t s  

t h e r e f r o m   d u r i n g   the   d o w n s t r o k e   and  f l o w s   f rom  the   w e l l .  



F i g u r e   2  shows  two  s u c k e r   r o d s   10  c o n n e c t e d   t o g e t h e r   i n  

a  b o x - b o x   t y p e   c o u p i n g   11  whe re   t h e y   a r e   h e l d   b y  

c o - o p e r a t i n g   s c r e w   t h r e a d s   12.  The  s u c k e r   r o d s   a r e  

s h a p e d   g e n e r a l l y   in  w e l l   known  m a n n e r   w i t h   w r e n c h   f l a t s  

13,  e l e v a t o r   s h o u l d e r   14  and  p i n - t y p e   c o u p l i n g s   15.  A l l  

m e a s u r e m e n t s   a r e   g e n e r a l l y   made  to  be  in  a c c o r d a n c e   w i t h  

API  ( A m e r i c a n   P e t r o l e u m   I n s t i t u t e )   s t a n d a r d s .  

At  a  m e d i a n   p o i n t   in  t h e   i n t e r i o r   of  t he   box  c o u p l i n g   11  

is  a r r a n g e d   an  a n n u l a r   s e a l   16  of  g l a s s - f i l l e d   PTFE.  I t  

is  so  d i m e n s i o n e d   t h a t   when  b o t h   s u c k e r   r o d s   10  a r e  

s c r e w e d   f u l l y   home  i n t o   t he   box  c o u p l i n g   11,  t he   s e a l   16 

comes  u n d e r   c o m p r e s s i o n   and  p r e v e n t s   f l o w   of  f l u i d   o r  

gas  b e t w e e n   the   i n t e r i o r   and  e x t e r i o r   of  t h e   s u c k e r  

r o d s .   As  shown  in  c h a i n   d o t t e d   l i n e s ,   t he   s u c k e r   r o d s  

a r e   p r o v i d e d   w i t h   an  i n t e r n a l   bo re   17  and  the   s e a l   is  s o  

d i m e n s i o n e d   as  no t   to  i m p i n g e   on  t h i s   b o r e .   T h e  

m a t e r i a l   of  w h i c h   t h e   s e a l   is  c o n s t r u c t e d   is  e x t r e m e l y  

r e s i s t a n t   to  c o r r o s i v e   e n v i r o n m e n t s ,   is  h a r d w e a r i n g   a n d  

f o r m s   an  e x c e l l e n t   s e a l .   I t   is  r e s i l i e n t   u n d e r   t h e  

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

c o n n e c t o r s .  

In  F i g u r e   3  is  shown  a  s i m i l a r   c o u p l i n g   a r r a n g e m e n t   b u t  

w i t h   an  i m p r o v e d   s e a l .   R e f e r e n c e   n u m e r a l s   a r e   the   s a m e  

as  in  F i g u r e   2.  The  s e a l   in  t h i s   e m b o d i m e n t   is  shown  i n  



more  d e t a i l   in  F i g u r e s   4  and  5  w h e r e   i t   can  be  s e e n   t h a t  

t he   s e a l   c o m p r i s e s   two  a n n u l i   18  of  g l a s s - f i l l e d   PTFE 

and  a  m e t a l   s e a l - h o l d e r   19.  The  s e a l - h o l d e r   19 

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

s e a l   a g a i n s t   t he   b o r e   17  and  c o n n e c t e d   t h e r e t o ,   a  f l a n g e  

20  to  s e p a r a t e   t he   O - r i n g s   1 8 .  

In  t he   e m b o d i m e n t   shown  in  F i g u r e   6,  two  s e a l s   16  a r e  

p r o v i d e d   to  be  c o m p r e s s e d   w i t h i n   t he   s c r e w   t h r e a d s  

c o n n e c t i n g   t h e   s u c k e r   rod  10  to  t he   box  c o n n e c t o r   11.  A 

v a r i a n t   o f   t h i s   is  shown  in  F i g u r e s   7  and  8  w h e r e   t h e  

s e a l   16  is   c o m p r e s s e d   b e t w e e n   a  s h o u l d e r   21  of  t h e  

s u c k e r   r o d ,   an  i n t e r n a l   f a c i n g   22  of  t h e   c o n n e c t o r ,   t h e  

i n t e r n a l   w a l l s   of  the   c o n n e c t o r   and  the   e x t e r i o r   of  t h e  

p i n   15.  The  e m b o d i m e n t   shown  in  F i g u r e   7  has   an  o v e r l a p  

of  t he   s h o u l d e r   ove r   t he   c o n n e c t o r   11  to  g i v e   b e t t e r  

c o n n e c t i o n   and  s e a l i n g .  

F i g u r e   9  shows  y e t   a n o t h e r   e m b o d i m e n t   w h e r e   t h e   b o x  

c o n n e c t o r   11  is   f o r m e d   w i t h   an  i n t e r n a l   s h o u l d e r   23  a t   a 

m e d i a n   p o i n t   of  i t s   l e n g t h   and  O - r i n g   s e a l s   16  a r e  

i n s e r t e d   one  e i t h e r   s i d e   of  t he   s h o u l d e r   23.  S i n c e   t h e  

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

c o n n e c t i o n s   15  of  two  s u c k e r   r o d s   10,  t h e   s e a l s   16  a r e  

c o m p r e s s e d   a g a i n s t   t he   s h o u l d e r   when  the   s u c k e r   r o d s   a r e  

t i g h t e n e d   in  t he   C o n n e c t o r   1 1 .  



F i g u r e   10  shows  an  a l t e r n a t i v e   a r r a n g e m e n t   where   t h e  

c o n n e c t o r   24  is   a  p i n - p i n   t y p e   c o n n e c t o r .   T h i s  

c o - o p e r a t e s   w i t h   t he   s u c k e r   r o d s   w h i c h   have   a  b o x  

f i t t i n g   25  a t   e a c h   end.   The  s e a l i n g   means  a re   no t   s h o w n  

in  t h i s   f i g u r e   but   c l e a r l y   i t   wou ld   be  p o s s i b l e   to  h a v e  

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

6,  to  a r r a n g e   an  i n t e r n a l   s h o u l d e r   w i t h i n   t he   box  of  t h e  

k ind   shown  in  f i g u r e   9,  to  f i l l   t he   s p a c e   b e t w e e n   t h e  

end  of  t he   p i n   c o n n e c t o r   24  and  t he   end  of  the   i n t e r i o r  

of  t he   box  25  w i t h   a  s e a l   of  t h e   k i n d   shown  in  f i g u r e s   2 

and  3  or  to  p r o v i d e   a  s e a l   of  t he   k i n d   shown  in  F i g u r e s  

7  and  8 .  

F i g u r e   11  shows  a  s u c k e r   rod  w h i c h   has  a  p i n   a t   one  e n d  

as  is  c o n v e n t i o n a l ,   and  a  box  at   t he   o t h e r .   The  box  25  

in  r e a l i t y   f o r m s   an  i n t e g r a l   c o n n e c t o r   t h e r e b y  

d i s p e n s i n g   w i t h   t he   need  fo r   s e p a r a t e   c o n n e c t o r s .   T h e  

box  25  can  be  f r i c t i o n   w e l d e d   to  a  t u b u l a r   s u c k e r   r o d  

A g a i n ,   s e a l i n g   means  a r e   a r r a n g e d   as  d i s c u s s e d  

i m m e d i a t e l y   a b o v e .  

O t h e r   m e t h o d s   of  s e a l i n g   w i l l   o c c u r   to  t h o s e   s k i l l e d   i n  

the   a r t ,   and  i t   is  i n t e n d e d   t h a t   t h e s e   a r e   i n c l u d e d  

w i t h i n   t he   s c o p e   of  the   p r e s e n t   i n v e n t i o n .   A l s o ,   t h e  

m a t e r i a l s   of  w h i c h   the   s e a l i n g   means   a r e   made  may  b e  

v a r i e d   to  s i t   v a r y i n g   c o n d i t i o n s .   C l e a r l y ,   s p e c i a l  



c o n n e c t i o n s   may  have   to  be  made  f o r   c o n n e c t i n g   t h e  

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

and  to  t he   pump  a t   i t s   w e l l   head  end .   A g a i n ,   t h e s e   m a y  

be  v a r i e d   to  s u i t   c o n d i t i o n s .  

R e f e r r i n g   now  to  f i g u r e s   10  and  12  to  14  of  t h e  

d r a w i n g s ,   t h e r e   is   shown  a  c o n n e c t o r   h a v i n g   a t   e ach   o f  

i t s   o p p o s e d   e n d s   a  p i n   31  f o r m e d   w i t h   an  e x t e r n a l   s c r e w  

t h r e a d   32.  T h e s e   a r e   i n t e n d e d   to  c o - o p e r a t e   w i t h  

i n t e r n a l   s c r e w   t h r e a d i n g   33  p r o v i d e d   w i t h i n   boxes   34 

a t t a c h e d   to  or  f o r m e d   a t   an  end  of  t h e   r o d s   to  b e  

c o n n e c t e d .  

The  d i m e n s i o n s   of  t h e   p i n s   and  of  t he   b o x e s   may  v a r y   b u t  

a r e ,   in  g e n e r a l ,   g o v e r n e d   by  s t a n d a r d s   s e t   by  API  

( A m e r i c a n   P e t r o l e u m   I n s t i t u t e ) .  

The  c o n n e c t o r   shown  in  F i g u r e   12  has  i t s   i n t e r m e d i a t e  

p o r t i o n   35  f o r g e d   to  s u b s t a n t i a l l y   s q u a r e   c r o s s - s e c t i o n  

to  c o - o p e r a t e   w i t h   w r e n c h e s   when  b e i n g   j o i n e d   to  a  r o d .  

S e p a r a t i n g   t h i s   i n t e r m e d i a t e   p o r t i o n   35  f rom  each   of  t h e  

p i n s   31  is  a  r e s p e c t i v e   s h o u l d e r   36  a g a i n s t   w h i c h   t h e  

e d g e s   of  t he   box  34  a b u t   when  t he   c o n n e c t o r   is  s c r e w e d  

f u l l y   home  in  t h e   r o d .   The  s h o u l d e r s   36  have   an  o u t s i d e  

d i a m e t e r   g r e a t e r   t h a n   t h a t   of  t he   a d j a c e n t   s u c k e r   rod  s o  

t h a t   in  the   e v e n t   of  wear   t a k i n g   p l a c e ,   t he   s h o u l d e r  

p r o t e c t s   t he   r o d .  



S e a l i n g   means   37  may  be  p r o v i d e d   to  c o - o p e r a t e   b e t w e e n  

t he   c o n n e c t o r   and  the   rod  in  t he   e v e n t   t h a t   b o t h   a r e  

h o l l o w   f o r   p a s s a g e   of  p r e s s u r i z e d   gas  or  f l u i d .  

The  c o n n e c t o r   shown  in  F i g u r e   13  d i f f e r s   f rom  t h a t   s h o w n  

in  F i g u r e   12  o n l y   in  h a v i n g   an  e l e v a t o r   s h o u l d e r   38 

f o r m e d   b e t w e e n   t he   i n t e r m e d i a t e   p o r t i o n   35  and  one  o f  

t he   s h o u l d e r s   3 6 .  

The  c o n n e c t o r   shown  in  f i g u r e   10  is  of  w i d e r   d i a m e t e r  

t h a n   the   two  p r e v i o u s   e m b o d i m e n t s .   I t   may  t h u s   s e r v e  

b e t t e r   to  p r o t e c t   the   s u c k e r   r o d s   w h i c h   i t   c o n n e c t s   f r o m  

c o n t r a c t i n g   the   s i d e s   of  the   b o r e   and  t h e r e b y   w e a r i n g .  

T h i s   may  be  p a r t i c u l a r l y   i m p o r t a n t   where   t he   b o r e   is  n o t  

s t r a i g h t ,   a l t h o u g h   in  s u c h   a  c a s e   wear   pads   s h o u l d   b e  

p r o v i d e d   at   i n t e r m e d i a t e   p o i n t s   of  the   s u c k e r   r o d s .   I n  

t h i s   e m b o d i m e n t ,   the   s h o u l d e r s   36  a re   of  i n c r e a s e d  

l e n g t h   and  t he   i n t e r m e d i a t e   p o r t i o n   is  f o r g e d   w i t h  

w r e n c h   f l a t s   3 0 .  

F i g u r e   14  shows  a  c o n n e c t i o n   s i m i l a r   to  t h a t   shown  i n  

F i g u r e   10.  I t   is  shown  c o n n e c t e d   to  two  r o d s   w h i c h   h a v e  

s u f f i c i e n t l y   t h i c k   w a l l s   t h a t   the   box  t y p e   c o u p l i n g   c a n  

be  f o r m e d   w i t h o u t   e x t e r n a l l y   u p s e t t i n g   the   r o d .  

The  e m b o d i m e n t s   i l l u s t r a t e d   in  f i g u r e s   10  and  12  to  14 

have   a l l   shown  an  i n t e r n a l   a x i a l l y   e x t e n d i n g   b o r e   3 9 .  



T h i s   is  p r e s e n t   f o r   t h o s e   a p p l i c a t i o n s   of  t h e   c o n n e c t i o n  

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

h o l l o w   rod  to  t he   n e x t .   H o w e v e r ,   as  w i l l   be  r e a d i l y  

a p p r e c i a t e d ,   t he   b o r e   is  no t   n e c e s a r r y   w h e r e   s o l i d   r o d s  

a r e   u s e d .   A l t h o u g h   i t   may  c a u s e   the   c o n n e c t o r   to  b e  

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

one ,   t he   b o r e   39  may  be  r e t a i n e d   in  t he   i n t e r e s t   o f  

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

c o m p o n e n t s .  

The  c o n n e c t o r   has  b e e n   d e s c r i b e d   and  i l l u s t r a t e d   a s  

b e i n g   i n t e n d e d   f o r   s c r e w   c o n n e c t i o n   w i t h   a d j a c e n t   r o d s .  

T h i s   c o u l d ,   of  c o u r s e ,   be  r e p l a c e d   by  s u c h   o t h e r   f o r m s  

o f   c o n n e c t i o n   as  b a y o n e t   f i t t i n g s ,   p r o j e c t i n g   dogs   o r  

some  p n e u m a t i c a l l y   or  h y d r a u l i c a l l y   c o n t r o l l e d  

r e l e a s a b l e   c o n n e c t i o n s .  

The  m a t e r i a l   of  w h i c h   the   c o n n e c t o r   is  made  may  v a r y  

a c c o r d i n g   to  t he   u se   to  w h i c h   i t   is  i n t e n d e d   to  be  p u t .  

If   t he   c o n n e c t o r   i s   i n t e n d e d   f o r   o i l   p u m p i n g   s u c k e r  

r o d s ,   t he   m a t e r i a l s   s h o u l d   c o n f o r m   to  API  S t a n d a r d s .  

H o w e v e r ,   a l t e r n a t i v e s   a r e   p o s s i b l e   f o r   s p e c i a l i s e d  

p u r p o s e s .  

A l t h o u g h   the   e x p r e s s i o n   " s u c k e r   r o d '   is  u s e d   t h o u g h   o u t  

t h i s   d e s c r i p t i o n ,   t he   e x p r e s s i o n   is  i n t e n d e d   t o  

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



r e f e r r e d   to  as  "pony   r o d s "   and  r o d s   r e f e r r e d   to  a s  

" p o l i s h e d   r o d s " .  

R e f e r r i n g   now  to  f i g u r e s   2,  3,  6 - 1 1 ,   15  and  16  of  t h e  

d r a w i n g s ,   t h e r e   is  shown  a  h o l l o w   t u b e   10  w h i c h   may  b e  

of  any  d e s i r e d   l e n g t h .   The  end  of  t he   t u b e   is  f o r m e d   a s  

a  h o l l o w   c o u p l i n g   w h i c h   may  e i t h e r   be  of  a  p in   t y p e   2  a s  

shown  in ,   f o r   e x a m p l e ,   f i g u r e s   2  and  16,  or  a  box  t y p e   3 

as  shown  in  f i g u r e s   10  and  15.  The  c o u p l i n g s   a r e  

g e n e r a l l y   s t a n d a r d   so  t h a t   t h e y   may  mate   w i t h   o t h e r  

c o u p l i n g s   and  the   a c c e p t a b l e   m e a s u r e m e n t s   a r e   s e t   o u t  

and  a p p r o v e d   by  API  (The  A m e r i c a n   P e t r o l e u m   I n s t i t u t e ) .  

The  c o u p l i n g s   shown  a re   by  way  of  e x a m p l e   o n l y   and  may 

be  r e p l a c e d   by  any  o t h e r   c o u p l i n g s .   They  a re   made  b y  

d r o p   f o r g i n g   to  g i v e   the   r e q u i r e d   s h a p e ,   f o l l o w e d   b y  

d r i l l i n g   out   a  c e n t r a l   b o r e .   The  s o - f o r m e d   c o u p l i n g s  

a r e   a t t a c h e d   to  a  t u b e   by  f r i c t i o n   w e l d i n g   in  one  of  t w o  

ways .   In  a  f i r s t ,   the   weld   is  a l o n g   l i n e   40.  T h e  

f r i c t i o n   w e l d i n g   p r o c e s s   r e q u i r e s   e i t h e r   the   t u b e   or  t h e  

c o u p l i n g   to  be  g r i p p e d   in  a  h y d r a u l i c a l l y   o p e r a t e d   c h u c k  

w h i l e   t he   o t h e r   c o m p o n e n t   is  g r i p p e d   by  h y d r a u l i c  

c l a m p s .   P r e f e r a b l y ,   the   c o u p l i n g   is   h e l d   in  the   c h u c k  

by  i t s   s q u a r e d   f a c e   13  or  o t h e r   f l a t s .  

The  ends   of  t h e   c o u p l i n g   and  t u b e   a r e   a l i g n e d   and  t h e  

c l a m p s   h o l d   f a s t   t he   o t h e r   of  t h e   m e m b e r s ,   p r e f e r a b l y  



t he   t u b e .   The  p a r t s   a r e   moved  i n t o   c l o s e   c o n t a c t   a n d  

the   c h u c k ,   h o l d i n g   t h e   one  c o m p o n e n t ,   is  d r i v e n   by  a  

motor   at   a  p r e - s e t   r o t a t i o n a l   s p e e d .   T h i s   s p e e d   i s  

g e n e r a l l y   l e s s   t h a n   500  rpm.  A x i a l   p r e s s u r e   is  a p p l i e d  

to  g e n e r a t e   f r i c t i o n   h e a t   a t   a  c o n t r o l l e d   r a t e .   As  

f r i c t i o n   o c c u r s ,   s o f t e n e d   m e t a l   is   s l o w l y   s q u e e z e d   o u t  

f rom  the   ho t   i n t e r f a c e   to  form  an  u p s e t   c o l l a r .   When 

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

the   r o t a r y   s p i n d l e   is  d e c l u t c h e d   f rom  the   main  m o t o r ,  

s t o p p e d ,   and  t he   a x i a l   p r e s s u r e   i n c r e a s e d   to  f o r g e   a n d  

hot   work  t h e   i n t e r f a c e   zone  to  g i v e   a  h i g h   s t r e n g t h  

s o l i d   s t a t e   w e l d .  

In  t h i s   f i r s t   m e t h o d   the   m a t i n g   f a c e   of  t he   f o r g e d  

c o u p l i n g   is   of  l a r g e r   d i a m e t e r   t h a n   t h e   t u b e   d i a m e t e r .  

D u r i n g   the   f r i c t i o n   w e l d i n g   p r o c e s s   t he   end  of  the   t u b e  

i s  e x t e r n a l l y  u p s e t  t o   e f f e c t i v e l y   b e l l   ou t   to  b l e n d  

w i t h   the  end  of  t he   f o r g i n g .   In  a  s e c o n d   m e t h o d ,   t h e  

end  of  t he   t u b e   is   f i r s t   u p s e t   f o r g e d   to  b e l l   o u t .   T h e  

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

1 5   where   t h e   we ld   l i n e   is  shown  a t   46.  The  d i a m e t e r s   o f  

the   f o r e s h o r t e n e d   f o r g i n g   and  of  t he   b e l l e d   out   t u b e   a r e  

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

t o g e t h e r   as  i n d i c a t e d   a b o v e .  

Once  one  end  c o u p l i n g   has  been   w e l d e d   to  t he   t u b e ,   t h e  

t u b e   can  be  r e v e r s e d   and  a n o t h e r   c o u p l i n g   w e l d e d   to  t h e  



o t h e r   end  in  a  s i m i l a r   m a n n e r .  

The  a c c u r a c y   and  q u a l i t y   of  t he   w e l d e d   a s s e m b l y   e x c e e d s  

t he   r e q u i r e m e n t s   s p e c i f i e d   in  t he   API  S t a n d a r d s .   T h e  

j o i n t   has   a  f i n e   g r a i n e d   s t r u c t u r e ,   a  n a r r o w   h e a t  

a f f e c t e d   z o n e ,   and  e x c e l l e n t   c h e m i c a l   p r o p e r t i e s .  

E i t h e r   one  of  b o t h   of  t he   i n t e r n a l   and  e x t e r n a l   u p s e t  

c o l l a r s   fomed  in  the   w e l d i n g   p r o c e s s   can  be  m e c h a n i c a l l y  

r e m o v e d ,   i f   so  d e s i r e d .   The  t e r m   f r i c t i o n   w e l d i n g   a s  

u s e d   h e r e i n   s h o u l d   a l s o   be  t a k e n   to  i n c l u d e   a n y  

n e c e s s a r y   p o s t   w e l d i n g   t r e a t m e n t   s t e p s ,   f o r   e x a m p l e ,  

n o r m a l i s a t i o n ,   q u e n c i n g   or  t e m p e r i n g .   T h e s e   can  b e  

c a r r i e d   ou t   i m e d i a t e l y   a f t e r   t he   s t e p   of  w e l d i n g   per   s e  

or  as  a  l a t e r   s t e p   in  t he   p r o c e s s .  

The  s u c k e r   r o d s   d e s c r i b e d   above   may  be  f i l l e d   w i t h   i n e r t  

gas  or  a i r   u n d e r   p r e s s u r e   f o r   use  in  p u l s a t i o n   d a m p e n e d  

p u m p i n g .  

R e f e r r i n g   now  to  f i g u r e s   1  and  17  to  22  of  the   d r a w i n g s ,  

F i g u r e   1  shows  s c h e m a t i c a l l y   the   s t a g e s   of  o p e r a t i o n   i n  

a  p u l s a t i o n   dampened   o i l   p u m p i n g   p r o c e s s   and  t h e  

o p e r a t i o n   of  the   p r o c e s s   is  d e s c r i b e d   a b o v e .  

S u c k e r   r o d s   a re   in  g e n e r a l   of  s m a l l   d i a m e t e r   s i n c e   t h e y  

must   f i t   w i t h i n   the   p r o d u c t i o n   c a s i n g   and  t he   o i l   m u s t  



f l o w   p a s t   t he   s u c k e r   rod  s t r i n g .   C o n s e q u e n t l y   h o l l o w  

s u c k e r   r o d s   can  o n l y   have   a  n a r r o w   b o r e .   Thus  t h e  

maximum  h e i g h t   7  ( F i g u r e   1)  r e a c h e d   by  the   o i l   w i t h i n  

the   h o l l o w   s u c k e r   rod  may  be  q u i t e   c o n s i d e r a b l e .  

C l e a r l y ,   t he   s y s t e m   w i l l   work   b e t t e r   i f   t h i s   m a x i m u m  

h e i g h t   is  a t t a i n e d   s i n c e   t h e n   a l l   t he   p r e s s u r e   i n c r e a s e  

has  b e e n   d a m p e n e d .   H o w e v e r ,   t h e   o i l   must   f l o w   up  t h e  

h o l l o w   s u c k e r   rod  d u r i n g   t he   u p s t r o k e   and  w i t h   n a r r o w  

c o n s t r i c t e d   h o l l o w   r o d s   t h i s   may  no t   a l w a y s   be  t h e  

c a s e .   T h u s ,   a t   l e a s t   f o r   t he   l o w e r   p a r t   of  t h e   s u c k e r  

rod  s t r i n g ,   t he   p r e s e n t   i n v e n t i o n   e n v i s a g e s   u s i n g   w i d e r  

s u c k e r   r o d s   w h i c h   have   c o n s e q u e n t i a l l y   w i d e r   i n t e r n a l  

d i a m e t e r s .  

F i g u r e   17  shows  such   a  w ide   d i a m t e r   s u c k e r   rod  w h o s e  

o u t e r   s u r f a c e   is  p r o v i d e d   w i t h   h e l i c a l   g r o o v e s   to  a i d  

the   u p w a r d   f l o w   of  o i l   a r o u n d   the   o u t s i d e .   S i n c e   i t   i s  

of  s u c h   w i d e r   d i a m e t e r ,   i t   is  no t   p o s s i b l e   to  a t t a c h   a 

c o n n e c t o r   to  t he   o u t s i d e   of  t h e   t u b e .   Thus ,   as  can  b e  

s e e n ,   t h e   c o n n e c t o r   u s e d   is  a  p i n - p i n   t y p e   10,  a s  

d e s c r i b e d   f o r   e x a m p l e   w i t h   r e f e r e n c e   to  f i g u r e   12.  T h e  

c o n n e c t o r   50  s c r e w s   i n t o   t h e   end  of  the   wide   d i a m t e r  

s u c k e r   rod  51,  the   i n t e r n a l   d i a m e t e r   of  w h i c h  

c o r r e s p o n d s   to  t he   g e n e r a l   d i m e n s i o n s   of  s t a n d a r d  

b o x e s .   A  s e a l   52  is  p r o v i d e d   to  p r e v e n t   e s c a p e   o f  

p r e s s u r i s e d   g a s .  



F i g u r e   18  shows  a  v a r i a n t   in  w h i c h   t he   end  of  the   w i d e  

d i a m e t e r   s u c k e r   rod  51  is  n e c k e d   to  fo rm  a  p i n   t y p e  

c o u p l i n g   33.  T h i s   can  be  f o r m e d   by  f r i c t i o n   w e l d i n g   a 

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

l i n e   5 4 .  

F i g u r e   19  and  F i g u r e   21  show  v a r i a n t s   of  t he   s u c k e r   r o d  

shown  in  F i g u r e   18  in  w h i c h   the   p in   t y p e   c o u p l i n g   i s  

e x t e n d e d   to  be  p r o v i d e d   w i t h   an  e l e v a t o r   s h o u l d e r   5 5 .  

The  d i f f e r e n c e   b e t w e e n   the   s u c k e r   r ods   shown  in  F i g u r e s  

19  and  21  l i e s   o n l y   in  t he   i n t e r n a l   a r r a n g e m e n t   l e a d i n g  

i n t o   n e c k e d   p o r t i o n   w h e r e   t he   e d g e s   a r e   r o u n d e d   in  t h e  

rod  shown  in  F i g u r e   21.  When  t h e s e   wide   d i a m e t e r   r o d s  

a r e   f r i c t i o n   w e l d e d ,   the   e x t e r n a l   f l a s h   m u s t   be  r e m o v e d  

b e c a u s e   of  s i z e   l i m i t a t i o n s   but   the   i n t e r n a l   f l a s h   c a n  

be  l e f t   s i n c e   a  p a s s a g e   is  l e f t   at  l e a s t   as  wide   as  t h a t  

t h r o u g h   the   c o n n e c t i n g   p o r t i o n .  

The  d i a m e t e r   of  t he   wide   s u c k e r   rods   is  l i m i t e d   o n l y   b y  

t he   n e c e s s i t y   f o r   o i l   to  p a s s   up  the   p r o d u c t i o n   c a s i n g  

a r o u n d   t h e i r   o u t s i d e .   I t   is  the   i n t e n t i o n   to  make  t h e m  

as  w ide   as  p o s s i b l e .   T h i s   n e c e s s i t a t e s   c o n n e c t o r s  

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

the   c o u p l i n g s   to  be  a t t a c h e d .  

At  t he   l ower   end  of  the   wide   d i a m e t e r   s u c k e r   r o d s   a n d  

i m m e d i a t e l y   a b o v e   the   p l u n g e r   6  is  a  f e e d   p o r t   m e m b e r  



56.  T h i s   is  f r i c t i o n   w e l d e d   to  the   l o w e s t   w ide   d i a m e t e r  

s u c k e r   rod  a l o n g   l i n e   57.  I t   c o u l d   h o w e v e r   be  f o r m e d   a s  

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

c o n n e c t e d   to  t he   l o w e r m o s t   s u c k e r   r o d .   The  l ower   p a r t  

of  the   f e e d   p o r t   member  is  p r o v i d e d   w i t h   a  h o l l o w  

c o u p l i n g   f o r   c o n n e c t i n g   i t   to  the   p l u n g e r   6  and  t h e  

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

F i g u r e   20  shows  a  f e e d   p o r t   member  w i t h   a  p i n   c o u p l i n g  

58  w h i l e   f i g u r e   22  shows  a  f e e d   p o r t   member  w i t h   a  b o x  

t y p e   c o u p l i n g   5 9 .  

D i s p o s e d   a r o u n d   t h e   p e r i p h e r y   of  t he   f e e d   p o r t   member  56 

a r e   a  number   of  f e e d   p o r t s   60,  in  t h e   e m b o d i m e n t s   s h o w n ,  

t he   number   b e i n g   f o u r .   T h e s e   c o m m u n i c a t e   w i t h   t h e  

i n t e r i o r   of  t h e   l o w e r m o s t   s u c k e r   rod  and  t h u s   t he   o i l  

f l o w i n g   i n t o   t he   s u c k e r   rod  s t r i n g   may  e n t e r   t r h o u g h   a n y  

one  of  the   f o u r   o u t e r   p o r t s   60  or  t h r o u g h   t he   c e n t r a l  

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

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

t h e r e t h r o u g h .  

I t   i s ,   of  c o u r s e ,   p o s s i b l e   to  use   w ide   d i a m e t e r   s u c k e r  

r o d s   t h r o u g h o u t   t h e   s u c k e r   rod  s t r i n g   a l t h o u g h   i t   i s  

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

to  the   p u l s a t i o n   d a m p e n i n g .   I t   is  a l s o   p o s s i b l e   to  u s e  

t h e   wide   d i a m e t e r   s u c k e r   r o d s   in  c o n j u n c t i o n   w i t h   a  



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

R e f e r r i n g   now  to  f i g u r e s   1  and  23  to  32  of  the   d r a w i n g s ,  

F i g u r e   1  shows  in  s k e t c h e s   a  to  e  t he   g e n e r a l   p r i n c i p l e s  

of  p u l s a t i o n   d a m e p e n e d   p u m p i n g .   The  o p e r a t i o n   i s  

d e s c r i b e d   a b o v e .   H o w e v e r ,   i t   may  be  n o t e d   t h a t   i n  

F i g u r e   1C  the  o i l   r i s e s   to  i t s   maximum  h e i g h t   7  w i t h i n  

the   s u c k e r   rod  s t r i n g   as  t he   s t r i n g   commences   t he   d o w n  

s t r o k e .   Th i s   l e v e l   is  no t   at   the   top  of  t he   s t r i n g .  

Any  h o l l o w   r o d s   p r o v i d e d   a b o v e   t h a t   p o i n t   a re   n o t  

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

s t r i n g .   Th i s   a s p e c t   of  t he   i n v e n t i o n   r e c o g n i s e s   t h i s  

f a c t   and  p r o v i d e s   a  r e s e r v o i r   to  a c c o m o d a t e   t he   u p w a r d  

f l o w i n g   o i l .   The  r e s e r v o i r   is  a t t a c h e d   to  the   s u r f a c e  

by  the   s u c k e r   rod  s t r i n g .  

The  r e s e r v o i r   is  c h a r g e d   at   the   w e l l   head  or  p r i o r   t o  

i t s   a r r i v a l   t h e r e   w i t h   i n e r t   gas  to  a  p r e s s u r e   wh ich   i s  

g r e a t e r   t h a t   t h a t   a t   t he   i n t e r f a c e   of  t he   w e l l   in  w h i c h  

i t   is  to  be  u s e d .   T h i s   p r e d e t e r m i n e d   p r e s s u r e   is  l e s s  

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

of  a  s u c k e r   rod  and  t h u s ,   at   the   f i r s t   u p s t r o k e ,   t h e  

s e a l   is  b r o k e n   and  the   p r e s s u r e   w i t h i n   t h e   r e s e r v o i r   a n d  

the   p r e s s u r e   a t   t h e   i n t e r f a c e   e q u a l i s e .   For  e x a m p l e   t h e  

i n t e r f a c e   p r e s s u r e   may  be  1 , 0 0 0   p s i   w h i c h   d o u b l e s   t o  

2 , 0 0 0   on  the   u p s t r o k e .   Thus  a  p r e s s u r i s a t i o n   p r e s s u r e  

of  1 , 5 0 0   p s i   wou ld   be  i n d i c a t e d .  



The  v a l v e   may  be  a  f l a p p e r   v a l v e   as  shown  in   F i g u r e s   2 3 ,  

27  and  31.  A  f l a p   70  is   p i v o t e d   to  the   w a l l   of  t h e  

r e s e r v o i r   a t   71  and  u n t i l   t he   r e s e r v o i r   is  p o s i t i o n e d ,  

i t   s e a t s   on  v a l v e   s e a t   72.  T h i s   is  shown  in  F i g u r e  

23a .   Once  p o s i t i o n e d ,   and  when  the   w e l l   p r e s s u r e   h a s  

o v e r c o m e   t he   s e a l ,   t he   p o s i t i o n   is   as  shown  i n  F i g u r e  

23b.   The  f l a p   p i v o t s   and  is  h e l d   out   of  e n g a g e m e n t   b y  

h o l d i n g   c l i p   7 3 .  

An  a l t e r n a t i v e   a r r a n g e m e n t   is  shown  in  F i g u r e s   24  and  28 

in  w h i c h   a  b a l l   74  s e a t s   a g a i n s t   a  v a l v e   s e a t   75  u n t i l  

t he   r e s e r v o i r   is  p o s i t i o n e d .   When  the   w e l l   p r e s s u r e  

o v e r c o m e s   t he   s e a l ,   t he   b a l l   moves  u p w a r d l y   and  i s  

o p t i o n a l l y   h e l d   out   of  e n g a g e m e n t   at   p o s i t i o n   76  by  a  

b a l l   c a t c h e r   a r r a n g e m e n t   i n d i c a t e d   g e n e r a l l y   a t   7 7 .  

As  an  a l t e r n a t i v e   to  t h e   f l a p p e r   v a l v e   or  b a l l   v a l v e ,   a 

d o w n h o l e   l o c k i n g   v a l v e   may  be  p r o v i d e d   w h i c h   i s  

a c t u a t e d ,   e i t h e r   to  open   i t   or  to  c l o s e   i t ,   by  t u r n i n g  

or  o t h e r w i s e   a c t u a t i n g   t h e   s u c k e r   rod  s t r i n g .   T h i s  

v a l v e   s y s t e m   is  more  f l e x i b l e   t h a n   the   two  p r e v i o u s l y  

d e s c r i b e d   s y s t e m s   s i n c e   t h e   r e s e r v o i r   may  be  f r e e d   f r o m  

t h e   w e l l   w i t h   i t s   gas  p r e s s u r e   i n t a c t   or  i t   may  be  m a d e  

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

or  c h o k e d   or  l e f t   f u l l y   o p e n .   The  f l a p p e r   v a l v e   a n d  

b a l l   v a l v e   c o n t r o l l e d   r e s e r v o i r s   a re   r e t r e i v e d   f r o m   t h e  



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

O t h e r   v a l v e   means  c o u l d ,   of  c o u r s e ,   be  u s e d   and  i t   i s  

no t   i n t e n d e d   t h a t   the   p r e s e n t   a p p l i c a t i o n   be  l i m i t e d   t o  

t h o s e   d e s c r i b e d .  

F i g u r e s   23  and  31  show  a  f l a p p e r   v a l v e   c l o s e d   r e s e r v o i r  

a t t a c h e d   at   i t s   b o t t o m ,   in  u s e ,   end  to  f l o w   p o r t   m e m b e r  

79  h a v i n g   f i v e   e n t r y   p o r t s   to  a l l o w   o i l   to  f l o w   f rom  t h e  

w e l l   to  t he   r e s e r v o i r ,   and  of  c o u r s e   out   a g a i n .   T h e  

f l o w   p o r t   member  is  more  f u l l y   d e s c r i b e d   a b o v e   i n  

r e l a t i o n   to  a n o t h e r   a s p e c t   of  the   i n v e n t i o n ,   bu t   t w o  

v a r i a t i o n s   a r e   shown  h e r e i n .   The  v a r i a t i o n   shown  i n  

F i g u r e   27  has  a  p in   t y p e   c o u p l i n g   80  f o r   c o n n e c t i n g   t o  

the   p l u n g e r   w h i l e   t h a t   shown  in  F i g u r e   31  has  a  box  t y p e  

c o u p l i n g   81,  a l s o   fo r   c o n n e c t i n g   to  the   p l u n g e r .  

The  r e s e r v o i r   c o m p r i s e s   a  main  r e s e r v o i r   body  82  h a v i n g  

a  c o m p a r a t i v e l y   l a r g e   i n t e r n a l   v o l u m e .   At  t he   l ower   e n d  

of  t h i s   is  e i t h e r   f o r m e d   or  a t t a c h e d   a  s e a l   u n i t   83 

w h i c h   is   c o n n e c t e d   to  the   main   body  in  s e a l i n g  

e n g a g e m e n t   and  c o n t a i n s   e i t h e r   t he   f l a p p e r   v a l v e ,   t h e  

b a l l   v a l v e   or  o t h e r   v a l v e   m e a n s .   The  v o l u m e   of  t h e  

r e s e r v o i r   must   v a r y   d e p e n d i n g   on  t he   c h a r a c t e r i s t i c s   o f  

the   o i l   w e l l   in  wh ich   i t   is  o p e r a t i n g .   If  i t   i s  

r e q u i r e d   to  i n c r e a s e   t he   v o l u m e   t h e n   the   u p p e r   end  o f  

the   main   body  may  be  a t t a c h e d   to  one  or  more  of  t he   w i d e  

d i a m e t e r   h o l l o w   s u c k e r   r o d s   w h i c h   form  a n o t h e r   a s p e c t   o f  



t h e   p r e s e n t   i n v e n t i o n .   When  u s e d   in  t h i s   way  t h e s e   w i d e  

d i a m e t e r   rods   c o n s t i t u t e   p a r t   of  t he   r e s e r v o i r .  

The  u p p e r   end  of  t h e   r e s e r v o i r   is   c o n n e c t e d   to  a  s o l i d  

s u c k e r   rod  s t r i n g   84  as  shown  in  f i g u r e   30,  or  to  a 

c o n t i n u o u s   h o l l o w   s u c k e r   rod  s t r i n g ,   by  means   of  a 

c o n n e c t o r   8 5 .  

The  r e s e r v o i r   i s ,   p r i o r   to  u s e ,   p r e s s u r i s e d   w i t h   a i r   o r  

i n e r t   gas  to  the   p r e d e t e r m i n e d   p r e s s u r e   t h r o u g h   a  o n e  

way  v a l v e   86.  T h i s   is  l o c a t e d   g e n e r a l l y   in  t he   r e g i o n  

of  t h e   c o n n e c t i o n   b e t w e e n   t he   r e s e r v o i r   and  t he   s u c k e r  

rod  s p r i n g   a l t h o u g h   t h e   e x a c t   p o s i t i o n   may  be  v a r i e d .  

In  F i g u r e s   25  and  29  the   v a l v e   86  is  e m b e d d e d   in  a  p i n  

c o u p l i n g   at  the   u p p e r   end  o f ,   in  one  c a s e   t he   r e s e r v o i r  

m a i n   body  83  and  in  t he   o t h e r   the   w ide   d i a m e t e r   h o l l o w  

s u c k e r   rod  87.  The  one  way  v a l v e   may  a l t e r n a t i v e l y   b e  

h o u s e d   in  a  neck   s e p a r a t i n g   the   two  box  c o u p l i n g s   o f  

c o n n e c t o r   85  as  shown  in  f i g u r e   32.  C o n n e c t o r   85  i s  

p r o v i d e d   w i t h   a  s e a l   88  of  g l a s s   f i l l e d   PTFE  in  the   b o x  

c o u p l i n g   c o n n e c t e d   to  t he   r e s e r v o i r ,   and  c o n n e c t o r   85  i s  

o v e r l e n g t h   to  a c c o m o d a t e   t he   v a l v e   86,  o t h e r w i s e   i t   i s  

o r t h o d o x .  

The  one  way  v a l v e   is  t h r e a d e d   a t   i t s   e x t e r i o r   90  ( F i g u r e  

26)  to  c o - o p e r a t e   w i t h   a  c o r r e s p o n d i n g   i n t e r n a l   t h r e a d  

of  t h e   neck   of  t he   c o n n e c t o r   85  or  of  w h a t e v e r   h o u s i n g  



i t   is  i n .   A  v a l v e   s t e m   91  b i a s s e d   by  a  s p r i n g   92  t o  

h o l d   c l o s e d   the   v a l v e   93  a g a i n s t   s e a t   94.  The  v a l v e  

i l l u s t r a t e d   is  m e r e l y   i n d i c a t i v e   of  t h o s e   k i n d s   of  v a l v e  

w h i c h   may  be  u s e d   and  i t   is  not   i n t e n d e d   to  l i m i t   t h e  

a p p l i c a t i o n   t h e r e t o .  

If  so  r e q u i r e d ,   t he   l o w e r   end  of  the   r e s e r v o i r   may  b e  

c o n n e c t e d   no t   d i r e c t l y   to  the   p l u n g e r   of  t h e   t r a v e l l i n g  

v a l v e ,   but   to  i t   t h r o u g h   a  s t r i n g   of  s o l i d   or  h o l l o w  

s u c k e r   r o d s .  



An  i n d i c a t i o n   of  t h e   v a r i o u s   a s p e c t s   of  t he   i n v e n t i o n   i s  

g i v e n   in  t he   f o l l o w i n g   p a r a g r a p h s :  

1.  A  s u c k e r   rod  s t r i n g   f o r   dampened   p u m p i n g   of  f l u i d  

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

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

a d j a c e n t   s u c k e r   r o d s ,   s a i d   c o n n e c t i n g   means  b e i n g   h o l l o w  

and  p r o v i d e d   w i t h   s e a l i n g   means  w h e r e b y   the   i n t e r i o r s   o f  

the   s u c k e r   r o d s   a r e   in  c o n t i n u o u s   c o m m u n i c a t i o n   and  may  

be  a t   a  p r e s s u r e   d i f f e r e n t   to  t h a t   of  t he   e x t e r i o r   o f  

the   s u c k e r   r o d s .  

2.  A  s u c k e r   rod  s t r i n g   as  s p e c i f i e d   in  p a r a g r a p h   1 ,  

w h e r e i n   e a c h   c o n n e c t i n g   means   is  i n t e g r a l   w i t h   a 

r e s p e c t i v e   one  of  t he   s u c k e r   rods   s u c h   t h a t   e a c h   s u c k e r  

rod  has  a  c o n n e c t i n g   means  a t   one  end  and  means  t o  

e n g a g e   s a i d   c o n n e c t i n g   means   at  t he   o t h e r   e n d .  

3.  A  s u c k e r   rod  s t r i n g   as  s p e c i f i e d   in  p a r a g r a p h   1 ,  

w h e r e i n   each   c o n n e c t i n g   means   c o m p r i s e s   a  h o u s i n g   i n t o  

w h i c h   may  be  e n g a g e d   an  end  of  e ach   of  two  a d j a c e n t  

s u c k e r   r o d s .  

4.  A  s u c k e r   rod  s t r i n g   as  s p e c i f i e d   in  p a r a g r a p h   1 ,  

w h e r e i n   t he   c o n n e c t i n g   means   c o m p r i s e s   a  male   member  a t  

e i t h e r   end  t h e r e o f   and  w h e r e i n   the   ends   of  t he   s u c k e r  

rods   a re   e a c h   f o r m e d   as  f e m a l e   u n i t s .  



5.  A  s u c k e r   rod  s t r i n g   as  s p e c i f i e d   in  any  p r e c e e d i n g  

p a r a g r a p h   w h e r e i n   t he   s e a l i n g   means  c o m p r i s e s   g l a s s  

r e i n f o r c e d   P T F E .  

6.  A  s u c k e r   rod  s t r i n g   as  s p e c i f i e d   in  p a r a g r a p h   1 ,  

w h e r e i n   t h e   c o n n e c t i n g   means  c o m p r i s e s   a  h o u s i n g   and  t h e  

s e a l i n g   means   is  p r o v i d e d   w i t h i n   t h e   h o u s i n g   so  as  to  b e  

c l a m p e d   b e t w e e n   the   ends   of  t he   two  s u c k e r   r o d s  

c o n n e c t e d   by  the   c o n n e c t i n g   m e a n s .  

7.  A  s u c k e r   rod  s t r i n g   as  s p e c i f i e d   in  p a r a g r a p h   6 ,  

w h e r e i n   t he   s e a l i n g   means  c o m p r i s e s   a  m e t a l   c a s i n g   o f  

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

e x t e n d i n g   f l a n g e ,   and  two  a n n u l a r   s h a p e d   s e a l s ,   t h e  

s e a l s   a b u t i n g   r e s p e c t i v e   s u r f a c e s   of  the   f l a n g e   a n d  

b e i n g   u r g e d   a g a i n s t   the   i n n e r   s u r f a c e   of  the   h o u s i n g   o f  

the  c a s i n g .  

8.  A  s u c k e r   rod  s t r i n g   as  s p e c i f i e d   in  p a r a g r a p h   6 ,  

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

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

s i d e s   of  w h i c h   two  s e a l s   a b u t .  

9.  A  s u c k e r   rod  s t r i n g   as  s p e c i f i e d   in  p a r a g r a p h   1 ,  

w h e r e i n   e a c h   s u c k e r   rod  e n g a g e s   i t s   c o r r e s p o n d i n g  

c o n n e c t i n g   means   by  way  of  c o - o p e r a t i n g   s c r e w   t h r e a d s  

and  w h e r e i n   t he   s e a l i n g   means  c o m p r i s e s   s e a l s   w h i c h  

e n g a g e   w i t h i n   t he   s c r e w   t h r e a d s .  



10.  A  s u c k e r   rod  s t r i n g   as  s p e c i f i e d   in  p a r a g r a p h   1 ,  

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

s h o u l d e r   on  t he   s u c k e r   rod  and  an  end  f a c e   of  t h e  

c o n n e c t i n g   m e a n s .  

11.  A  c o n n e c t o r   f o r   a  s u c k e r   r od ,   the   c o n n e c t o r   b e i n g  

g e n e r a l l y   h o l l o w   and  c y l i n d r i c a l ,   h a v i n g   means  to  e n g a g e  

a  s u c k e r   rod  a t   a t   l e a s t   one  end  and  s e a l i n g   means   w h i c h  

p r o v i d e   a  s e a l   b e t w e e n   t he   i n t e r i o r   of  a  s u c k e r   r o d  

c o n n e c t e d   to  s a i d   c o n n e c t i n g   means  and  t h e   e x t e r i o r   o f  

t h a t   s u c k e r   r o d .  

12.  A  c o n n e c t o r   f o r   a  s u c k e r   rod  as  s p e c i f i e d   i n  

p a r a g r a p h   11,  w h e r e i n   t h e   s e a l i n g   means  is   an  a n n u l u s   o f  

g l a s s   r e i n f o r c e d   P T F E .  

13.  A  c o n n e c t o r   f o r   r o d s ,   t he   c o n n e c t o r   h a v i n g   t w o  

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

w h i c h   is  p r o v i d e d   w i t h   an  e x t e r n a l   c o u p l i n g   m e a n s  

a d a p t e d   to  c o - o p e r a t e   w i t h   an  i n t e r n a l   c o u p l i n g   means  o f  

the   rods   to  be  c o n n e c t e d   by  the   c o n n e c t o r .  

14.  A  c o n n e c t o r   as  s p e c i f i e d   in  p a r a g r a p h   13,  w h e r e i n  

e a c h   of  t h e   c o u p l i n g   means   is   in  the   fo rm  of  a  s c r e w  

t h r e a d .  

15.  A  c o n n e c t o r   as  s p e c i f i e d   in  p a r a g r a p h   13  or  1 4 ,  

w h e r e i n   t he   c o n n e c t o r   has  an  a x i a l   bo re   p a s s i n g  

t h e r e t h r o u g h .  



16.  A  c o n n e c t o r   as  s p e c i f i e d   in  any  of  t h e   p a r a g r a p h s  

13  to  15,  w h e r e i n   t he   i n t e r m e d i a t e   p o r t i o n   of  t h e  

c o n n e c t o r   is  f o r m e d   w i t h   w r e n c h   f l a t s .  

17.  A  c o n n e c t o r   as  s p e c i f i e d   in  any  of  p a r a g r a p h s   13  t o  

16,  w h e r e i n   t h e   i n t e r m e d i a t e   p o r t i o n   of  t he   c o n n e c t o r   i s  

f o r m e d   w i t h   an  e l e v a t o r   s h o u l d e r .  

18.  A  c o n n e c t o r   as  s p e c i f i e d   in  any  of  p a r a g r a p h s   13  t o  

17,  w h e r e i n   t h e   e x t e r n a l   d i a m e t e r   of  t he   c o n n e c t o r   i s  

l a r g e r   t h a n   t h a t   of  t he   rods   to  be  c o n n e c t e d ,   w h e r e b y  

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

rods   a g a i n s t   wear   when  the   i n t e r c o n n e c t e d   r o d s   a re   u s e d  

w i t h i n   a  b o r e .  

19.  A  m e t h o d   of  m a k i n g   a  c o u p l i n g   ended   h o l l o w   t u b e  

c o m p r i s i n g   the   s t e p s   of  f o r g i n g   two  c o u p l i n g   u n i t s ,  

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

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

of  any  d e s i r e d   l e n g t h ,   and  f r i c t i o n   w e l d i n g   e a c h   end  o f  

the   t u b e   to  a  r e s p e c t i v e   one  of  t he   b o r e d   c o u p l i n g   u n i t s .  

20.  A  m e t h o d   as  s p e c i f i e d   in  p a r a g r a p h   19,  f u r t h e r  

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

f o r m e d   by  t he   f r i c t i o n   w e l d i n g .  



21.  A  m e t h o d   as  s p e c i f i e d   in  p a r a g r a p h   19  or  2 0 ,  

f u r t h e r   c o m p r i s i n g   t he   s t e p   of  p r i o r   to  f r i c t i o n  

w e l d i n g ,   u p s e t   f o r g i n g   the   ends   of  t he   t u b e .  

22.  A  m e t h o d   as  s p e c i f i e d   in  p a r a g r a p h   19  or  2 0 ,  

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

u p s e t   in  t he   ends   of  the   t u b e .  

23.  A  m e t h o d   as  s p e c i f i e d   in  any  of  p a r a g r a p h s   19  t o  

22,  f u r t h e r   c o m p r i s i n g   the   s t e p   of  p r o v i d i n g   s c r e w  

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

24.  A  s u c k e r   rod  s t r i n g   c o m p r i s i n g   a t   l e a s t   in  i t s  

l ower   p o r t i o n   a  p l u r a l i t y   of  s u c k e r   r o d s   each   h a v i n g   a n  

i n t e r n a l   b o r e   of  d i a m e t e r   g r e a t e r   t h a n   t he   d i a m e t e r   o f  

the   i n t e r n a l   b o r e   of  the   c o n n e c t i o n s   b e t w e e n   any  of  t w o  

of  s a i d   p l u r a l i t y   of  s u c k e r   r o d s .  

25.  A  s u c k e r   rod  s t r i n g   as  s p e c i f i e d   in  p a r a g r a p h   2 4 ,  

w h e r e i n   t h e   s u c k e r   r ods   e a c h   have   a  b o r e   of  d i a m e t e r  

w h i c h   is  a t   l e a s t   t w i c e   as  l a r g e   as  t h e   d i a m e t e r   of  t h e  

bo re   of  t he   c o n n e c t i o n s .  

26.  A  s u c k e r   rod  s t r i n g   as  s p e c i f i e d   in  p a r a g r a p h   24  o r  

25,  w h e r e i n   t h e   c o n n e c t i o n s   a r e   f o r m e d   by  way  o f  

c o n n e c t o r s   h a v i n g   a  male  member  a t   e a c h   end  w h i c h   e n g a g e  

the   i n t e r n a l   b o r e   of  t h e  



s u c k e r   r o d s   wh ich   t h e r e b y   a c t   as  a  f e m a l e   c o u p l i n g  

c o m p o n e n t s .  

27.   A  s u c k e r   rod  s t r i n g   as  s p e c i f i e d   in  p a r a g r a p h   24  o r  

25,   w h e r e i n   the  i n t e r n a l   d i a m e t e r   of  e a c h   s u c k e r   r o d  

n a r r o w s   i n t o   a  neck   p o r t i o n   in  the   r e g i o n   of  t h e  

c o u p l i n g .  

28.  A  s u c k e r   rod  s t r i n g   as  s p e c i f i e d   in  any  o f  

p a r a g r a p h s   24  to  27,  f u r t h e r   c o m p r i s i n g   a  f e e d   m e m b e r  

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

o p e n i n g s   i n t o   the   s a i d   i n t e r n a l   b o r e s   of  t he   s u c k e r   r o d s .  

29.   A  s u c k e r   rod  s t r i n g   as  s p e c i f i e d   in  any  o f  

p a r a g r a p h s   24  to  28,  w h e r e i n   the   e x t e r n a l   s u r f a c e s   o f  

t h e   s u c k e r   rods   a r e   g r o o v e d .  

30.  A  s u c k e r   rod  f o r   use   as  one  of  the   s a i d   p l u r a l i t y  

of  s u c k e r   rods   of  the   s u c k e r   rod  s t r i n g   as  s p e c i f i e d   i n  

any  of  the   p a r a g r a p h s   24  to  2 9 .  

31.  A  s u c k e r   rod  f o r   use   as  one  of  the   s a i d   p l u r a l i t y  

of  s u c k e r   rods   of  t he   s u c k e r   rod  s t r i n g   as  s p e c i f i e d   i n  

p a r a g r a p h   27,  w h e r e i n   a  male   c o u p l i n g   c o m p o n e n t   i s  

f r i c t i o n   w e l d e d   to  one  end  of  a  s u c k e r   rod  at  t he   n e c k e d  

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



32.  An  a p p a r a t u s   f o r   u s e   in  t h e   p u m p i n g   of  o i l  

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

p r e s s u r i s e d   to  a  p r e s s u r e   a t   l e a s t   e q u a l   to  t h a t   a t   t h e  

d o w n h o l e   i n t e r f a c e   p r i o r   to  i n s e r t i o n   of  the   r e s r v o i r  

d o w n h o l e ,   t he   r e s e r v o i r   a c c e p t i n g   an  i n t a k e   of  o i l  

d u r i n g   an  u p s t r o k e   of  t h e   p u m p i n g ,   t h e r e b y   c o m p r e s s i n g  

t he   gas  w i t h i n   t h e   r e s e r v o i r   and  e f f e c t i n g   p u l s a t i o n  

d a m p e n i n g .  

33.  A p p a r a t u s   as  s p e c i f i e d   in   p a r a g r a p h   32,  w h e r e i n   t h e  

r e s e r v o i r   is  p r e s s u r i s e d   p r i o r   to  i n s e r t i o n   d o w n h o l e   a n d  

is  s e a l e d .  

34.  A p p a r a t u s   as  s p e c i f i e d   in   p a r a g r a p h   33,  w h e r e i n   t h e  

r e s e r v o i r   is  s e a l e d   by  a  f l a p p e r   v a l v e .  

35.  A p p a r a t u s   as  s p e c i f i e d   in  p a r a g r a p h   33,  w h e r e i n   t h e  

r e s e r v o i r   is  s e a l e d   by  a  b a l l   v a l v e .  

36.  A p p a r a t u s   as  s p e c i f i e d   in  p a r a g r a p h   33,  w h e r e i n   t h e  

r e s e r v o i r   is  s e a l e d   by  a  l o c k i n g   v a l v e   a c t u a t e d   b y  

r o t a t i o n   of  t he   s u c k e r   rod   s t r i n g   to  w h i c h   t he   r e s e r v o i r  

is  a t t a c h e d .  

37.  A p p a r a t u s   as  s p e c i f i e d   in   any  of  p a r a g r a p h s   32  t o  

36,  w h e r e i n   t h e   r e s e r v o i r   i s   p r e s s u r i s e d   to  a  p r e s s u r e  

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



p r i o r   to  i n s e r t i o n   of  t he   r e s e r v o i r   d o w n h o l e   bu t   l e s s  

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

p u m p i n g .  

38.  A p p a r a t u s   as  s p e c i f i e d   in  p a r a g r a p h   34  or  3 5 ,  

w h e r e i n   t he   v a l v e ,   once   o p e n e d ,   is  h e l d   o p e n .  

39.  A p p a r a t u s   as  s p e c i f i e d   in  p a r a g r a p h   32,  w h e r e i n   t h e  

r e s e r v o i r   is  c h a r g e d   by  a  one  way  v a l v e   l o c a t e d   a t   t h e ,  

in  u s e ,   u p p e r   end  of  t he   r e s e r v o i r .  

40.  A p p a r a t u s   as  s p e c i f i e d   in  any  of  p a r a g r a p h s   32  t o  

39,  w h e r e i n   t h e   r e s e r v o i r   c o m p r i s e s   a  p l u r a l i t y   o f  

s u c k e r   r ods   of  t he   t y p e   s p e c i f i e d   as  p a r t   of  t h e  

p l u r a l i t y   of  s u c k e r   r ods   d e f i n e d   in  p a r a g r a p h   2 4 .  

41.  A  c o n n e c t o r   h a v i n g   one  end  a d p a t e d   to  c o u p l e   w i t h   a 

s u c k e r   rod  s t r i n g ,   t he   o t h e r   end  a d p a t e d   to  c o u p l e   w i t h  

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

r e s e r v o i r   of  p r e s s u r i s e d   gas  and  c o m p r i s i n g   a  one  w a y  

v a l v e   means  to  a l l o w   c h a r g i n g   of  s a i d   r e s e r v o i r   w i t h  

p r e s s u r i s e d   gas  p r i o r   to  t he   s u c k e r   rod  s t r i n g   b e i n g  

c o n n e c t e d   to  t he   c o n n e c t o r .  

42.  A  c o n n e c t o r   as  s p e c i f i e d   in  p a r a g r a p h   41,  w h e r e i n  

the   c o n n e c t o r   has  two  f e m a l e   c o u p l i n g   members   and  t h e  

one  way  v a l v e   means  is   h o u s e d   in  a  n e c k e d   p o r t i o n  

i n t e r c o n n e c t i n g   the   f e m a l e   c o u p l i n g   m e m b e r s .  



1.  A  s u c k e r   rod  s t r i n g   f o r   d a m p e n e d   p u m p i n g   of  f l u i d  

c o m p r i s i n g   a  p l u r a l i t y   of  h o l l o w   s u c k e r   r o d s   ( 1 0 ) ,   a  

c o r r e s p o n d i n g   p l u r a l i t y   of  means  (11)   c o n n e c t i n g   e a c h  

two  a d j a c e n t   s u c k e r   r o d s   ( 1 0 ) ,   s a i d   c o n n e c t i n g  m e a n s  

(11)  b e i n g   h o l l o w   s u c h   t h a t   t he   i n t e r i o r s   of  t he   s u c k e r  

r o d s   (10)  a r e   in   c o n t i n u o u s   c o m m u n i c a t i o n   c h a r a c t e r i s e d  

in  t h a t   t he   c o n n e c t i n g   means  (11)   a r e   p r o v i d e d   w i t h  

s e a l i n g   means   (16)   w h e r e b y   the   i n t e r i o r s   of  t he   s u c k e r  

r o d s   (10)  may  be  a t   a  p r e s s u r e   d i f f e r e n t   to  t h a t   of  t h e  

e x t e r i o r   of  t h e   s u c k e r   r ods   ( 1 0 ) .  

2.  A  c o n n e c t o r   (11)   f o r   a  s u c k e r   rod  ( 1 0 ) ,   t h e  

c o n n e c t o r   (11)   b e i n g   g e n e r a l l y   h o l l o w   and  c y l i n d r i c a l ,  

h a v i n g   means  (12)   to  e n g a g e   a  s u c k e r   rod  (10)   at   a t  

l e a s t   one  end  c h a r a c t e r i s e d   by  s e a l i n g   means   (16)   w h i c h  

p r o v i d e   a  s e a l   b e t w e e n   the   i n t e r i o r   of  a  s u c k e r   rod  ( 1 0 )  

c o n n e c t e d   to  s a i d   c o n n e c t i n g   means   (11)   and  t h e   e x t e r i o r  

of  t h a t   s u c k e r   rod   ( 1 0 ) .  

3.  A  c o n n e c t o r   (24)   f o r   rods   ( 1 0 ) ,   t h e   c o n n e c t o r   ( 2 4 )  

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

(39)  c h a r a c t e r i s e d   in  t h a t   e a c h   end  p o r t i o n   i s  p r o v i d e d  

w i t h   an  e x t e r n a l   c o u p l i n g   means  (32)   a d a p t e d   t o  

c o - o p e r a t e   w i t h   an  i n t e r n a l   c o u p l i n g   m e a n s  ( 3 3 )   of  t h e  

r o d s   (10)  to  be  c o n n e c t e d   by  t h e   c o n n e c t o r   ( 2 4 ) .  



4.  A  m e t h o d   of  m a k i n g   a  c o u p l i n g   ended   h o l l o w   t u b e   ( 1 0 )  

c o m p r i s i n g   the   s t e p s   of  f o r m i n g   two  c o u p l i n g   u n i t s   ( 2 5 )  

and  w e l d i n g   each   to  a  r e s p e c t i v e   end  of  t u b e   ( 1 0 )  

c h a r a c t e r i s e d   in  t h a t   t h e   c o u p l i n g   u n i t s   (25)   a r e   f o r m e d  

by  f o r g i n g ,   in  t h a t   t he   c o u p l i n g   u n i t s   (25)   a r e   f r i c t i o n  

w e l d e d   to  t he   r e s p e c t i v e   ends   of  the   t u b e   (10)   and  i n  

t h a t   p r i o r   to  w e l d i n g   an  a x i a l   bo re   (17)  i s   i n t r o d u c e d  

a l o n g   t he   l e n g t h   of  e a c h   of  t he   c o u p l i n g   u n i t s   ( 2 5 ) .  

5.  A  s u c k e r   rod  s t r i n g   (1)  c h a r a c t e r i s e d   by  h a v i n g   a t  

l e a s t  i n  i t s   lower   p o r t i o n   a  p l u r a l i t y   of  s u c k e r   r o d s  

e a c h   w i t h   an  i n t e r n a l   b o r e   (17)   of  d i a m e t e r   g r e a t e r   t h a n  

the   d i a m e t e r   of  the   i n t e r n a l   b o r e   of  t he   c o n n e c t i o n s  

b e t w e e n   any  two  of  s a i d   p l u r a l i t y   of  s u c k e r   r o d s .  

6.  A  s u c k e r   rod  f o r   u se   in  a  s u c k e r   rod  s t r i n g   (1)  a s  

c l a i m e d   in  c l a i m   5 .  

7.  An  a p p a r a t u s   f o r   u s e   in  t he   pumping   of  o i l  

c h a r a c t e r i s e d   by  a  d o w n h o l e   e n c l o s e d   r e s e r v o i r   of  g a s  

p r e s s u r i s e d   to  a  p r e s s u r e   a t   l e a s t   e q u a l   to  t h a t   a t   t h e  

d o w n h o l e   i n t e r f a c e   p r i o r   to  i n s e r t i o n   of  t he   r e s e r v o i r  

d o w n h o l e ,   t he   r e s e r v o i r  a c c e p t i n g   an  i n t a k e   of  o i l  

d u r i n g   an  u p s t r o k e   o f ,  t h e   p u m p i n g ,   t h e r e b y   c o m p r e s s i n g  

the   g a s  w i t h i n   t h e  r e s e r v o i r   and  e f f e c t i n g   p u l s a t i o n  

d a m p e n i n g .  



8.  A  c o n n e c t o r   (85)   h a v i n g   one  end  a d a p t e d   to  c o u p l e  

w i t h   a  s u c k e r   rod  s t r i n g   (1)  c h a r a c t e r i s e d   by  h a v i n g   i t s  

o t h e r   end  a d p a t e d   to  c o u p l e   w i t h   a  s u c k e r   rod  f o r m i n g  

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

and  by  a  one  way  v a l v e   means  (86)  w h i c h   a l l o w s   c h a r g i n g  

of  s a i d   r e s e r v o i r   w i t h   p r e s s u r i s e d   gas  p r i o r   to  t h e  

s u c k e r   rod  s t r i n g   (1)  b e i n g   c o n n e c t e d   to  t h e   c o n n e c t o r  

( 8 5 ) .  
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