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©  Tool  for  scanning  the  inner  surface  of  a  large  pipe. 
A  tool  (100)  for  scanning  the  inner  surface  (110)  of  a  pipe 

(106),  comprising  a  scanning  section  (112)  interacting  with  a 
centering  section  (114).  The  scanning  section  includes  an 
axle  member  (128)  having  strut  members  (130)  rigidly 
connected  thereto  and  projecting  diametrically  outwardly  for 
urging  inspection  probe  sleds  (126)  against  the  pipe  surface. 
The  centering  section  (114)  includes  a  slide  cylinder  (124) 
coaxially  disposed  about  the  axle  member  (128),  and  having 
rigidly  connected  actuating  members  (120)  projecting  di- 
ametrically  outward  for  contacting  the  pipe  inner  wall  with 
sufficient  force  to  center  and  support  the  tool  within  the  pipe. 
Locking  means  (146)  are  provided  within  the  actuating 
member  (120)  for  selectively  engaging  the  axle  member 
(128)  to  lock  the  longitundinal  position  of  the  strut  member 
(130)  relative  to  the  actuating  member  (120).  A  positioning 
device  (102)  is  connected  to  the  axle  member  (128)  whereby 
in  a  first  mode  of  operation  the  scanning  section  (112)  can  be 
rotated  or  moved  longitudinally  relative  to  the  supporting 
base  provided  by  the  centering  section  (114).  In  a  second 
mode  of  operation,  the  actuating  members  (120)  are  disen- 
gaged  from  the  pipe  surface  (110)  and  the  axle  member  (128) 
is  locked  to  the  slide  cylinder  (124)  by  means  of  a  piston 
(140),  and  locking  rod  (142,  146).  In  the  lock  mode,  the  tool 
(100)  can  be  relocated  within  the  pipe  (106).  The  tool 
provides  centering  and  support  even  in  pipe  elbows,  such 
that  the  probe  sleds  can  traverse  and  closely  follow  the  entire 
contoured  pipe  surface  (110). 





BACKGROUND  OF  THE  INVENTION 

This  i n v e n t i o n   r e l a t e s   to  remotely  c o n t r o l l e d   t o o l s  

for  use  in  r e l a t i v e l y   i n a c c e s s i b l e   a r ea s ,   and  more  p a r t i c u l a r l y  

to  a  tool  for  i n t e r n a l l y   i n s p e c t i n g   elbows  in  large  p i p e s .  

In  many  i n d u s t r i e s ,   the  need  a r i s e s   for  i n s p e c t i n g  

the  i n t e g r i t y   or  su r f ace   p r o p e r t i e s   of  l a rge   pieces  o f  

equipment  t h a t   may  opera te   under  p r e s s u r e   or  o therwise   have  

p o t e n t i a l l y   severe   economic  or  s a f e t y   consequences  in  the  e v e n t  

of  rup tu re   or  f a i l u r e .   In  the  nuc l ea r   power  i n d u s t r y ,   t h e  

r eac to r   vessel   and  a s s o c i a t e d   nozzles   and  piping  must  be 

p e r i o d i c a l l y   i n s p e c t e d .   One  area  t ha t   has  been  p a r t i c u l a r l y  

d i f f i c u l t   to  i n s p e c t   is  the  elbow  a r e a  i n   p iping  connected  t o  

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

to  assure   tha t   no  cracks  or  o ther   weaknesses  will  render  t h e  

pipe  s u s c e p t i b l e   to  f a i l u r e .  

SUMMARY  OF  THE  INVENTION 

The  appa ra tus   of  the  p r e s e n t   i nven t ion   solves  t h i s  

problem,  in  the  form  of  a  unique  tool  having  two  m a j o r  

s e c t i o n s ,   a  scanning  sec t ion   and  a  c e n t e r i n g   s ec t ion .   In  u s e ,  

the  i n s p e c t i o n   tool  is  p r e f e r a b l y   mounted  on  a  c o n v e n t i o n a l  

p o s i t i o n i n g   device  tha t   is  a l i gned   with  the  r e a c t o r   v e s s e l  

nozzle  from  wi th in   the  v e s s e l .   The  scanning  sec t ion   of  t h e  

tool  c a r r i e s   s leds   for  suppor t ing   conven t iona l   u l t r a s o n i c  

probes,   and  the  c e n t e r i n g   s ec t ion   p rov ides   a  means  f o r  



c e n t e r i n g   the  tool  wi th in   the  pipe  and  suppor t ing   i t   d u r i n g  

l o n g i t u d i n a l   and  r o t a t i o n a l   motion  of  the  scanning  s e c t i o n .  

In  more  s p e c i f i c   terms,   the  scanning  s ec t i on   i n c l u d e s  

an  axle  member  to  which  are  r i g i d l y   connected  p r e f e r a b l y   two 

sets   of  d i a m e t r i c a l l y   ex tend ing   s t r u t   members.  The  s t r u t  

members  inc lude   outer   p o r t i o n s   which  car ry   the  s leds   and  have 

means  for  urging  the  s leds  outwardly  toward  the  i n t e r n a l .  

su r f ace   of  the  pipe.   The  c e n t e r i n g   s ec t ion   i nc ludes   a  s l i d e  

c y l i n d e r   or  s leeve  c o a x i a l l y   d isposed  about  the  axle  member  and 

having  p r e f e r a b l y   two  sets   of  a c t u a t i n g   members  r i g i d l y  

connected   t he re to   and  p r o j e c t i n g   d i a m e t r i c a l l y   outward.  The 

a c t u a t i n g   members  i nc lude   means  for  extending  the  ou te r   p o r t i o n  

of  the  member  into  c o n t a c t   with  the  pipe  wall  under  s u f f i c i e n t  

p r e s s u r e   to  secure  the  tool  wi th in   the  pipe.  Locking  means  a r e  

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

engaging  the  axle  to  lock  the  l o n g i t u d i n a l   p o s i t i o n   of  t h e  

s t r u t   member  r e l a t i v e   to  the  a c t u a t i n g   member. 

When  connected  to  the  conven t iona l   remote  p o s i t i o n e r ,  

the  tool  ope ra tes   in  e s s e n t i a l l y   two  modes.  Once  the  tool  ha s  

been  i n i t i a l l y   p o s i t i o n e d   wi th in   the  nozzle  or  pipe,   the  f i r s t  

mode  begins  when  the  a c t u a t i n g   members  are  extended  to  b e a r  

upon  the  pipe  i n t e r n a l   su r face   to  cen te r   and  secure  the  t o o l .  

The  axle  member  is  f ree   to  r o t a t e   within  the  s leeve   t h e r e b y  

enab l ing   the  sleds  c a r r i e d   thereon  to  make  a  c o m p l e t e  

r e v o l u t i o n   around  the  inner  su r face   of  the  pipe.  With  t h e  

c e n t e r i n g   sec t ion   in  p l ace ,   the  p o s i t i o n e r   may  advance  t h e  

scanning  sec t ion   l o n g i t u n d i n a l l y   r e l a t i v e   to  the  c e n t e r i n g  

s ec t i on   and  then  r o t a t e   the  scanning  sec t ion   to  t e s t   a n o t h e r  

c i r c u m f e r e n t i a l   s t r i p   on  the  pipe  inner   s u r f a c e .  

After  several   such  r o t a t i o n s ,   the  e n t i r e   tool  must  be 

advanced  wi thin   the  p ipe,   in  accordance  with  the  second  mode  o f  

o p e r a t i o n .   The  outward  bias  on  the  s t r u t s   is  r e l axed   and  t h e  

a c t u a t i n g   member  is  r e t r a c t e d .   While  r e t r a c t i n g ,   the  a c t u a t i n g  

member  locks  the  axle  member  with  r e s p e c t   to  the  s l i d i n g  

s l eeve .   When  the  p o s i t i o n e r   pushes  on  the  too l ,   the  e n t i r e  

tool  moves  f u r t h e r   into  the  pipe.   The  locking  ac t ion   m a i n t a i n s  

the  s p a t i a l   r e l a t i o n s h i p   between  the  scanning  s ec t ion   and  t h e  

c e n t e r i n g   s e c t i o n .  



To  begin  another   i n s p e c t i o n   cyc le ,   the  c e n t e r i n g  

s ec t i on   is  secured  to  the  inner  su r f ace   of  the  pipe  and  t h e  

scanning  s ec t ion   is  extended  to  urge  the  i n s p e c t i o n   s l e d s  

a g a i n s t   the  pipe  w a l l .  

The  p r e s e n t   i n v e n t i o n   p rov ides   a  tool  for  i n s p e c t i n g  

the  curved,   o r  e lbow  por t ion   of  a  l a rge   pipe  by  u n i q u e l y  

c o o r d i n a t i n g   of  the  c e n t e r i n g   and  suppor t i ng   f u n c t i o n ,   with  t h e  

i n s p e c t i o n   probe  t r a n s l a t i o n   f u n c t i o n .   The  i n s p e c t i o n   s t r u t s  

can  be  r o t a t e d   to  enable  g imbal led   s leds   to  m a i n t a i n  

p e r p e n d i c u l a r i t y   with  r e s p e c t   t h e i r   r e s p e c t i v e   t r a v e r s e d  

s u r f a c e s ,   while  the  c e n t e r i n g   s ec t i on   provides   a  firm,  c e n t e r e d  

base.   Several  scan  r o t a t i o n s   can  be  taken  from  a  given  b a s e  

p o s i t i o n ,   s ince  the  scanning  and  c e n t e r i n g   s ec t i ons   a r e  

independen t   during  the  i n s p e c t i o n   mode.  The  p rec i se   l o c a t i o n  

of  the  s leds   can  be  c o n t r o l l e d   and  recorded  based  only  on 

the  known  c o o r d i n a t e s   of  the  p o s i t i o n e r ,   wi thout   s i g n i f i c a n t  

u n c e r t a i n t i e s   added  by  the  i n s p e c t i o n   tool  i t s e l f .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Addi t iona l   f e a t u r e s ,   b e n e f i t s   and  advantages  of  t h e  

i nven t ion   will  be  ev iden t   to  those  s k i l l e d   in  th is   a r t ,   f rom 

the  d e s c r i p t i o n   of  the  p r e f e r r e d   embodiment  set  for th   below  and 

the  r e f e r e n c e s   to  the  accompanying  f i g u r e s ,   in  which:  

Figure  1  is  a  p a r t i a l l y   s e c t i o n e d   view  of  a  n u c l e a r  

r e a c t o r   vessel   nozzle  and  pipe  elbow  in  which  are  l oca t ed   a 

conven t iona l   remote  p o s i t i o n e r   device  to  which  is  a t t a ched   t h e  

i n v e n t i v e   i n s p e c t i o n   tool ;   and 

Figure  2  is  an  e n l a r g e d ,   p a r t i a l l y   s ec t ioned   view  o f  

the  i n s p e c t i o n   t oo l ,   showing  in  p a r t i a l   cut-away,   t h e  

r e l a t i o n s h i p   between  the  scanning  sec t ion   axle  member  and  t h e  

c e n t e r i n g   sec t ion   sleeve  c y l i n d e r .  

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT 

Figure  1  shows  the  i n v e n t i v e   i n s p e c t i o n   tool  100 

connected  to  a  convent iona l   remote  p o s i t i o n e r   102,  as  would  be 

employed  for  making  an  u l t r a s o n i c   i n s p e c t i o n   of  the  i n n e r  

sur face   of  the  nozzle  104  and  pipe  106  a s s o c i a t e d   with  a 
nuc lear   r e a c t o r   vessel  108.  The  p o s i t i o n e r   102  is  t y p i c a l l y  

cen te red   on  the  v e r t i c a l   axis  of  the  vessel  108  and  is  e x t e n d e d  



t r a n v e r s e l y   from  the  vessel  axis  along  the  c e n t e r l i n e   of  t h e  

nozzle  inner  wall  104.  The  invent ion   will  be  de sc r ibed   w i t h  

r e spec t   to  an  i n t e r m e d i a t e   p o s i t i o n   along  the  pipe  106,  where  a 

turn ,   or  elbow  110  in  the  pipe  p revents   a c c e p t a b l e   ope ra t i on   o f  

convent iona l   i n s p e c t i o n   t o o l i n g .  

The  basic   o p e r a t i o n   of  the  tool  100  invo lves   a 

scanning  s e c t i o n   112  i n t e r a c t i n g  w i t h   a  c e n t e r i n g   s ec t ion   114.  

The  c e n t e r i n g   s ec t i on   114  cen te r s   and  suppor t s   the  i n s p e c t i o n  

tool  100,  while  the  ex t ens ion   mechanism  116  and  r o t a t o r  

mechanism  118  on  the  remote  p o s i t i o n e r   102  cont ro l   the  s c a n n i n g  

sec t ion   112.  Energ iz ing   the  a c t u a t o r   or  c e n t e r i n g   c y l i n d e r s  

120  secures   the  tool  a g a i n s t   the  inner  su r face   of  the  p i p e  

106.  E i the r   l o n g i t u d i n a l   or  r o t a t i o n a l   motion  may  be  i m p a r t e d  

to  the  scanning  s ec t ion   112,  even  at  the  pipe  elbow  110  t h rough  

the  f l e x i b i l i t y   provided  by  the  dual  un ive r sa l   j o i n t   122.  The 

scanning  sec t ion   112  c a r r i e s   pivoted  or  g imbal led   sleds  126 

which  follow  the  pipe  c o n t o u r .  

Figure  2  is  an  en larged   view  of  the  i n s p e c t i o n   t o o l  

100  shown  in  Figure   1,  with  a  p a r t i a l l y   cut-away  view  of  t h e  

cen t r a l   por t ion   of  the  tool  to  i l l u s t r a t e   the  r e l a t i o n s h i p  

between  the  scanning  s ec t ion   112  and  the  c e n t e r i n g   s e c t i o n  

114.  The  c e n t e r i n g   s ec t ion   114  inc ludes   a  s l i de   c y l i n d e r   124 

p r e f e r a b l y   in  the  form  a  journal   bear ing  tube  o r i e n t e d  

gene ra l ly   c o a x i a l l y   w i t h - t h e   cen te r   l i n e   of  the  pipe  106.  The 

a c t u a t i n g   c y l i n d e r s   120  are  r i g i d l y   connected  to  the  s l i d e  

c y l i n d e r   and  extend  d i a m e t r i c a l l y   toward  the  pipe  i n n e r  

su r f ace .   P r e f e r a b l y ,   two  sets  of  such  a c t u a t i n g   c y l i n d e r s   120 

are  a d j a c e n t l y   connected  on  a  s ingle   s l i d e   c y l i n d e r   124.  

The  scanning  sec t ion   112  i nc ludes   a  hub  or  a x l e  

member  128  c o a x i a l l y   disposed  within  the  s l ide   c y l i n d e r   124  and 

adapted  to  r o t a t e   and  s l i de   t h e r e w i t h i n .   A  set  of  s t r u t  

members  130  extend  d i a m e t r i c a l l y   from  the  axle  member  128,  a t  

p r e f e r a b l y   both  ends  t h e r e o f ,   ou ts ide   the  a c t u a t i n g   c y l i n d e r s  

120.  Inspec t ion   probe  sleds  126  are  l o c a t e d   on  outer   s t r u t  

segments  132  which  are  p r e f e r a b l y   outwardly  b iased  by 

c o n t r o l l e d   a i r   p r e s s u r e   through  the  axle  member  128  and  s t r u t  

130.  The  sleds  126  are  p r e f e r a b l y   gimbal led  134  to  allow  t h e  



sleds  to  main ta in   p e r p e n d i c u l a r i t y   with  r e s p e c t   to  the  p i p e  

inner  wall  110.  Although  the  i l l u s t r a t e d   embodiment  i s  

d i r e c t e d   to  an  u l t r a s o n i c   i n s p e c t i o n   t o o l ,   i t   should  be 

a p p r e c i a t e d   tha t   o ther   types  of  probes,   t r a n s d u c e r s   or  d e v i c e s  

could  be  c a r r i e d   by  the  sleds  wi thout   d e p a r t i n g   from  the  scope  
of  the  i n v e n t i o n .  

Each  a c t u a t i n g   c y l i n d e r   120  p r e f e r a b l y   inc ludes   an 

outer   a c t u a t o r   p o r t i o n   136  having  suppor t   pads  138  thereon  f o r  

engaging  the  pipe  walls   to  prevent   s l i d i n g .  T h e   outer   a c t u a t o r  

por t ion   136  is  p r e f e r a b l y   c o n t r o l l e d   by  a  p i s ton   140  to  which 

is  also  connected   an  inner  rod  142  t h a t   passes  through  an 

opening  144  in  the  s l i de   c y l i n d e r   or  s leeve  124.  Locking  pads 

146  are  adapted  to  engage  the  axle  member  128  when  the  p i s t o n  

140  moves  towards  the  s leeve  124,  thereby  r e t r a c t i n g   the  o u t e r  

por t ion   136  while  locking   the  scanning  sec t ion   112  to  t h e  

c e n t e r i n g   s ec t i on   114.  This  locks  the  l o n g i t u d i n a l   p o s i t i o n   o f  

the  s t r u t   member  130  r e l a t i v e   to  the  a c t u a t i n g   member  120  and 

enables   the  ex t ens ion   mechanism  116  on  the  remote  p o s i t i o n e r  

(Figure  1)  to  push  the  e n t i r e   i n s p e c t i o n   tool  100  to  a  new 

basic  l o c a t i o n   deeper  into  the  pipe  106.  

Once  the  tool  is  r e l o c a t e d   to  the  new  basic  p o s i t i o n ,  

the  p i s tons   140  are  a c tua t ed   outwardly  to  d isengage  the  l o c k i n g  

pads  146  and  to  engage  the  support   pads  138.  The  sleds  126 

are  urged  outwardly  into  con t ac t   with  the  pipe  wall  110,  and 

the  scanning  s ec t i on   112  may  be  r o t a t e d   or  moved  l o n g i t u d i n a l l y  

a  short   d i s t a n c e   along  the  pipe  r e l a t i v e   to  the  f ixed  p o s i t i o n  

of  the  c e n t e r i n g   s ec t ion   114.  P r e f e r a b l y ,   several   r o t a t i o n s  

are  made  by  the  scanning  sec t ion   112  for  a  given  f ixed  p o s i t i o n  

of  the  c e n t e r i n g   s ec t ion   114  so  tha t   the  time  r equ i r ed   t o  

complete  a  pipe  i n s p e c t i o n   is  minimized.   After  s e v e r a l  

r o t a t i o n s   the  s t r u t   member  130  will  near ly   abut  the  a c t u a t i n g  

cy l inde r   120  and  a  move  of  the  e n t i r e   tool  100  to  a  new 

pos i t i on   would  be  r equ i r ed .   Since  the  axle  128  is  locked  t o  

the  s l ide   c y l i n d e r   124  during  r e l o c a t i o n   of  the  too l ,   t h e  

r e l a t i v e   l o n g i t u d i n a l   spacing  between  the  scanning  sec t ion   112 

and  c e n t e r i n g   s ec t ion   114  is  not  a l t e r e d .   Thus,  only  t h e  

movement  of  the  ex tens ion   mechanism  116  and  r o t a t o r   118  need  be 



monitored  to  a c c u r a t e l y   e s t a b l i s h   the  p o s i t i o n   of  the  s leds  126 

within   the  pipe  110.  

In  the  i l l u s t r a t e d   embodiment,  a  mounting  boss  148  i s  

l oca t ed   on  the  end  of  the  axle  member  c l o s e s t   to  the  p o s i t i o n e r  

102,  for  connec t ing   the  tool  100  to  the  means  for  i m p a r t i n g  

l o n g i t u d i n a l   and  r o t a t i o n a l   movement  to  the  axle  member  128,  o r  

scanning  sec t ion   112.  Thus,  the  scanning  sec t ion   may  be 

cons ide red   the  primary  component  t h a t   is  connected  to  and 

c o n t r o l l e d   by  the  p o s i t i o n e r   102 .   The  c e n t e r i n g   s ec t ion   114 

is  r e l a t i v e l y   s l i d a b l e   and  s e l e c t i v e l y   lockab le   t h e r e t o ,   f o r  

p rov id ing   c e n t e r i n g   and  suppor t   during  the  movement  of  t h e  

scanning  sec t ion   a s s o c i a t e d   with  the  sur face   i n s p e c t i o n  

o p e r a t i o n .  



1.  A  tool  for  scanning  the  inner  sur face   of  a  p i p e ,  

c o m p r i s i n g :  

an  axle  member  (128)  having  at  l e a s t   one  s t r u t   member 

(130)  r i g i d l y   connected  t he re to   and  p r o j e c t i n g   d i a m e t r i c a l l y  

outward  t h e r e f r o m ,   the  s t r u t   member  i nc lud ing   an  e x t e n d a b l e  

outer   po r t i on   (132)  for  urging  sled  means  (126)  a g a i n s t   s a i d  

s u r f a c e ;  

a  s l i d e   c y l i n d e r   (124)  c o a x i a l l y   d isposed  about  s a i d  

axle  member  (128)  and  having  at  l e a s t   one  a c t u a t i n g   member 

(120)  r i g i d l y   connected  t he re to   and  p r o j e c t i n g   d i a m e t r i c a l l y  

outward  t h e r e f r o m ,   the  a c t u a t i n g   member  i n c l u d i n g   an  o u t e r  

por t ion   (136)  ex t endab le   with  s u f f i c i e n t   force  to  c o n t a c t  

said  s u r f a c e   and  cen te r   and  suppor t   the  tool  within  the  p i p e ;  

lock ing   means  (146)  o p e r a t i v e l y   connected  to  s a i d  

a c t u a t i n g   member  (120)  for  s e l e c t i v e l y   engaging  the  axle  member 

(128)  to  lock  the  l o n g i t u d i n a l   p o s i t i o n   of  the  s t r u t   member 

(130)  r e l a t i v e   to  the  a c t u a t i n g   member  ( 1 2 0 ) ;  

mounting  means  (148)  loca ted   on  one  end  of  the  a x l e  

member  for  engaging  a  p o s i t i o n e r   device  (102)  capable   o f  

impar t ing   l o n g i t u d i n a l   and  r o t a t i o n a l   motion  to  said  a x l e  

member  ( 1 2 8 ) ;  

whereby  in  a  f i r s t   mode  of  o p e r a t i o n   the  a c t u a t i n g  

member  (120)  can  be  extended  to  bear  upon  said  su r face   and 

said  s t r u t   members  can  be  r o t a t e d   or  advanced  l o n g i t u d i n a l l y  

wi thin   the  pipe  by  said  p o s i t i o n e r   means  (102),   and  in  a  s econd  

mode  the  s l i d e   c y l i n d e r   (124)  can  be  locked  to  said  axle  (128)  

the  s t r u t   members  (130)  r e l axed ,   and  the  a c t u a t o r   member  (120)  

r e t r a c t e d   such  tha t   the  e n t i r e   tool  (100)  may  be  moved 

l o n g i t u d i n a l l y   within  the  p i p e .  

2.  The  tool  r e c i t e d   in  Claim  1  w h e r e i n ,  

the  s l ide   cy l i nde r   (124)  is  in  the  form  of  a  j o u r n a l  

bear ing   tube  having  openings  (144)  the  a c t u a t i n g   members  (120)  

and  said  locking   means  (146)  pass  through  said  openings  from 

the  a c t u a t i n g   member  (120)  to  said  axle  member  ( 1 2 8 ) .  

3.  The  tool  r e c i t ed   in  Claim  2  w h e r e i n ,  

said  a c tua t i ng   member  (120)  i nc ludes   a  p i s ton   member 



(140)  having  an  inner  rod  (142)  adapted  to  pass  through  s a i d  

opening  (140)  in  the  s l ide   c y l i n d e r   (124)  and  suppor t   s a i d  

locking  means  ( 1 4 6 ) .  

4.  The  tool  r e c i t e d   in  Claim  1  wherein  said  s l e d  

means  (126)  are  gimbal led  (134)  to  remain  p e r p e n d i c u l a r l y  

o r i e n t e d   to  the  pipe  wall  as  the  s t r u t   members  are  ro t a t ed   by 

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

-5.  A remote  i n s p e c t i o n   tool  c o m p r i s i n g ,  

a  scanning  sec t ion   having  a  p l u r a l i t y   of  r i g i d l y  

connected  s t r u t   members  extending  outwardly  from  a  hub  member, 

each  s t r u t   member  ca r ry ing   an  i n p e c t i o n   sled  at  i t s   outer   end ;  

a  c e n t e r i n g   sec t ion   having  a  p l u r a l i t y   of  a c t u a t o r  

members  r i g i d l y   connected  to  and  ex t endab l e   outwardly  from  a 

s leeve  member,  said  sleeve  member  and  hub  member  c o n n e c t e d  

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

movement  t h e r e b e t w e e n ;  

means  for  s e l e c t i v e l y   locking  the  hub  member  to  t h e  

s leeve  member  such  tha t   the  p o s i t i o n s   of  the  s t r u t   members 

r e l a t i v e   to  the  a c t u a t o r   members  do  not  change  when  the  e n t i r e  

tool  is  moved  from  one  l o c a t i o n   to  a n o t h e r .  
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