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©  Electrical  connector. 
The  invention  is  related  to  an  electrical  connector 

comprising  an  insulating  block  (14)  containing,  in  housings 
(13),  socket  contact  elements  (12).  Each  housing  comprises  a 
front  shoulder  (23)  and  a  rear  shoulder  (24)  on  which  the 
contact  element  (12)  bears  and  which  holds  it  axially. 

For  this  purpose  the  contact  element  comprises  a  flange 
(3)  which  holds  it  to  the  front  and  a  holding  relief  (9)  which 
holds  it  to  the  back.  This  relief  (9)  is  tapered  forwards  (in  10) 
and  the  socket  (6)  is  equipped  with  slots  (7)  extending 
beyond  the  relief  (9).  This  enables  the  holding  relief  (9)  to 
pass  through  the  shoulders  when  inserting  the  contact 
element. 



The  i n v e n t i o n   is  r e l a t e d   to  e l e c t r i c a l   connector   and  more 

p r e c i s e l y   to  an  e l e c t r i c a l   connector   compris ing  an  i n s u l a t i n g   b l o c k  

in  a  s ing le   par t   in  which  housings  are  provided  for  socket   c o n t a c t  

e l emen t s ,   each  one  provided  with  a  shoulder   facing  forwards  to  p r e -  

vent  a  backward  movement  of  a  socket  contac t   element  f u l l y   i n s e r t e d  

into  i t s   h o u s i n g .   Each  socket  con tac t   element  is  comprised  of  a 

con tac t   body  of  g e n e r a l l y   c y l i n d r i c a l   and  hollow  form  in  view  o f  

housing  a  plug  c o n t a c t   pin,  t oge the r   with  stop  means  c o o p e r a t i n g   w i t h  

the  housing  to  l imi t   the  forward  i n s e r t i o n   movement  of  the  c o n t a c t  

element  in  i t s   h o u s i n g .  

Such  e l e c t r i c a l   connectors   are  known,  for  example  from  t h e  

connec to r   sold  under  the  d e s i g n a t i o n   DBM  25S  by  the  Appl ican t   of  t h i s  

a p p l i c a t i o n .   In  these  connec to r s ,   the  socket  con tac t   e lements   com- 

p r i s e ,   s t a r t i n g   from  the  back  of  the  connec to r ,   a  connec t ion   lug,  f o r  

example  a  ho l low  pin  for  soldered  connec t i on ,   a  rear   f lange  ac t ing   as  

stop  and  c o o p e r a t i n g   with  a  shoulder   facing  towards  the  back,  made  t o  

p ro t rude   i n s i d e   the  housing,   a  r e t r a c t a b l e   device  des igned  t o  

c o o p e r a t e   with  the  said  shoulder   fac ing  forward  to  prevent   a  backward 

movement  of  the  con t ac t   element  when  it  is  fu l ly   i n s e r t e d   into  i t s  

hous ing ,   a  socke t   of  gene ra l l y   c y l i n d r i c a l   and  hollow  form,  p r o v i d e d  

in  f r o n t ,   with  an  ins ide   chamfered  s leeve  to  house  plug  pins  o f  

s u i t a b l e   d imens ions   and  prevent  the  ent ry   of  o v e r l a r g e   p ins ,   and 

behind  th i s   s l e e v e ,   a  c y l i n d r i c a l   body  in  which  a  window  is  made  and 

on  which  a  r o l l e d   sp r ing   adapts ,   one  end  of  which  p ro t rudes   ins ide   o f  

the  window,  so  as  to  bear  aga ins t   a  plug  pin  i n s e r t e d   in to   the  s o c k e t  

and  make  an  e l e c t r i c a l   contact   with  a  given  p re s su re   on  the  l a t t e r .  

Said  r e t r a c t a b l e   device  is  a  s p l i t   spr ing   r ing  which,  when 

the  c o n t a c t   e lement   is  i n se r t ed   into  i t s   housing,   through  the  back  o f  

the  c o n n e c t o r ,   r e t r a c t s   so  as  to  pass  through  said  shou lde r   f a c i n g  

backwards ;   when  the  contac t   element  is  fu l ly   i n s e r t e d ,   th i s   r i n g  

p r o t r u d e s   r a d i a l l y   to  the  outs ide   jus t   before  said  shou lde r   f a c i n g  

forwards  and  p r e v e n t s   any  movement  b a c k a r d s .  

This  c o n t a c t   element,   a l though  it  proves  t e c h n i c a l l y  

s a t i s f a c t o r y ,   is  r e l a t i v e l y   c o s t l y ,   because  it  is  made  of  t h r e e  

p a r t s ,   produced  s e p a r a t e l y ,   then  a s s e m b l e d .  



The  ob j ec t   of  this   inven t ion   is  an  e l e c t r i c a l   c o n n e c t o r  

compr is ing   socket   c o n t a c t   e lements   each  produced  in  one  s ing le   p a r t ,  

qu i te   s a t i s f a c t o r y   but  less  c o s t l y .  

This  o b j e c t i v e   is  a t t a i n e d   in  the  connector   sub jec t   of  t h e  

i n v e n t i o n ,   by  a  socke t   con tac t   element  compris ing  a  con tac t   body  o f  

g e n e r a l l y   c y l i n d r i c a l   and  hollow  form  provided  with  at  l eas t   two 

ax ia l   s lo t s   which  d iv ide   it  in to  two  contac t   pa r t s   at  l e a s t   that   c an  

be  r a d i a l l y   and  e l a s t i c a l l y   deformed  towards  the  i n s i d e ,   t o g e t h e r  

with  a  holding  r e l i e f   l oca t ed   and  formed  so  as  to  coopera t e   with  t h e  

said  shoulder   f ac ing   fo rwards ,   to  prevent  any  backward  w i t h d r a w a l  

movement  of  the  f u l l y   i n s e r t e d   contac t   e lement ,   said  s l o t s   e x t e n d i n g  

from  the  front   end  of  the  con tac t   element  to  beyond  said  hold ing   r e -  

l i e f ,   so  that  the  l a t t e r   can  r e t r a c t   e l a s t i c a l l y   on  i n s e r t i o n   and 

pass  through  said  s h o u l d e r .  

An  advantage   of  said  holding  r e l i e f   is  that  i t   con ta in s   a 

con i ca l   front   s e c t i o n   so  as  to  pass  through  said  shou lder   more  e a -  

s i l y .  

Moreover,  said  con tac t   par ts   have  been  r a d i a l l y   curved  t o -  

wards  the  i n s ide   to  gene ra te   a  contac t   p r e s su re   on  a  plug  p i n  

i n s e r t e d   between  t h e m .  

To  prevent   the  ent ry   of  a  plug  contac t   pin  of  e x c e s s i v e  

s i ze ,   the  ou t s ide   d i ame te r   of  the  said  c y l i n d r i c a l   body  and  t h e  

e l a s t i c i t y   c h a r a c t e r i s t i c s   of  said  contact   par t s   are  def ined  in  r e l a -  

t ion  with  the  i n s i d e   d iameter   of  the  housing  so  that   an  a t tempt   t o  

i n s e r t   an  o v e r l a r g e   plug  pin  s epa ra t e s   said  con tac t   pa r t s   u n t i l   t h e y  

bear  aga ins t   the  wall   of  the  housing,   before  t he i r   y ie ld   s t r e n g t h  

point   is  passed  and  permanent  d i s t o r t i o n   d e v e l o p s .  

According  to  a  v a r i a n t   of  the  i n v e n t i o n ,   the  ou t s ide   d i a  

meter  of  the  said  body  is  en l a rged ,   forming  a  bear ing   c o l l a r   at  i t s  

f ront   end,  so  as  to  l im i t   the  t h i ckness   of  the  said  body  over  a  p a r t  

of  i t s   l e n g t h .  

Moreover,  a c c o r d i n g   to  a  p r a c t i c e   appl ied   in  the  c o n n e c t o r  

a l r eady   r e f e r r e d   to,   the  housing  conta ins   at  l e a s t   one  f l a t   s e c t i o n  

at  the  point  at  which  the  f lange  is  placed  and  the  l a t t e r   con ta in s   a 

co r r e spond ing   f l a t   s e c t i o n   c o o p e r a t i n g   with  that   of  the  housing  t o  



lock  the  contact   element  in  r o t a t i o n .  

The  contact   element  of  the  i nven t ion   also  con ta ins   a  f l a t  

s e c t i o n   along  the  c y l i n d r i c a l   body,  which  gives  to  the  f l a t   s e c t i o n   a 
c o n s i d e r a b l e   depth  wi thout   p r e v e n t i n g   the  en t ry   of  the  contac t   e l e -  

ment  into  i ts   h o u s i n g .  

The  d i f f e r e n t   o b j e c t s   and  f ea tu re s   of  the  i n v e n t i o n   wil l   now 

be  d e t a i l e d   in  the  fo l lowing   d e s c r i p t i o n   of  a  non  l i m i t a t i v e   embo- 

diment ,   by  r e f e r r i n g   to  the  f i gu re s   appended  which  show: 

-  Figure  1,  a  p e r s p e c t i v e   view  of  the  socket   con tac t   e l e m e n t  

used  in  the  connectors   sub j ec t   to  the  i n v e n t i o n .  

-  Figures  2a  to  2c,  three  p a r t i a l   c r o s s - s e c t i o n a l   v i ews  

i l l u s t r a t i n g   the  gradual   ent ry   of  the  contac t   element  of  Figure  1  i n  

the  body  of  the  connec tor   sub j e t   to  the  i n v e n t i o n .  

Figure  1  shows  a  p e r s p e c t i v e   view  of  an  embodiment  of  t h e  

socket   contac t   element  of  th i s   i n v e n t i o n .   This  con tac t   e lement ,   i n  

one  s ing le   part  of  conduc t ive   meta l ,   with  e l a s t i c i t y ,   such  as  b r o n z e  

or  b r a s s ,   inc ludes   from  r e a r ,   on  the  r igh t   of  the  drawing,   to  f r o n t ,  

on  the  l e f t ,   a  connec t ing   lug  1,  in  the  form  of  a  hollow  c y l i n d r i c a l  

s o l d e r a b l e   pin  c o n t a i n i n g   a  notch  2,  then  a  f lange   3,  whose  d i a m e t e r  

is  g r e a t e r   than  that   of  the  lug  and  provided  with  two  oppos i te   f l a t  

s e c t i o n s   4  and  5,  and  l a s t l y   a  c y l i n d r i c a l   body  6,  hollow  and  s p l i t  

over  p r a c t i c a l l y   the  whole  of  i t s   l ength ,   the  d i a m e t r a l   s lo t s   7  and 

7'  ex tending   from  i t s   f ront   end  8  to  the  v i c i n i t y   of  flange  3.  B e t -  

ween  the  front  end  8  and  f lange  3,  this   c y l i n d r i c a l   body  comprises  a 

ho ld ing   r e l i e f   9  with  a  g e n e r a l l y   tapered  form,  with  an  i n c l i n e d  

f ront   side  10  and  a  s t r a i g h t   rear   side  11.  

Refer r ing   to  Figure  2,  whose  pa r t s   2a,  2b  and  2c  i l l u s t r a t e  

three  success ive   s tages   in  the  i n s e r t i o n   of  a  con tac t   element  12  s u c h  

as  the  one  in  Figure  1,  in  a  housing  13  of  an  i n s u l a t o r   14  of  a  

socket   connector   only  p a r t i a l l y   v i s i b l e ,   we  sha l l   now  examine  t h e  

ro le   of  each  of  the  pa r t s   of  th is   con tac t   element  and  how  they  c o -  

opera te   with  housing  13.  

Figure  2a  shows  con tac t   element  12  complying  with  the  one  i n  

Figure  1,  side  view,  at  the  s t a r t   of  i n s e r t i o n   accord ing   to  arrow  15 

in  housing  13,  before  any  d i s t o r t i o n .   It  can  be  seen  that   the  two 



contact   pa r t s   16,  17  are  squeezed  towards  each  other  and  that  s lo t   7,  

i n i t i a l l y   of  a  c e r t a i n   width,  at  i t s   base  18,  for  example  0.4  mm,  i s  

reduced  to  nothing  at  i ts   l e f t   hand  end  19.  

This  is  obta ined  s t a r t i n g   from  a  hollow  c y l i n d r i c a l   body 

with  c y l i n d r i c a l   i n t e r n a l   (20)  and  e x t e r n a l   (21)  wal ls ,   in  which  two 

d i a m e t r i c a l l y   opppos i te   s lo t s   7  and  7'  of  uniform  width  are  made.  

Then,  one  of  the  con t ac t   p a r t s ,   16  for  example,  is  f o r c e d  

r a d i a l l y   towards  the  o the r ,   17,  u n t i l   the  y ie ld   s t r e n g t h   is  e x c e e d e d ,  

which  permanent ly   d i s t o r t s   it  r a d i a l l y   to  the  i n s ide ,   whereas  it  i s  

made  c e r t a i n   that   the  yie ld   s t r e n g t h   of  the  other  par t   is  n o t  

exceeded.   The  same  process  is  a lso   app l i ed   to  contac t   part   17.  Th i s  

r e s u l t s   in  a  bending  of  the  two  c o n t a c t   p a r t s   aga ins t   each  o ther   w i t h  

c o n t r o l l e d   f o r c e .  

Slot  7  extends  almost  to  f lange  3.  It  stops  at  a  short   d i s -  

tance  from  i t ,   imposed  by  m a n u f a c t u r i n g   f a c i l i t y   c o n s i d e r a t i o n s .   In 

p a r t i c u l a r   it   is  necessa ry   to  be  able  to  f e t t l e   the  base  of  the  s l o t .  

The  presence  of  a  c o l l a r   22  w i l l   be  noted  at  the  f ron t   end 

of  the  con t ac t   e lement .   Its  role   w i l l   be  seen  l a t e r   on.  For  the  mo- 

ment  i t   s u f f i c e s   to  i n d i c a t e   tha t   i t s   o u t s i d e   is  such  that   i t   does  

no t  impede   the  i n s e r t i o n   of  the  c o n t a c t   element  up  to  the  p o s i t i o n  

shown  in  Figure  2 a .  

In  f ac t ,   housing  13  c o n t a i n s   i n s ide   two  shoulders   23  and  24 

l i m i t i n g   a  reduced  diameter   c y l i n d r i c a l   p r o j e c t i o n   25  in  which  c o l l a r  

22  must  pass  then  contac t   pa r t s   16  and  17  up  to  the  p o s i t i o n   shown 

where  the  holding  r e l i e f   9  comes  in  con t ac t   with  the  shoulder   f a c i n g  

backwards  24 .  

At  this  s tage ,   p r e s s u r e   being  app l ied   in  the  d i r e c t i o n   o f  

the  arrow  15,  the  c o n i c a l i t y   of  s ide  10,  the  e x i s t e n c e   of  s l o t s   7  and 

7'  s e p a r a t i n g   con tac t   par ts   16  and  17,  t o g e t h e r   with  the  f l e x i b i l i t y  

of  these  contac t   p a r t s ,   make  the  ho ld ing   r e l i e f   9  s l ip   a g a i n s t   t h e  

edge  of  shoulder   24,  the  two  c o n t a c t   pa r t s   16  and  17  being  s q u e e z e d  

toward  each  o the r ,   then  go  beyond  th i s   edge  which  leads  it  to  t h e  

p o s i t i o n   i l l u s t r a t e d   by  Figure  2b  where  it   can  be  seen  that  the  s l o t  

7  is  enclosed  over  a  part   of  i t s   l e n g t h .  

The  movement  con t inues   u n t i l   f lange  3  comes  to  bear  a g a i n s t  



shoulder   24,  via  i t s   f ront   edge  26,  as  shown  in  Figure  2c.  At  t h e  

point  where  f lange  3  is  housed,  housing  13  con ta ins   f l a t   s e c t i o n s  

adapted  to  those  of  the  f l a n g e .   It  is  t h e r e f o r e   necessa ry   that  t h e  

o r i e n t a t i o n   given  to  c o n t a c t   element  12  be  such  that  the  f l a t   s e c -  

t ions   of  the  two  p a r t s   c o i n c i d e ,   a f te r   which  they  wil l   prevent   t h e  

con tac t   element  being  able  to  turn  in  i ts   h o u s i n g .  

Moreover,  the  d i s t a n c e s   between  the  rear  side  11  of  r e l i e f   9 

and  the  front   side  26  of  f lange  5  is  adapted  to  that   which  s e p a r a t e s  
shou lders   23  and  24  from  each  o the r ,   in  such  a  way  t h a t ,   also  due  t o  

the  e l a s t i c i t y   of  the  two  c o n t a c t   par ts   16  and  17,  ho ld ing   r e l i e f   9 

and  r e tu rn   r a d i a l l y   to  the  o u t s i d e ,   i ts   rear   side  11  pass ing   in  f r o n t  

shoulder   23.  Now,  the  c o n t a c t   element  12  is  held  a x i a l l y   in  both  d i -  

r e c t i o n s   ins ide   housing  13.  This  r e s u l t   is  obta ined  without   any  a d -  

d i t i o n a l   pa r t ,   th rough  r e l i e f   9  and  s lo t s   such  as  7.  The  s i z ing   o f  

these  elements  for  the  d i f f e r e n t   types  of  connec tors   can  be  d e t e r -  

mined  e x p e r i m e n t a l l y .  

Moreover,  the  bending  of  the  con tac t   par ts   and  t he i r   e l a s -  

t i c i t y   are  such  t h a t ,   as  has  been  seen  p r e v i o u s l y ,   an  e l a s t i c   f o r c e  

b i a s se s   these  pa r t s   to  each  o t h e r .   A  contac t   pin  i n s e r t e d   be tween  

them  wil l   t h e r e f o r e   be  p ressed   by  these  con tac t   par t s   with  a  f o r c e  

which  can  be  s e l e c t e d   so  as  to  procure  the  contac t   q u a l i t y   r e q u i r e d .  

It  is  t h e r e f o r e   not  n e c e s s a r y   to  provide  a  part   r e se rved   for  t h i s  

p u r p o s e .  

Las t ly ,   the  d i ame te r   of  housing  13,  the  ou t s ide   d iameter   o f  

c o l l a r   22  and  the  t h i c k n e s s   of  th is   c o l l a r   22  up  to  wall  20  are  s u c h ,  

on  en t ry   of  the  socket   con t ac t   element  12  t h a t ,   for  a  plug  pin  o f  

maximum  p e r m i t t e d   d i a m e t e r ,   which  s e p a r a t e s   pa r t s   16  and  17,  v i a  

chamfer  27  (F igure   2a),   these  contac t   par t s   are  forced  r a d i a l l y   t o -  

wards  the  ou t s ide   u n t i l   they  come  in  con tac t   with  the  inner  wall  o f  

housing  3,  n e v e r t h e l e s s   p r e s e r v i n g   a  f u n c t i o n a l   c l e a r a n c e   be tween  

them  and  cav i ty   13.  The  de fo rma t ion   of  con tac t   pa r t s   16  and  17  i s  

then  such  that  t h e i r   y i e ld   s t r e n g t h   is  not  exceeded.   A  l a rge r   p l u g  

pin  than  the  maximum  p e r m i t t e d   could  not  en ter   into  the  c o n t a c t  

elements  nor  cause  the  e l a s t i c   l imit   of  the  con tac t   part   to  be  e x -  

ceeded  owing  to  the  fact   tha t   then  the  contac t   pa r t s   16  and  17,  



pressed  a g a i n s t   the  wall  of  housing  13,  would  prevent  i t s   i n s e r t i o n .  

The  case  of  a  sma l l e r   plug  pin  skew  i n s e r t e d   and  l i a b l e   to  f a t i g u e  

the  con tac t   element  produces  the  same  c o n c l u s i o n s .   The  con tac t   e l e -  

ment  is  always  p r o t e c t e d   aga ins t   exces s ive   de fo rmat ions   by  c o o p e r a -  
t ion  between  the  form  of  i ts   outer   su r face   and  the  inner  su r face   o f  

the  h o u s i n g .  

L a s t l y ,   a l though  this   is  not  shown  on  the  f i g u r e s ,   c y l i n -  

d r i c a l   body  6  of  the  contact   element  i s ,   if  r e q u i r e d ,   provided  with  a 

f l a t   s e c t i o n   cop l ana r   with  each  f l a t   s e c t i on   of  f lange  3.  In  f a c t ,  

the  s ize  of  the  con t ac t   e lement ,   in  f ron t   of  f lange  3,  cannot  at  any 

point  exceed  the  sur face   of  the  f l a t   s e c t i o n s   of  the  f l ange ;   t h i s  

would  p revent   the  i n s e r t i o n   of  the  con tac t   element  on  the  f l a t   s e c -  

t ions   of  the  h o u s i n g .  

It  is  qu i t e   obvious  that   the  above  d e s c r i p t i o n s   have  been  

provided  as  non  e x h a u s t i v e   example  and  that   numerous  v e r s i o n s   can  be  

envisaged  wi thou t   going  outs ide   the  con tex t   of  the  i n v e n t i o n .  



1.  E l e c t r i c a l   connector   c o n t a i n i n g   an  i n s u l a t i n g   block  (14)  

in  one  s i n g l e   par t   in  which  housings   (13)  are  provided  for  s o c k e t  

contac t   e lements   (12) ,   each  one  provided  with  a  shou lde r   f a c i n g  

forwards  (23) ,   to  prevent   movement  backwards  of  a  c o n t a c t   e l e m e n t  

fu l ly   i n s e r t e d   in to   i t s   hous ing ,   t o g e t h e r   with  socket   con tac t   e l e -  

ments  each  compr i s ing   a  con tac t   body  (6)  of  g e n e r a l l y   c y l i n d r i c a l   and 

hollow  form  and  stop  means  (3)  c o o p e r a t i n g   with  the  housing  to  l i m i t  

the  forward  i n s e r t i o n s   movement  of  the  con tac t   element  in  i t s  

housing,   wherein  said  c y l i n d r i c a l   body  con ta ins   at  l eas t   two  a x i a l  

s lo t s   (7,  7')  which  divide  it  in to   at  l e a s t   two  con tac t   pa r t s   (16 ,  

17)  that   can  be  r a d i a l l y   and  e l a s t i c a l l y   deformed  towards  the  i n s i d e ,  

t o g e t h e r   with  a  ho ld ing   r e l i e f   (9)  loca ted   and  formed  so  as  to  c o -  

opera te   with  the  said  shoulder   fac ing  forward  (23)  to  prevent   a 

backward  w i thd rawa l   movement  of  the  f u l l y   i n s e r t e d   c o n t a c t   e l e m e n t ,  

said  s l o t s   (7,  7 ')   ex tending   from  the  f ron t   end  of  the  con t ac t   e l e -  

ment  to  beyond  said  hold ing   r e l i e f   (9)  so  that   the  l a t t e r   can  r e t r a c t  

e l a s t i c a l l y   on  i n s e r t i o n   and  pass  through  said  s h o u l d e r .  

2.  E l e c t r i c a l   connec tor   as  claimed  in  claim  1,  wherein  s a i d  

holding  r e l i e f   c o n t a i n s   a  tapered  f ront   s e c t i o n   ( 1 0 ) .  

3.  E l e c t r i c a l   connector   as  claimed  in  claim  1  and  2,  w h e r e i n  

said  con tac t   pa r t s   (16,  17)  have  been  curved  r a d i a l l y   towards  t h e  

ins ide   and  bear  a g a i n s t   each  o t h e r ,   or  the  o t h e r s ,   to  genera te   a 

given  con tac t   p r e s s u r e   on  a  socket   pin  i n s e r t e d   between  them.  

4.  E l e c t r i c a l   connector   as  claimed  in  claim  1,  2,  or  3 ,  

wherein  the  i n s ide   d iameter   of  housing  (13)  and  the  ou t s ide   d i a m e t e r  

of  the  con t ac t   e lement   (12)  at  i t s   f ron t   end  are  such  that   the  m a x i -  

mum  r a d i a l   spacing  of  the  con tac t   pa r t s   (16,  17)  cannot  produce  any 

permanent  d i s t o r t i o n   on  them.  

5.  E l e c t r i c a l   connector   as  claimed  in  claim  4,  wherein  a 

c o l l a r   (22)  is  p rovided  at  the  f ront   end  of  the  con tac t   e lement ,   t o  

inc rease   the  o u t s i d e   d iameter   l o c a l l y   wi thout   i n c r e a s i n g   the  t h i c k -  

ness  of  the  c y l i n d r i c a l   body  (6)  over  the  whole  l e n g t h .  



6.  E l e c t r i c a l   connector   as  claimed  in  any  one  of  the  p r e -  
ceding  claims  and  c o n t a i n i n g   at  l eas t   one  f l a t   s e c t i o n   in  e a c h  

hous ing ,   coope ra t i ng   with  a  f l a t   s e c t i on   (5)  provided  on  the  c o n t a c t  

e lement ,   wherein  a  coplanar   f l a t   s ec t ion   ex t ends ,   as  far  as  r e q u i r e d ,  

over  the  whole  length  of  said  c y l i n d r i c a l   b o d y .  
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