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©  Connector  mechanisms. 
©  A  connector  mechanism  for  electrically  connecting  two 
structures  22,  24  carrying  conducting  lines  26,  comprises 
fixed  contacts  28  on  one  of  the  structures  and  floating 
contacts  30  on  the  other  of  the  structures,  the  floating 
contacts  being  free  to  move  towards  and  away  from  the  fixed 
contacts  and  across  the  fixed  contacts  as  independent 
motions,  under  the  control  of  a  common  actuator  50,  52,  54, 
each  floating  contact  being  an  electrically  integral  part, 
carried  by  the  actuator,  of  a  flexible  conductive  film  34. 

The  provision  of  a  shroud  46  on  the  fixed  contact 
structure  carrying  markings  48A,  48B  registered  with  the 
fixed  contacts  28  and  engaging  the  actuator  provides  coarse 
location,  while  the  flexibility  of  the  film  and  the  mounting  of 
the  floating  contacts  on  a  resilient  pad  38  on  a  carriage  50 
provided  with  cam  followers  54  riding  on  a  multi-throw 
linear  cam  52,  together  comprising  the  actuator  permits 
independent  locating  and  wiping  motions,  independently  of 
each  other  and  at  selected  pressures,  including  zero  pressure 
on  insertion,  making  the  connector  mechanism  an  effective 
ZIF  connector. 
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The  p r e s e n t   i nven t ion   r e l a t e s   to  connector   mechanisms  f o r  

r e l e a s a b l y   e l e c t r i c a l l y   connect ing   two  s t r u c t u r e s   which  c a r r y  

conduct ing   l i ne s   and  provides   a  s o l u t i o n   to  the  p r o b l e m ,  

common  to  such  connec tor   mechanisms,  of  accommodating  both  t h e  

damage  f ree   engagemen t /d i s - engagemen t   of  the  two  s e p a r a b l e  

p o r t i o n s   of  the  connector   mechanism  as  well  as  e s t a b l i s h i n g  

the  p o s i t i v e   and  accu ra t e   the  i n t e r n a l   e l e c t r i c a l   c o u p l i n g  

r e q u i r e d ,   bea r ing   in  mind  t ha t ,   a t  t h e   p r e s e n t   time,  t h e  

assembl ing  of  e l e c t r o n i c   equipment  of  the  kind  tha t   uses  such  

connec to r s   is  l e f t   to  those  who  are  r e l a t i v e l y   u n s k i l l e d .   The 

term  "Zero  I n s e r t i o n   Force  (ZIF)"  Connectors   is  f r e q u e n t l y  

app l ied   to  such  mechanisms.  

It  is  normal  for  data  p r o c e s s i n g   equipment  to  be  a g -  

grega ted   of  a  p l u r a l i t y   of  cards ,   which  have  e l e c t r i c a l  

components  mounted  thereon  and  which  have  the  i n t e r - c o m p o n e n t  

and  i n t e r - c a r d   e l e c t r i c a l   connec t ions   provided  by  c o n d u c t i n g  

l ines   formed  on  the  card  su r f ace s .   Such  cards  are  a s s e m b l e d  

into  a  housing  and/or   onto  a  board,   also  i n c o r p o r a t i n g   c o n -  

duct ing  l i n e s ,   the  func t ion   of  which  is  to  t r a n s m i t   e l e c t r i c a l  

s i g n a l s   from  component  to  component,  card  to  card  and  f rom 

card  to  board  and  so  on.  Fu r the r ,   r e p a i r s   are  e f f e c t e d   by 

card  replacement .  The  func t ion   of  the  connector   mechanisms  t o  

which  the  p r e s e n t   inven t ion   r e l a t e s   is  to  i n t e r - c o n n e c t   t h e  

conduct ing   l ines   on  any  pa i r   of  a b u t t i n g   s t r u c t u r e s ,   w h e t h e r  

these  be  cards ,   boards ,   cables  or  h o u s i n g s .  

The  p r i o r   ar t   conta ins   many  proposed  forms  of  such  

connec to rs   and  r e f e r e n c e   is  made  to  but  a  s e l e c t i o n   of  t h e s e ,  

by  way  of  example,  the  c r i t e r i o n   for  s e l e c t i o n   being  tha t   a l l  

the  p r i o r   ar t   s e l e c t i o n s   involve  the  use  of  a  f l e x i b l e  

conduct ive   member,  in  some  form  or  o the r ,   and  one  of  the  b a s i c  



e lements   of  the  p r e s e n t   i nven t ion   is  a  f l e x i b l e   c o n d u c t i v e  

film  though  the  p r e s e n t   i nven t ion   uses  i t s   fi lm  in  a  way  t h a t  

is  not  to  be  found  in  the  p r i o r   a r t .   United  S t a t e s   Patent   No. 

3 ,149 ,896   to  Hall  J . R . ,   r e l a t e s   to  connec t i ng   a  m u l t i p l e  

conduc tor   cable  to  a  r i g i d   c i r c u i t   e lement   by  clamping  t h e  

cable   in to   a  hous ing  in  such  a  way  t h a t   i t s   conduc tors   a r e  

coupled  to  p ins   in  the  housing  which  extend  into  a  s lo t   i n t o  

which  the  r i g i d   c i r c u i t   element  is  pushed,   d i s p l a c i n g   the  p i n s  

and  e s t a b l i s h i n g   the  r e q u i r e d   e l e c t r i c a l   c o n n e c t i o n s .   This  i s  

a  t y p i c a l   example  of  the  kind  of  connec to r   which  is  v i r t u a l l y  

c e r t a i n   to  damage  the  conduct ing  l i n e s   of  any  r i g i d   c i r c u i t  

e lement   which  is  r e p e a t e d l y   pushed  in to   the  s l o t .   U n i t e d  

S t a t e s   P a t e n t s   3 ,825 ,878   to  Finger   C.,  and  4 ,227,767  t o  

Mouiss ie   B.,  are  e s s e n t i a l l y   s i m i l a r ,   as  i s ,   to  some  e x t e n t ,  

the  a r rangement   d e s c r i b e d   in  IBM  Techn ica l   D i s c l o s u r e   B u l l e -  

t i n ,   Vol.  25,  No.  1 ,   June  1982,  pages  370  and  371,  a l though  i t  

h i n t s   at  a  m o d i f i c a t i o n   which  might  avoid  i n s e r t i o n   damage  i n  

t h a t   the  housing  may  be  arranged  with  e x t e n s i o n   to  permit   i t  

to  be  used  in  the  manner  of  a  s o - c a l l e d   "Bull"   c l i p .  

United  S t a t e s   P a t e n t s   3,573,704  to  Tarver   C.R.,  3 , 6 2 9 , 7 8 7  

to  Wilson  J . ,   and  4 ,116 ,516   to  G r i f f i n   W.L.,  a l l   r e l a t e   t o  

connec to r s   which  may  avoid  the  damage  problem  s ince   they  a r e  

d i s m a n t l e d   and  r eas sembled   around  the  e lements   to  be  i n t e r -  

connec ted   but  cannot   be  thought   of  as  being  p a r t i c u l a r l y  

c o n v e n i e n t .   The  l a s t   of  these   th ree   p a t e n t s   deals   with  t h e  

e s t a b l i s h i n g   of  e l e c t r i c a l   connec t ions   to  the  va r ious   l a y e r s  

in  a  m u l t i - l a y e r   c a b l e .  

United  S t a t e s   Pa ten t   3,977,756  to  Rodondi  A.F. ,   r e l a t e s  

to  a  connec to r   in  which  a  f l e x i b l e   p r i n t e d   c i r c u i t   is  wrapped 

around  a  r i g i d   p r i n t e d   c i r c u i t   and  then  is  secured  in  i t s  

o p e r a t i v e   c o n d i t i o n   by  a  cap  which  is  forced  t h e r e o v e r .   I n  

t h i s   case ,   apa r t   from  being  l im i t ed   in  the  types  of  s t r u c t u r e  



tha t   it  can  i n t e r c o n n e c t ,   i t   may  damage  the  f l e x i b l e   c i r c u i t  

b o a r d .  

United  S t a t e s   Pa tents   4 ,252,389  to  Olsson  B.E.,  and 

4,334,728  to  Reynolds  C.E.  et  a l . ,   however  ,   both  r e l a t e   t o  

zero  i n s e r t i o n   force  connectors   and  are  e s s e n t i a l l y  

non-damaging.  In  each  case,  a  clamp  c a r r i e d   by  the  r i g i d  

s t r u c t u r e   is  used  to  exer t   wiping  p r e s s u r e   on  the  id le   s ide  o f  

a  f l e x i b l e   conduct ive   film  p laced  between  i t   and  the  r i g i d  

s t r u c t u r e .   These  kinds  of  ar rangement   have  severa l   u n d e s i r -  

able  f e a t u r e   i nc lud ing   an  unavoidab le   dependence  on  t h e  

accuracy  of  the  user  and  the  need  for  the  clamp,  in  t o t o ,   t o  

be  c a r r i e d   by  the  r i g id   s t r u c t u r e .   In  a d d i t i o n ,   the  a p p l i c a -  

t ion  of  such  an  arrangement  is  e s s e n t i a l l y   l i m i t e d .  

The  p r e s e n t   i nven t ion   seeks  to  provide   a  connector   mecha-  

nism  tha t   is  non-damaging,  of  gene ra l   a p p l i c a t i o n ,   is  c a p a b l e ,  

at  l e a s t   in  an  extended  form,  of  t o l e r a t i n g   less   than  a c c u r a t e  

handl ing  by  the  user  and  wil l   ensure  p o s i t i v e   e l e c t r i c a l  

coupl ing  of  compat ib le   s t r u c t u r e   and  conduct ing  l ine   combina-  

t i o n s .  

According  to  one  aspect   of  the  p r e s e n t   i n v e n t i o n ,   t h e r e  

is  provided  a  connector   mechanism  for  e l e c t r i c a l l y   c o n n e c t i n g  

two  s t r u c t u r e s   ca r ry ing   conduct ing  l i n e s ,   the  c o n n e c t o r  

mechanism  compris ing  fixed  c o n t a c t s   on  one  of  the  s t r u c t u r e s ,  

f l o a t i n g   c o n t a c t s   on  the  other   of  the  s t r u c t u r e s ,   the  f l o a t i n g  

con tac t s   being  free  to  move  towards  and  away  from  the  f i x e d  

con tac t s   and  across   the  fixed  c o n t a c t s   as  independent   m o t i o n s ,  

under  the  c o n t r o l   of  a  common  a c t u a t o r ,   each  f l o a t i n g   c o n t a c t  

being  an  e l e c t r i c a l l y   i n t e g r a l   p a r t ,   c a r r i e d   by  the  a c t u a t o r ,  

of  a  f l e x i b l e   conduct ive   f i l m .  



According  to  another   a spec t   of  the  p r e s e n t   i n v e n t i o n ,  

t he re   is  p rov ided   a  connec tor   mechanism  r e l e a s a b l y  

e l e c t r i c a l l y   i n t e r c o n n e c t i n g   two  s t r u c t u r e s ,   each  s t r u c t u r e  

c a r r y i n g   conduc t ing   l i n e s ,   the  connec to r   mechanism  c o m p r i s i n g  

a  common  a c t u a t o r ,   f ixed  c o n t a c t s   on  one  of  the  s t r u c t u r e s  

e l e c t r i c a l l y   connected  to  the  conduc t ing   l i nes   t he r eon ,   a 

f l e x i b l e   conduc t ive   fi lm  forming  at  l e a s t   pa r t   of  the  o t h e r  

s t r u c t u r e   and  accommodating  at  l e a s t   an  ex tens ion   of  t h e  

conduc t ing   l i n e s   t h e r e o f ,   and  f l o a t i n g   c o n t a c t s   which  are  an 

e l e c t r i c a l l y   i n t e g r a l   pa r t   of  the  f l e x i b l e   conduc t ive   f i l m ,  

are  c a r r i e d   by  the  common  a c t u a t o r   and  are  free  to  move  b o t h  

towards  and  away  from  the  f ixed   c o n t a c t s   as  well  as  ac ross   t h e  

f ixed   c o n t a c t s ,   as  independent   mot ions ,   under  the  c o n t r o l   o f  

the  common  a c t u a t o r ,   while  the  s t r u c t u r e s   are  ma in ta ined   in  an  

engaged  j u x t a p o s i t i o n .  

As  d e s c r i b e d   h e r e i n a f t e r ,   a  connec tor   mechanism  a c c o r d i n g  

to  the  p r e s e n t . i n v e n t i o n ,   for  e l e c t r i c a l l y   connec t ing   two 

s t r u c t u r e s   c a r r y i n g   conduct ing   l i n e s  ,   comprises  f ixed  c o n -  

t a c t s   on  one  of  the  s t r u c t u r e s   and  f l o a t i n g   c o n t a c t s   on  t h e  

o the r   of  the  s t r u c t u r e s  ,   the  f l o a t i n g   c o n t a c t s   being  free  t o  

move  towards  and  away  from  the  f ixed  c o n t a c t s   and  across   t h e  

f ixed   c o n t a c t s   as  independent   mot ions ,   under  the  con t ro l   of  a  

common  a c t u a t o r   each  f l o a t i n g   c o n t a c t   being  an  e l e c t r i c a l l y  

i n t e g r a l   p a r t ,   c a r r i e d   by  the  a c t u a t o r ,   of  a  f l e x i b l e  

conduc t ive   f i l m .  

The  p r o v i s i o n   of  a  shroud  on  the  f ixed  con t ac t   s t r u c t u r e  

c a r r y i n g   markings  r e g i s t e r e d   with  the  f ixed  c o n t a c t s   and  

engaging  the  a c t u a t o r   p rov ides   coarse   l o c a t i o n ,   while  t h e  

f l e x i b i l i t y   of  the  fi lm  and  the  mounting  of  the  f l o a t i n g  

c o n t a c t s   on  a  r e s i l i e n t   pad,  on  a  c a r r i a g e   p rovided   with  cam 

f o l l o w e r s   r i d i n g   on  a  m u l t i - t h r o w   l i n e a r   cam  pe rmi t s   i n d e p e n -  

dent  l o c a t i n g   and  wiping  mot ions ,   i n d e p e n d e n t l y   of  each  o t h e r  



and  at  s e l e c t e d   p r e s s u r e s ,   i n c l u d i n g ,   of  course,   zero  p r e s s u r e  

on  i n s e r t i o n   making  the  connec tor   mechanism  an  e f f e c t i v e   ZIF 

c o n n e c t o r .  

The  p r e sen t   i n v e n t i o n   wi l l   be  desc r ibed   f u r t h e r ,   by  way 
of  example,  with  r e f e r e n c e   to  embodiments  t h e r e o f ,   as  i l l u s -  

t r a t e d   in  the  accompanying  drawings ,   in  w h i c h : -  

Fig.  1  is  a  p a r t i a l l y   c u t - a w a y , d i a g r a m m a t i c ,   p e r s p e c t i v e  

view  of  a  mated  edge  connec to r   c i r c u i t   board  and  a n o t h e r  

board,   i n t e r c o n n e c t e d   by  a  p l u r a l i t y   of  connector   mechanisms 

of  one  form  according  to  the  p r e s e n t   i n v e n t i o n ;  

Fig.  2  is  an  exploded  view  of  the  arrangement  of  Fig.  1 ,  

f u r t h e r   cu t - away ;  

Fig.  3  is  a  d iagrammat ic   g r a p h i c a l   r e p r e s e n t a t i o n   of  t h e  

i n t e r c o n t a c t   movements  and  p r e s s u r e s   involved  in  the  o p e r a t i o n  

of  the  arrangement  of  F igs .   1  and  2;  

Fig.  4  is  a  d iagrammat ic   p a r t i a l l y   exploded  p e r s p e c t i v e  

view  of  one  end  of  one  of  the  f l e x i b l e   films  of  t h e  

arrangement   of  Figs.  1  and  2; 

Fig.  5  is  a  side  view  of  the  f ixed  contac t   region  of  t h e  

connector   mechanism  of  Figs .   1  and  2;  and 

Fig.  6  is  a  d iagrammat ic   p e r s p e c t i v e   view  of  a  d e t a i l   o f  

an  a l t e r n a t i v e   embodiment  of  the  i n v e n t i o n .  

Figures   1  and  2  show  one  complete  connector   mechanism  20 

and  a  p l u r a l i t y   of  p a r t i a l   connec to r   mechanisms  accord ing   t o  

the  p r e s e n t   i nven t ion .   Some  component  pa r t s   are  d e t a i l e d   on 

the  complete  connector   mechanism,  which  is  loca ted   in  t h e  



p o s i t i v e   oc tan t   d e l i n e a t e d   by  the  c o - o r d i n a t e   axes  shown  i n  

Fig.  1,  and  some  on  the  p a r t i a l   mechanisms  for  c l a r i t y   s i n c e  

they  are  loca ted   on  s u r f a c e s   of  the  complete  mechanism  t h a t  

are  obscured .   The  s i n g l e   connec to r   mechanism  e l e c t r i c a l l y  

connec t s   two  s t r u c t u r e s   22,  24  c a r r y i n g   conduc t ing   l i n e s   26 ,  

compr i ses   f ixed  c o n t a c t s   28  on  s t r u c t u r e   22,  and  f l o a t i n g  

c o n t a c t s   30  on  s t r u c t u r e   24,  the  f l o a t i n g   c o n t a c t s   being  f r e e  

to  move  towards  and  away  from  the  f ixed  c o n t a c t s   and  a c r o s s  

the  f i xed   c o n t a c t s   as  i ndependen t   motions,   under  the  c o n t r o l  

of  a  common  a c t u a t o r   32,  each  f l o a t i n g   c o n t a c t   being  an  

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

f l e x i b l e   conduc t ive   f i lm  34.  The  f i lm  (see  f i g u r e   4)  is  formed 

of  a l t e r n a t e   l aye r s   of  conduc t ive   and  n o n - c o n d u c t i v e   m a t e r i a l ,  

so  t h a t   at  l e a s t   some  of  the  conduc t ive   m a t e r i a l   forms  a 

t r a n s m i s s i o n   l ine   s t r u c t u r e ,   and  the  film  is  p rov ided   w i t h  

a p e r t u r e s   44  to  enhance  i t s   f l e x i b i l i t y .  

The  common  a c t u a t o r   is  a  compound  camming  mechanism,  a b l e  

to  p roduce   time  s e p a r a t e d   motion  in  d i f f e r e n t   d i r e c t i o n s   ( a s  

i l l u s t r a t e d   in  Figure  3)  in  a  s i n g l e   a c t u a t i o n ,   the  f l o a t i n g  

c o n t a c t s   being  c a r r i e d   by  a  r e s i l i e n t   i n t e r p o s e r   38,  f ixed  t o  

a  c a r r i a g e   50  which  c a r r i e s   cam  fo l lowers   54A  and  54B  e n g a g i n g  

a  l i n e a r   cam  52. 

When  the  connec to r   mechanism  20  is  assembled  in to   t h e  

c o n f i g u r a t i o n   shown  in  Fig.  1  by  b r i n g i n g   t o g e t h e r   the  two 

s t r u c t u r e s   22,  24,  by  r e l a t i v e   motion  in  the  ZZ  d i r e c t i o n ,   a 

s i n g l e   pass   of  the  l i n e a r   cam  52  produces   the  f o l l owing   main 

sequence  of  time  s e p a r a t e d   r e l a t i v e   movements:  

motion  of  the  f l o a t i n g   c o n t a c t s   30  toward  the  f i x e d  

c o n t a c t s   28  in  XX  d i r e c t i o n   u n t i l   the  f l o a t i n g   c o n -  

t a c t s   30  j u s t   touch  the  f ixed  c o n t a c t s   28,  f o l l o w e d  

by  a t t empted   motion  of  the  f l o a t i n g   c o n t a c t s   30 



toward  the  fixed  con tac t s   28  such  tha t   d i s t o r t i o n   o f  

the  r e s i l i e n t   i n t e r p o s e r   38  app l i e s   a  p r e s s u r e  

between  the  f ixed  con tac t s   28  and  f l o a t i n g   c o n t a c t s  

30; 

motion  of  the  f l o a t i n g   c o n t a c t s   30  across   the  f i x e d  

c o n t a c t s   28  in  YY  d i r e c t i o n ;  

motion  of  the  f l o a t i n g   c o n t a c t s   30  s u b s t a n t i a l l y  

r e t r a c i n g   at  l e a s t   pa r t   of  the  p r e v i o u s   path  a c r o s s  

the  f ixed   con tac t s   in  the  YY  d i r e c t i o n ;   and 

a t t empted   f u r t h e r   motion  of  the  f l o a t i n g   con tac t s   30 

towards  the  fixed  con t ac t s   28  f u r t h e r   i n c r e a s i n g   t h e  

p r e s s u r e   between  the  f ixed  and  f l o a t i n g   con t ac t s   28 ,  

30.  

The  f ixed  con t ac t   s t r u c t u r e   22  of  the  two  s t r u c t u r e s  

shown  in  Figs .   1  and  2  c a r r i e s   a  r i g i d l y   a t t a c h e d   shroud  46 .  

The  shroud  46  l oca t e s   the  cam  in  the  XX  and  YY  d i r e c t i o n s   w i t h  

r e s p e c t   to  the  f ixed  con tac t s   on  i n i t i a l   assembly  of  t h e  

connector   mechanism  and  c a r r i e s   l o c a t i n g   markings  48A,  48B 

which  are  r e g i s t e r e d   with  the  f ixed  c o n t a c t s .   When  t h e  

a c t u a t o r   32  is  i n i t i a l l y   a c tua t ed ,   by  means  of  a  handle  ( n o t  

shown) , the   c a r r i a g e   50  is  moved,  in  the  YY  d i r e c t i o n ,   i n t o  

engagement  with  the  l oca t i ng   markings  48B  of  the  shroud  46,  

l o c a t i n g   the  c a r r i a g e   in  the  ZZ  d i r e c t i o n .  

The  i n i t i a l   and  t e rmina l   phases  of  the  a c t u a t o r   32  o p e r a -  
t ion  are  r e l a t i v e l y   i d l e ,   and  r e s e t t i n g   of  the  a c t u a t o r   32 

r e t u r n s   the  f l o a t i n g   con tac t s   30  to  t h e i r   s t a r t i n g   p o s i t i o n s ,  

r e t r a c i n g   the  l i s t e d   motions  in  r eve r se   o r d e r .  



As  a l r eady   i n d i c a t e d , t h e r e   is  a  connec tor   mechanism  20  on 

each  side  of  card  22,  and  the  two  connec tor   mechanisms  a r e  

l o o s e l y   coupled,   as  by  member  64  (See  Fig.  6)  which  tends  t o  

urge  the  l i n e a r   cams  apa r t   at  tha t   end  but  on  which  the  cams 

can  move  to  p r e s e r v e   l i n e a r i t y .  

Returning  to  the  embodiments  i l l u s t r a t e d   in  Figs.   1  to  5 

of  the  drawings  and  c o n s i d e r i n g   them  in  g r e a t e r   d e t a i l ,  

s t r u c t u r e   22  is  a  p r i n t e d   c i r c u i t   card ,   of  which  only  a  c o r n e r  

is  shown,  and  has  conduc t ing   l i n e s   26  on  both  faces  t h e r e o f ,  

each  set  of  conduc t ing   l i n e s   ending  in  a  4xN  array  of  c o n t a c t  

dimples  28,  f ixed  r e l a t i v e   to  the  card.   The  conduct ing   l i n e s  

26  are  only  h in ted   a t ,   r a t h e r   than  being  shown  a c c u r a t e l y   i n  

F igs .   1  and  2  and  no  a t t emp t   has  been  made  to  show  t h e i r  

connec t ion   to  the  c o n t a c t   dimples  28.  In  any  case,   much  o f  

the  conduct ing   l ine   c o n f i g u r a t i o n   w i l l   be  bur ied   in  most  

a p p l i c a t i o n s .   Shroud  46  overhangs  the  con tac t   dimple  a r r a y  
and  is  formed  of  two  s u b s t a n t i a l l y   equal  mutual ly   p e r p e n d i c u -  

lar   ex t en t s   46A  and  46B.  Extent   46A  is  p e r p e n d i c u l a r   to  t h e  

face  of  the  card  from  which  i t   ex tends   and  p a r a l l e l   to  t h e  

card  edge  and  the  N-dimension  of  the  con tac t   a r ray .   E x t e n t  

46B  extends  p a r a l l e l   to  the  card  face  beyond  the  card  edge  and 

has  a  T - c r o s s - s e c t i o n   groove  48A  l e t   in to   i t s   inner   s u r f a c e  

f ac ing   the  con tac t   a r r ay .   Extent   46B  has  notches  48B  le t   i n t o  

i t s   exposed  edge.  S e l e c t e d   s u r f a c e s   of  the  groove  and  n o t c h e s  

are  a c c u r a t e l y   r e g i s t e r e d   with  the  con t ac t   array  and  act  a s  

l o c a t i n g   m a r k i n g s .  

Linear  cam  52  has  an  i n t e g r a l   l o n g i t u d i n a l   r a i l   52A  which 

f i t s   into  the  groove  48A  in  the  shroud  and  a l i gns   the  p a s s  
d i r e c t i o n   of  the  l i n e a r   cam  r e l a t i v e   to  the  f ixed  c o n t a c t  

a r ray   in  the  ZZ  d i r e c t i o n .   The  cam  52  has  m u l t i p l e   pa i r s   o f  

camming  s u r f a c e s   p r o v i d i n g   throws  in  both  the  XX  and  the  YY 

d i r e c t i o n s   but  these  are  a r r anged ,   r e l a t i v e   to  the  cam 



fo l l ower s   54A  and  54B,  so  tha t   the  c u r r e n t l y   e f f e c t i v e   t h row 

is  e i t h e r   e n t i r e l y   in  the  XX  d i r e c t i o n   or  e n t i r e l y   in  the  YY 

d i r e c t i o n .   The  e f f e c t   of  these  throws  for  a  s i n g l e   pass  o f  

the  l i n e a r   cam  is  i l l u s t r a t e d   in  Fig.  3. 

In  add i t i on   to  f i t t i n g   in  the  groove  48A  in  the  s h r o u d ,  

the  l i n e a r   cam  52  a lso  f i t s   into  the  c a r r i a g e   50  which  is  a 

g e n e r a l l y   r e c t a n g u l a r   channel ,   open  at  the  ends  for  access   i n  

the  ZZ  d i r e c t i o n   and  having  wal ls   extending  in  the  XX  d i r e c -  

t ion .   Eight  cam  f o l l o w e r s   are  located   on  the  inner   s u r f a c e s  

of  the  c a r r i a g e   channel .   The  four  fo l lowers   54A  c o o p e r a t e  

with  the  cam  to  move  the  c a r r i a g e   in  the  YY  d i r e c t i o n ,   w h i l e  

the  four  fo l lowers   54B  coopera te   with  the  cam  to  move  t h e  

c a r r i a g e   in  the  XX  d i r e c t i o n .   It  is  po in ted   out  t h a t   t h e  

r e c i t e d   r e l a t i v e   o r i e n t a t i o n   of  the  component  p a r t s   holds  f o r  

the  connector   mechanisms  when  assembled.  C l e a r l y ,   s ince  each  

mechanism  can  be  d i s - a s s e m b l e d   and  handled  in  i s o l a t i o n   t h e r e  

is  no  abso lu t e   s i g n i f i c a n c e   in  the  r e c i t e d   o r i e n t a t i o n s .   The 

ob jec t   of  the  e x e r c i s e   is  to  loca te   the  cam  in  the  shroud  and ,  

by  moving  the  cam  in  the  c a r r i a g e   in  the  ZZ  d i r e c t i o n ,   move 

the  c a r r i a g e   in  both  the  XX  d i r e c t i o n   and  the  YY  d i r e c t i o n  

while  keeping  these  motions  qu i te   s e p a r a t e .  

The  base  of  the  c a r r i a g e   channel  thus  a l i g n s   with  e x t e n t  

46B  of  the  shroud  and  r e s i l i e n t   i n t e r p o s e r   38  is  f ixed   to  t h e  

exposed  sur face   of  the  base.   The  end  of  f l e x i b l e   fi lm  34  t h a t  

c a r r i e s   the  f l o a t i n g   c o n t a c t s   30,  hidden  for  the  f u l l   mecha-  

nism  in  the  p o s i t i v e   oc t an t   but  shown  for  the  opposed  p a r t i a l -  

ly  i l l u s t r a t e d   mechanism,  is  f ixed  to  the  exposed  su r f ace   o f  

the  i n t e r p o s e r   with  the  f l o a t i n g   con t ac t s ,   in  a  4xN  a r r a y  

conforming  to  the  f ixed  con tac t   array,   exposed  and  a l i g n e d  

with  the  c a r r i age   as  the  f ixed  contac t   array  is  a l i gned   w i t h  

the  shroud.  The  f l o a t i n g   con t ac t s   30  are  f l a t   and  square  and 

the  i n t e n t i o n   is  to  cen t re   one  fixed  contac t   dimple  28  on  each  



f l o a t i n g   c o n t a c t   f l a t   30,  assuming  a  f u l l y   a c t i ve   a r r ay .   The 

film  34  passes   under  the  c a r r i a g e   and  is  locked  under  a  g u i d e  

r a i l   70  f ixed  to  a  mother  board  72,  the  conduc t ing   l i nes   26  i n  

the  f i lm  being  e l e c t r i c a l l y   coupled  to  the  mother  b o a r d  

conduct ing   l i n e s   (not  shown).  Thus,  a  s i ng l e   ba s i c   f l o a t i n g  

con tac t   s t r u c t u r e   in  t h i s   a r rangement   comprises   the  cam  52 ,  

the  c a r r i a g e   50,  the  i n t e r p o s e r   38,  the  fi lm  34,  the  g u i d e  

r a i l   70  and  the  mother  board  72  (a l though  a  p l u r a l i t y   o f  

connector   mechanisms  are  i n d i c a t e d   in  Figs  1 and  2  and  c e r t a i n  

component  e l ements   are  s h a r e d ) .  

The  cam  and  c a r r i a g e   combinat ion  is  connected   to  t h e  

mother  board  by  the  f i lm  34,  the  i n h e r e n t   f l e x i b i l i t y   of  which  

is  enhanced  by  the  l o n g i t u d i n a l   a p e r t u r e s   44  t h e r e i n ,   but  t h e  

combinat ion  can  move  r e l a t i v e l y   f r e e l y   away  from  and  a c r o s s  

the  mother  board  due  to  the  f i l m ' s   f l e x i b i l i t y   and  also  due  t o  

a  c e r t a i n   amount  of  f i lm  length   which  is  su rp lus   to  min imal  

r e q u i r e m e n t s .   This  freedom  of  movement  of  the  combinat ion  i s  

necessa ry   to  pe rmi t   i n t e r l o c k i n g   of  the  a c t u a t o r ,   shroud  and 

guide  r a i l   to  e s t a b l i s h   r e g i s t r a t i o n   in  a  manner  to  be  d e -  

sc r ibed   and  to  permi t   the  cam  dr iven  motion  sequence  of  t h e  

f l o a t i n g   c o n t a c t s .   The  connec tor   mechanisms  of  t h i s   i n v e n t i o n  

are  des igned  to  be  e l e c t r i c a l   connec to r s   not  p h y s i c a l   l o c k i n g  

mechanisms.  They  permi t   the  card  s t r u c t u r e s   to  be  a s sembled  

and  held  m e c h a n i c a l l y   t o g e t h e r ,   wi thout   the  need  for  r e g i s t r a -  

t ion  to  a  degree  of  p r e c i s i o n   e q u i v a l e n t   to  the  con t ac t   p i t c h ,  

since  the  f ine   a d j u s t m e n t   is  i n t e r n a l ,   using  the  s lack  in  t h e  

f i l m .  

I n t e r l o c k i n g   of  the  component  e lements   is  p a r t l y   a 

func t ion   of  the  engagement  of  the  cam  r a i l   52A  in  the  g roove  
48A  and  p a r t l y   a  f u n c t i o n   of  the  engagement  of  a  pa i r   of  l u g s  

55  ex tending   ou tward ly   and  downwardly  from  the  lower  wall  o f  



the  c a r r i a g e ,   in  the  notches  48B  in  the  shroud,  as  well  as  i n  

a  c o r r e s p o n d i n g   pa i r   of  cut-aways  73  in  the  guide  r a i l .  

The  lugs  e s s e n t i a l l y   remain  engaged  in  the  cut-aways  b u t ,  

being  of  sma l l e r   d imensions ,   can  move  wi th in   the  cut-aways  i n  

a l l   t h ree   i n d i c a t e d   d i r e c t i o n s ,   and,  in  p a r t i c u l a r ,   can  move 

downwardly  in  the  YY  d i r e c t i o n   by  at  l e a s t   the  depth  of  t h e  

notches   48B  wi thou t   impacting  the  film  34.  If  one  c o n s i d e r s  

the  r a i l   of  the  cam  to  be  f ixed  in  the  YY  d i r e c t i o n   r e l a t i v e  

to  the  mother  board,   which  is  e f f e c t i v e l y   co r r ec t   in  a l l  

o p e r a t i v e   c o n d i t i o n s ,   and  the  cam  to  be  fu l ly   r e t r a c t e d ,   t h e  

cam  m a i n t a i n s   the  c a r r i a g e   depressed   s u f f i c i e n t l y   in  the  YY 

d i r e c t i o n   for  the  bottom  of  the  shroud,  when  s l i d i n g   f o r w a r d l y  

in  the  ZZ  d i r e c t i o n   with  the  cam  r a i l   engaged  in  the  s h r o u d  

groove,   to  c lea r   the  tops  of  the  lugs.   In  th i s   way,  t h e  

notches   48B  can  be  brought  into  p o s i t i o n   over  the  lugs.   A l s o ,  

during  such  i n i t i a l   engagement,  o ther   su r f aces   of  the  cam 

ma in t a in   the  c a r r i a g e ,   and  hence  the  f l o a t i n g   c o n t a c t s ,   c l e a r  

of  the  f ixed   c o n t a c t s   on  the  card.  From  the  point   of  view  o f  

e s t a b l i s h i n g   e l e c t r i c a l   con tac t   connec t ion ,   the  camming 

mechanism  is  id le   and  the  concep tua l   c o n d i t i o n s   i n d i c a t e d   a t  

the  o r i g i n s   in  the  graphs  of  Fig.  3  ob ta in .   During  i n i t i a l  

engagement,   the re   is  no  r e l a t i v e   movement  of  the  cam  w i t h  

r e s p e c t   to  the  c a r r i a g e .  

To  e s t a b l i s h   e l e c t r i c a l   con tac t   connec t ion ,   the  cam  i s  

pu l l ed   s t e a d i l y   in  the  ZZ  d i r e c t i o n   for  a  f ixed  d i s t a n c e ,  

moving  the  c a r r i a g e   a l t e r n a t e l y   in  the  YY  d i r e c t i o n   and  in  t h e  

XX  d i r e c t i o n   r e l a t i v e   to  the  shroud  and  hence  c o r r e s p o n d i n g l y  

moving  or  a t t e m p t i n g   to  move  the  f l o a t i n g   con t ac t s   r e l a t i v e   t o  

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

of  the  o r i g i n s   in  Fig.  3.  As  the  cam  moves  in  the  Z2 

d i r e c t i o n   from  i t s   r e t r a c t e d   p o s i t i o n   co r respond ing   to  t h e  

o r ig in   in  Fig.  3  to  a  p o s i t i o n   i n d i c a t e d   by  Z1,  the  c a r r i a g e  



is  r a i s e d   in  the  YY  d i r e c t i o n   r e l a t i v e   to  the  shroud,   moving 

the  lugs  upwardly  in  the  YY  d i r e c t i o n   into  the  notches   48B. 

The  no tches   have  t ape red   s ides   and  serve  to  r e g i s t e r   t h e  

c a r r i a g e   with  the  shroud  in  the  ZZ  d i r e c t i o n ,   c o n s e q u e n t l y ,  

s i m i l a r l y   r e g i s t e r i n g   the  c o n t a c t s   in  the  ZZ  d i r e c t i o n .  

The  next  pa r t   of  the  a c t i o n   of  the  cam  as  i t   moves  f rom 

z1  to  Z3  is  to  move  the  c a r r i a g e   away  from  the  s h r o u d  

toward  the  card  in  the  XX  d i r e c t i o n   and,  at  some  po in t   of  t h e  

cam  movement  i n d i c a t e d   as  z 2 ,   the  c o n t a c t s   wi l l   touch  and 

the  r e s i l i e n t   i n t e r p o s e r   38  wi l l   begin  to  compress.  At  t h i s  

p o i n t ,   a c t u a l   p r e s s u r e   between  the  c o n t a c t s   begins  to  b u i l d ,  

as  i n d i c a t e d   in  the  middle  graph  in  Fig.  3.  I n t e r - c o n t a c t  

p r e s s u r e   b u i l d s   due  to  compress ion  of  the  i n t e r p o s e r   u n t i l ,   a t  

Z3,  the  cam  ceases   to  dr ive   the  c a r r i a g e   in  the  XX  d i r e c t i o n  

and  s t a r t s   to  dr ive   the  c a r r i a g e   f i r s t   upwardly  and  then  p a r -  

t i a l l y   back  again  in  the  YY  d i r e c t i o n .   This  a c t i o n ,   c o r r e -  

sponding  to  t r a v e l   of  the  cam  from  Z3  to  Z41  p r o d u c e s  

wiping  and  backwiping  of  the  f l o a t i n g   con tac t s   over  the  f i x e d  

c o n t a c t s   at  c o n s t a n t   i n t e r - c o n t a c t   p r e s s u r e .   T h e r e a f t e r ,   t h e  

cam,  t r a v e l l i n g   from  Z4  to  Z5,  ceases   to  drive  the  c a r -  

r i age   in  the  YY  d i r e c t i o n   and  con t i nues   d r iv ing   the  c a r r i a g e  

away  from  the  shroud  in  the  XX  d i r e c t i o n ,   i n c r e a s i n g   the  com- 

p r e s s i o n   of  the  i n t e r p o s e r   and  the  i n t e r - c o n t a c t   p r e s s u r e .  

T h e r e a f t e r ,   the  cam  becomes  i d l e ,   m a i n t a i n i n g   the  s t a t u s   quo 
u n t i l   movement  of  the  cam  ceases ,   e l e c t r i c a l   con tac t   h a v i n g  

been  f i n a l l y   e s t a b l i s h e d   at  Z5. 

It  is  po in t ed   out  t h a t ,   with  the  desc r ibed   a r r a n g e m e n t ,  

the  card  c o n t a c t s   are  well  p r o t e c t e d .   During  engagement,  w i t h  

the  cam  " r e t r a c t e d " ,   it  is  not  p o s s i b l e   to  both  engage  the  cam 

r a i l   with  the  shroud  groove  and  have  even  a c c i d e n t a l   c o n t a c t  

c o l l i s i o n .   During  wipe,  the  i n t e r - c o n t a c t   p r e s s u r e   i s  



c o n t r o l l e d   and  c o n s t a n t ,   to  produce  adequate  wiping  a c t i o n  

with  minimum  wear .  

The  film  s t r u c t u r e   is  i l l u s t r a t e d   in  Fig.  4  which  c o n c e n -  

t r a t e s   on  the  end  of  the  film  34  which  i n c o r p o r a t e s   t h e  

f l o a t i n g   con tac t s   30.  The  film  comprises  a  sandwich  of  f i v e  

l aye r s   30  and  26,  42,  40,  42,  26  which  are  shown  p a r t i a l l y  

s e p a r a t e d   but  which  are ,   in  f ac t ,   bonded  t o g e t h e r .   Layers  42 

are  of  non-conduc t ive   polymer  and  enclose  conduc t ive   layer   40 

which,  apart   from  an  array  of  a p e r t u r e s   41  co r r e spond ing   t o  

the  con tac t   array  and  the  s l o t s   44,  is  a  con t inuous   l a y e r  

compris ing  a  r e f e r ence   p lane .   The  two  outer   l aye r s   a r e  

conduct ive   and  def ine   the  f l o a t i n g   con tac t s   30  and  the  i n d i -  

v idua l   conduct ive   paths   t h e r e t o .   Because  a  dense  c o n t a c t  

a r ray   is  d e s i r e d ,   only  two  rows  of  con tac t s   30  connect   d i r -  

e c t l y   to  conduct ive   pa ths   26  provided  on  the  same  (uppe r )  

exposed  sur face   as  is  occupied  by  the  c o n t a c t s .   The  o ther   two 

rows  of  con t ac t s   30  connect ,   through  conduct ive   vias   31  in  t h e  

f i lm,   to  r e s p e c t i v e   conduc t ive   paths  provided  on  the  o t h e r  

(lower)  exposed  s u r f a c e .  

As  a l ready  i n d i c a t e d ,   the  bas ic   connector   mechanism  c o n -  

nects   to  one  area  of  one  side  of  the  card.  As  h in t ed   at  i n  

Figs.   1  and  2,  one  would  r ea sonab ly   expect  to  r e q u i r e   c o n n e c -  

tor  mechanisms  on  both  s ides   of  a  card  and,  for  a  card  o f  

s i g n i f i c a n t   edge  l eng th ,   p l u r a l   f i lms,   i n t e r p o s e r s   (which  may 
be  spr ings)   and  c a r r i a g e s ,   per  s ide.   In  t h i s   l a t t e r   case,   t h e  

cam  and  shroud,  on  each  side  of  the  card,  can  be'  common  to  a l l  

the  connector   mechanisms  of  the  r e s p e c t i v e   side  and  i t   i s  

recommended  t h a t ,   with  connec tor   mechanisms  on  both  s ides   o f  

the  card,   the  cams  are  l oose ly   i n t e r - c o n n e c t e d   as  i l l u s t r a t e d  

in  Fig.  6  by  a  coupl ing  yoke  64.  



As  the  cam  is  pushed  toward  i t s   r e t r a c t e d   p o s i t i o n ,   t h e  

i l l u s t r a t e d   connec tor   mechanism  wi l l   r e p e a t   the  d e s c r i b e d  

sequence  of  o p e r a t i o n s ,   but  in  the  r e v e r s e   o rde r ,   leaving  t h e  

card  and  shroud  free  to  be  d i sengaged   by  being  s l id   backward ly  

in  the  ZZ  d i r e c t i o n .   I t   is  p o s s i b l e ,   however,   by  use  of  a  

d i f f e r e n t l y   c o n s t r u c t e d   cam  to  a l t e r   the  sequence  of  r e l a t i v e  

motions  on  r e t r a c t i o n   the  cam  so  t ha t   the  f i r s t   ac t ion   i s  

complete  s e p a r a t i o n   of  the  c o n t a c t s   in  the  XX  d i r e c t i o n ,  

fol lowed  by  d i r e c t   passage  of  the  c a r r i a g e   to  the  poin t   a t  

which  the  c a r r i a g e   is  depressed   s u f f i c i e n t l y   to  disengage  t h e  

lugs  from  the  notches   48B. 

As  opposed  to  the  s p e c i f i c   a r rangement   shown  in  the  draw- 

ings ,   the  p a r t   60  of  the  film  34  remote  from  the  f l o a t i n g  

c o n t a c t s   30  may  be  connected  t o :  

a)  the  f l o a t i n g   c o n t a c t s   30  of  a  s i m i l a r   c o n n e c t o r  

mechanism  20,  so  t ha t   the  conduc t ing   l i ne s   of  t h e  

f l o a t i n g   con t ac t   s t r u c t u r e ,   in  each  case,   are  m e r e l y  

those   of  the  f l e x i b l e   fi lm;  o r  

b)  a  f ixed  s t r u c t u r e ,   such  as  a  housing,   or  to  a 

movable  s t r u c t u r e   which  need  be  n e i t h e r   a c c u r a t e l y  

r e g i s t e r e d   with  r e s p e c t   to  the  f ixed   con tac t s   28,  

nor  even  c lose   t h e r e t o .  



1.  A  connector   mechanism  for  e l e c t r i c a l l y   connect ing   two 

s t r u c t u r e s   (22,24)  c a r ry ing   conduct ing   l i n e s ( 2 6 ) ,   t h e  

connector   mechanism  compris ing  f ixed  c o n t a c t s   (28)  on  one  o f  

the  s t r u c t u r e s   (22),  f l o a t i n g   c o n t a c t s   (30)  on  the  o ther   o f  

the  s t r u c t u r e s   (24),  the  f l o a t i n g   c o n t a c t s   being  free  to  move 

towards  and  away  from  the  f ixed  c o n t a c t s   and  across   the  f i x e d  

con tac t s   as  independent   motions,   under  the  con t ro l   of  a  common 

a c t u a t o r   (32),  each  f l o a t i n g   con tac t   being  an  e l e c t r i c a l l y  

i n t e g r a l   p a r t ,   c a r r i e d   by  the  a c t u a t o r ,   of  a  f l e x i b l e  

conduct ive   film  ( 3 4 ) .  

2.  A  connector   mechanism  as  claimed  in  claim  1,  w h e r e i n ,  

with  the  connec tor   mechanism  assembled  by  the  p r i o r   b r i n g i n g  

t oge the r   of  the  two  s t r u c t u r e s ,   a  s i ng l e   pass  of  the  common 

a c t u a t o r   produces   the  fo l lowing   time  s e p a r a t e d   sequence  o f  

r e l a t i v e   movements:  

motion  of  the  f l o a t i n g   c o n t a c t s   toward  the  f ixed  c o n t a c t s  

u n t i l   the  f l o a t i n g   c o n t a c t s   touch  t h e  f i x e d   con t ac t s ;   f o l l o w e d  

by 

motion  of  the  f l o a t i n g   c o n t a c t s   across   the  f ixed  c o n -  

t a c t s .  

3.  A  connector   mechanism  r e l e a s a b l y   e l e c t r i c a l l y   i n t e r c o n -  

nec t ing   two  s t r u c t u r e s   (22,24) ,   each  s t r u c t u r e   c a r r y i n g  

conducting  l ines   (26),  the  connector   mechanism  compris ing  a  

common  a c t u a t o r ( 3 2 ) ,   f ixed  c o n t a c t s   (28)  on  one  of  t h e  

s t r u c t u r e s   (22)  e l e c t r i c a l l y   connected  to  the  conduct ing  l i n e s  

thereon,   a  f l e x i b l e   conduct ive   film  (34)  forming  a t  l e a s t   p a r t  

of  the  o ther   s t r u c t u r e   (24)  and  accommodating  at  l e a s t   an 



e x t e n s i o n   of  the  conduc t ing   l i n e s   t h e r e o f ,   and  f l o a t i n g  

c o n t a c t s   (30)  which  are  an  e l e c t r i c a l l y   i n t e g r a l   p a r t   of  t h e  

f l e x i b l e   conduct ive   f i lm,   are  c a r r i e d   by  the  common  a c t u a t o r  

and  are  f ree   to  move  both  towards  and  away  from  the  f i x e d  

c o n t a c t s   as  well  as  a c ro s s   the  f ixed   c o n t a c t s ,   as  i n d e p e n d e n t  

mot ions ,   under  the  c o n t r o l   of  the  common  a c t u a t o r  ,   while  t h e  

s t r u c t u r e s   are  m a i n t a i n e d   in  an  engaged  j u x t a p o s i t i o n .  

4.  A  connector   mechanism  as  c laimed  in  e i t h e r   claim  1  o r  

claim  3,  wherein  the  common  a c t u a t o r   comprises   a  c a r r i a g e  

(50),  cam  fo l lowers   (54A,54B)  mounted  t he reon ,   a  r e s i l i e n t  

i n t e r p o s e r   (38)  f ixed  to  the  c a r r i a g e   and  s u p p o r t i n g   t h e  

f l o a t i n g   c o n t a c t s   and  a  l i n e a r   cam  (52)  a r r anged ,   i n  

o p e r a t i o n ,   to  engage  the  cam  f o l l o w e r s   to  produce  a  compound 

camming  mechanism  able  to  produce  time  s e p a r a t e d   motion  i n  

d i f f e r e n t   d i r e c t i o n s   in  a  s i n g l e   a c t u a t i o n .  

5.  A  connec tor   mechanism  as  c laimed  in  claim  4,  w h e r e i n ,  

with  the  connector   mechanism  assembled  by  the  p r i o r   b r i n g i n g  

t o g e t h e r   of  the  two  s t r u c t u r e s ,   a  s i ng l e   "  engaging"  pass  o f  

the  common  a c t u a t o r   means  p roduces   the  fo l lowing   time  s e p -  
a r a t e d   sequence  of  r e l a t i v e   movements:  

motion  of  the  f l o a t i n g   c o n t a c t s   toward  the  f ixed   c o n t a c t s  

u n t i l   the  f l o a t i n g   c o n t a c t s   j u s t   touch  the  f ixed   c o n t a c t s ;  

fo l lowed  by 

a t t empted   motion  of  the  f l o a t i n g   c o n t a c t s   toward  t h e  

f ixed   c o n t a c t s   such  t h a t   d i s t o r t i o n   of  the  r e s i l i e n t   i n t e r -  

poser   a p p l i e s   a  p r e s s u r e   between  the  f ixed  and  f l o a t i n g  

c o n t a c t s ;   fol lowed  by 

motion  of  the  f l o a t i n g   c o n t a c t s   across   the  f ixed  c o n t a c t s  

in  one  d i r e c t i o n   or  in  two  opposed  d i r e c t i o n s ;   fo l lowed  by 



f u r t h e r   a t tempted  motion  of  the  f l o a t i n g   c o n t a c t s   t o w a r d s  

the  f ixed  con t ac t s   f u r t h e r   i n c r e a s i n g   the  p r e s s u r e   between  t h e  

f ixed   and  f l o a t i n g   c o n t a c t s .  

6.  A  connec tor   mechanism  as  claimed  in  claim  4  or  claim  5 ,  

f u r t h e r   i n c l u d i n g   a  r i g i d   shroud  (46),  mounted  on  the  one  o f  

the  s t r u c t u r e s   (22)  and  engaging  the  a c t u a t o r   when  t h e  

s t r u c t u r e s   are  in  an  engaged  j u x t a p o s i t i o n   to  act  as  a  c o a r s e  

l o c a t o r   for  the  f l o a t i n g   c o n t a c t s   r e l a t i v e   to  the  f i x e d  

c o n t a c t s   by  l o c a t i n g   the  c a r r i a g e   in  the  d i r e c t i o n   of  b r i n g i n g  

t o g e t h e r   of  the  two  s t r u c t u r e s ,   and  for  the  l i n e a r   cam  i n  

d i r e c t i o n s   p e r p e n d i c u l a r   t h e r e t o ,   r e l a t i v e   to  the  f i x e d  

c o n t a c t s .  

7.  A  connec tor   mechanism  as  claimed  in  claim  6,  wherein  t h e  

shroud  embodies  l o c a t i n g   markings  (48A,48B)  r e g i s t e r e d   w i t h  

the  f ixed  c o n t a c t s ,   and  engageable   by  the  l i n e a r   cam  and  t h e  

c a r r i a g e .  

8.  A  connector   mechanism  as  claimed  in  claim  4  or  any  c l a i m  

appendant   t h e r e t o ,   as  one  of  a  p l u r a l i t y   of  such  c o n n e c t o r  

mechanisms  connect ing  the  two  s t r u c t u r e s ,   wherein  the  c o n n e c -  

tor   mechanism  i n c o r p o r a t e s   p l u r a l   f l e x i b l e   fi lms  and  an  e q u a l  

p l u r a l i t y   of  c a r r i a g e s .  

9.  A  connector   mechanism  as  claimed  in  claim  7  or  claim  8 ,  

as  one  of  a  pa i r   of  such  connec tor   mechanisms  connec t ing   t h e  

two  s t r u c t u r e s   and  i nc lud ing   a  coupl ing  yoke  (64)  coupl ing  t h e  

l i n e a r   cam  of  the  connec tor  mechanism  to  the  l i n e a r   cam  means 

of  the  o ther   of  the  connector   mechanisms.  



10.  A  connec to r   mechanism  as  claimed  in  any  p reced ing   c l a i m  

as  one  of  a  pa i r   of  d i r e c t l y   coupled  such  mechanisms,  w h e r e i n  

the  f l e x i b l e   film  is  common  to  both  connec tor   mechanisms  o f  

the  p a i r   and  comprises   s u b s t a n t i a l l y   the  whole  of  the  f l o a t i n g  

c o n t a c t   s t r u c t u r e   a s s o c i a t e d   with  the  p a i r   of  c o n n e c t o r  

mechan i sms .  
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