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(§4)  Pump  noise  filtering  apparatus  for  a  borehole  measurement  while  drilling  system  utilizing  drilling  fluid  pressure  sensing. 

@  An  apparatus  for  removing  pulsation  noise  caused  by 
a  well  drilling  fluid  circulating  pump  from  fluid  pressure 
pulse  transmitted  measurement  while  drilling  date  passing 
through  drilling  fluid  in  a  drill  string  of  a  borehole  measure- 
ment  while  drilling  system.  The  noise  filtering  apparatus 
includes  a  drilling  fluid  pressure  sensor  and  an  adaptive 
estimator  that  memorizes  the  pulse  noise  signature  of  a 
pump  in  synchronization  with  the  pump's  strokes.  The  me- 
morized  signature  is  removed  from  the  signal  data  derived 

P£  from  pressure  pulsations  in  the  drilling  fluid  in  order  to 
remove  or  filter  the  pump's  noise  or  pressure  signal  disturb- 
ing  influence  from  this  data.  The  adaptive  estimator  is  ar- 
ranged  such  that  it  will  compensate  for  changing  operating 
conditions  of  the  pump  so  that  this  pump  created  noise  is 

O  substantially,  continuously  filtered  from  the  measurement 
0)  while  drilling  date. 
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