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Description 

The  present  invention  relates  to  the  field  of  electrical 
connectors,  and  more  particularly,  to  center  jackscrew 
type  connectors  with  over  torque  protection  and  with  en- 
hanced  locking  performance. 

Center  jackscrew  type  connectors,  such  as  de- 
scribed  in  GB-A-2272335  typically  include  a  pair  of  mat- 
ing  plastic  housings  (a  module  housing  and  a  receptacle 
housing)  which  are  connected  to  each  other  and  fas- 
tened  by  means  of  a  steel  bolt  which  has  a  threaded 
portion  and  a  flange  spaced  apart  from  the  th  readed  por- 
tion.  The  threaded  portion  of  the  bolt  is  threaded  into  a 
tapped  metal  insert  installed  longitudinally  within  the 
module  housing  until  both  the  module  housing  and  the 
receptacle  housing  bottom.  As  the  bolt  is  over  torqued, 
the  plastic  housings  are  placed  in  greater  and  greater 
compression.  Referring  to  FIGS.  1  and  2,  of  the  accom- 
panying  drawings,  which  Figures  illustrate  a  prior  art 
centre  jackscrewconnector,  amodule  housing  10  mates 
with  a  receptacle  housing  11  by  means  of  a  bolt  12.  A 
metal  insert  1  3  is  installed  within  the  module  housing  1  0 
to  receive  the  threaded  portion  14  of  the  bolt  12.  The 
bolt  12  is  threaded  into  the  metal  insert  13  until  mating 
surface  1  6  of  the  module  housing  1  0  and  mating  surface 
1  7  of  the  receptacle  housing  1  1  bottom  (or  engage  each 
other).  As  the  bolt  12  is  over  torqued,  the  module  hous- 
ing  10  and  the  receptacle  housing  11  are  placed  in  con- 
tinually  increasing  compression  until  the  plastic  breaks. 
For  example,  a  particular  application  in  the  automotive 
field  requires  a  torque  of  70  cm-kg  (60  inch-pounds) 
which  translates  into  a  compressive  force  of  575  kg 
(1,270  pounds)  on  the  plastic  housings.  The  excessive 
torque  is  applied  by  a  flange  21  on  the  bolt  12  (FIG.  1) 
which  engages  a  tower  18  on  the  plastic  housing  11 
(FIG.  2)  causing  the  tower  18  to  mushroom  out,  shear 
off  or  crack. 

A  typical  remedy  for  overcoming  this  problem  is  to 
employ  additional  strengthening  components  or  else 
use  very  high  compressive  strength  plastics  as  a  mate- 
rial  for  the  housings,  all  of  which  is  burdensome  and 
costly. 

Another  problem  associated  with  center  jackscrew 
type  connectors  is  that  after  exposure  to  time  and  high 
temperature,  the  plastic  will  creep.  A  preload  on  the  bolt 
12,  which  was  generated  by  the  plastic  in  compression 
and  which  prevented  the  bolt  12  from  coming  loose  ini- 
tially,  would  therefore  diminish  sufficiently  so  that  the 
bolt  1  2  will  come  loose.  As  the  bolt  1  2  vibrates,  the  hous- 
ings  10  and  11  of  the  connector  assembly  may  come 
apart,  and  thus  the  connector  assembly  will  result  in  loss 
of  electrical  engagement.  Typically,  an  extra  metal 
spring  washer  (or  "dry  lock")  is  used  in  the  connector 
assembly  to  prevent  the  bolt  1  2  from  coming  loose.  Any 
extra  elements  in  the  connector  assembly  are  a  distinct 
disadvantage  and  require  additional  assembly  proce- 
dures. 

Therefore,  it  would  be  highly  desirable  to  have  a 

more  cost  effective  and  simple  method  for  making  cent- 
er  jackscrew  type  connector  systems  more  reliable  and 
free  from  quality  assurance  problems. 

It  is,  therefore,  an  object  of  the  present  invention  to 
5  provide  a  cost  effective  center  jackscrew  type  connector 

assembly,  wherein  the  plastic  parts  of  the  connector  as- 
sembly  are  not  subject  to  damage  under  excessive 
torque  loads,  thereby  eliminating  plastic  creep  prob- 
lems. 

10  It  is  another  object  of  the  present  invention  to  pro- 
vide  a  center  jackscrew  type  connector  assembly  with 
enhanced  locking  performance,  thereby  providing  a  per- 
manent  mechanical  connection  of  the  parts  of  the  con- 
nector  assembly  and  reliable  electrical  engagement  of 

is  electrical  contacts. 
It  is  yet  another  object  of  the  present  invention  to 

provide  a  simple  and  cost-effective  method  for  maintain- 
ing  a  locking  force  between  the  threads  of  the  bolt  and 
the  internal  threads  of  the  metal  insert. 

20  According  to  one  aspect  of  the  present  invention  as 
defined  in  claim  1  ,  in  a  central  jackscrew  type  connector 
system,  a  plastic  receptacle  housing  has  an  engage- 
ment  surface  and  a  crush  rib  on  the  engagement  sur- 
face,  and  a  module  connector  includes  a  metal  insert 

25  having  an  internally-threaded  blind  axial  bore  having  a 
bottom  at  a  predetermined  depth.  When  the  blind  axial 
bore  receives  the  threaded  portion  of  the  bolt,  the  tip  of 
the  threaded  portion  engages  the  bottom  of  the  blind  ax- 
ial  bore  prior  to  a  flange  on  the  bolt  engaging  the  en- 

30  gagement  surface  of  the  receptacle  housing.  The  flange 
engages  the  crush  rib,  thereby  applying  a  required  com- 
pressive  load  to  the  crush  rib,  which  serves  as  sacrificial 
plastic. 

The  metal-to-metal  contact  between  the  tip  of  the 
35  bolt  and  the  bottom  of  the  blind  axial  bore  keeps  the 

flange  on  the  bolt  at  a  certain  distance  from  the  engage- 
ment  surface  of  the  receptacle  housing,  even  if  a  suffi- 
cient  over-torque  is  applied  to  the  bolt,  thereby  avoiding 
an  excessive  compressive  load  to  be  applied  to  the  re- 

40  ceptacle  housing. 
The  threaded  portion  of  the  bolt  is  received  into  the 

blind  axial  bore  by  turning  the  bolt  until  the  tip  on  the 
threaded  portion  engages  the  bottom  of  the  blind  axial 
bore.  Then,  the  bolt  is  turned  further  to  a  predetermined 

45  torque.  This  stretches  the  insert  axially  relative  to  the 
bolt  and  deforms  the  internal  threads,  thereby  remova- 
bly  locking  the  bolt  to  the  insert. 

The  method  of  providing  additional  lock  force  hold- 
ing  the  threaded  portion  of  the  bolt  within  the  module 

so  connector  forms  the  subject  of  claim  6. 
An  embodiment  of  the  present  invention  will  now  be 

described  by  way  of  example  with  reference  to  the  ac- 
companying  drawings  in  which: 

FIG.  1  is  a  lonqitudinal  cross-sectional  view  of  a 
55  module  connector  of  the  prior  art. 

FIG.  2  is  a  longitudinal  cross-sectional  view  of  a 
complementary  receptacle  housing  of  the  prior  art. 

FIG.  3  is  a  perspective  exploded  view  of  a  connector 
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assembly  of  the  present  invention. 
FIG.  4  is  a  perspective  view  of  the  module  connec- 

tor. 
FIG.  5  is  a  longitudinal  sectional  view  of  the  module 

connector  taken  along  lines  5-5  of  FIG.  4.  s 
FIG.  6  is  a  perspective  view  of  the  receptacle  hous- 

ing. 
FIG.  7  is  a  longitudinal  sectional  view  of  the  recep- 

tacle  housing  taken  along  lines  7-7  of  FIG.  6. 
FIGS.  8-11  are  longitudinal  sectional  views  showing  10 

the  connector  assembly  mating  sequence. 
FIGS.  12-15  show  respective  longitudinal  enlarged 

sectional  views  of  the  bolt  within  the  metal  insert  during 
the  overtorquing  procedure. 

Referring  to  FIGS.  3-1  2,  the  connector  assembly  22  15 
of  the  present  invention  includes  a  module  connector 
23,  an  upper  connector  subassembly  24,  sealing  O- 
rings  25,  a  bolt  12,  and  a  rubber  bolt  grommet  26.  The 
module  connector  23  and  the  upper  connector  sub- 
assembly  24  are  removably  secured  to  each  other  by  20 
the  bolt  12.  O-rings  25  provide  a  sealing  function  where 
the  module  connector  and  the  upper  connector  sub- 
assembly  24  are  received  in  a  casting  27  (for  example, 
an  automotive  transmission  casing)  as  shown  more 
clearly  in  FIG.  5.  25 

The  module  connector  23  includes  a  plastic  module 
housing  28  and  a  metal  insert  29  (preferably  made  of 
brass)  secured  within  the  module  housing  28  along  its 
longitudinal  axis  30.  As  best  shown  in  Fig.  5,  the  metal 
insert  29  has  an  internally  threaded  blind  axial  bore  31  30 
having  a  bottom  32  and  a  plurality  of  internal  threads  33. 
The  bottom  32  is  located  a  predetermined  depth  34  with- 
in  the  blind  axial  bore  31.  On  its  external  surface,  the 
metal  insert  29  has  three  rings  35,  36  and  37  with  ex- 
ternal  threads,  thereby  securing  the  metal  insert  29  with-  35 
in  the  module  housing  28.  While  the  internal  surface  of 
the  blind  axial  bore  31  is  shaped  as  a  right  cylinder,  the 
external  surface  has  a  gradually  changing  cross-section 
diameter,  increasing  in  the  direction  from  an  opening  38 
of  the  blind  axial  bore  31  towards  the  head  39  of  the  40 
metal  insert  29. 

In  the  center  of  the  module  housing  28,  a  tower-like 
element  40  is  provided  to  receive  and  secure  a  portion 
of  the  metal  insert  29.  A  step-like  element  41  is  extended 
above  a  bottom  42  of  the  module  housing  28  and  ex-  45 
tends  longitudinally  from  the  bottom  42  until  the  tower- 
like  element  40.  The  step-like  element  41  has  walls  43, 
which  form  recesses  44  between  an  external  surface  of 
the  walls  43  and  an  internal  surface  45  of  walls  46  of  the 
module  housing  28.  The  internal  surface  45  of  the  walls  so 
46  forms  a  box-like  receptacle  cavity  47,  while  an  exter- 
nal  surface  48  of  the  walls  46  is  formed  as  a  cylinder. 
The  external  surface  48  has  a  recess  49  for  receiving 
one  of  the  sealing  O-rings  25  for  sealing  contact  be- 
tween  the  casting  27  and  the  module  housing  28.  55 

As  shown  more  clearly  in  FIG.  7,  the  upper  connec- 
tor  subassembly  24  includes  a  plastic  receptacle  hous- 
ing  50  and  a  plurality  of  conductive  wires  (not  shown) 
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received  in  respective  slots  51  .  The  receptacle  housing 
50  includes  a  module  side  52  and  a  wire  side  53  con- 
nected  by  a  main  body  54.  The  module  side  52  has  walls 
55  which,  being  of  rectangular  box-like  shape,  fit  into 
the  box-like  receptacle  cavity  47  of  the  module  housing 
28.  On  their  external  surface,  the  walls  55  have  tabs  56 
(FIGS.  8,  9)  which  are  received  in  respective  keyways 
57  (FIG.  4)  on  internal  surface  45  of  the  walls  46  of  the 
module  housing  28.  The  walls  55  extend  from  the  main 
body  54  the  full  internal  length  of  the  module  housing  28. 

The  main  body  54  of  the  receptacle  housing  50,  be- 
ing  of  cylindrical  shape  outwardly,  has  the  same  diam- 
eter  as  the  cylindrical  external  surface  48  of  the  walls 
46.  This  diameter  is  identified  as  a  major  diameter.  The 
main  body  provides  two  recesses  61  for  sealing  O-rings 
25. 

The  wire  side  53  of  the  receptacle  housing  50  has 
an  axial  tower-like  element  62  having  a  cylindrical 
shape.  The  tower-like  element  62  extends  a  predeter- 
mined  length  63  (for  example,  24.50  mm)  from  the  mat- 
ing  surface  59  and  has  an  engagement  surface  64.  In 
cross-sectional  view  (FIG.  7),  the  engagement  surface 
64  has  a  ring  shape  of  a  certain  width  66.  Crush  rib  65 
is  integrally  molded  on  the  engagement  surface  64. 
Crush  rib  65  also  has  a  cylindrical  shape;  however,  a 
width  67  of  the  crush  rib  65  is  smaller  than  the  width  66 
of  the  engagement  surface  64.  The  crush  rib  65  extends 
axially  from  the  engagement  surface  64  by  a  certain 
length  68,  such  that  an  edge  69  of  the  crush  rib  68  is 
spaced  apart  from  the  mating  surface  59  by  a  predeter- 
mining  length  70,  for  example,  25.50  mm. 

Referring  to  FIG.  3,  the  bolt  12  has  a  threaded  por- 
tion  71,  having  a  plurality  of  external  threads  72,  the 
flange  21  at  the  head  19,  and  a  tip  73.  The  tip  73  is 
spaced  apart  from  the  flange  21  by  a  predetermined  dis- 
tance  74. 

As  the  module  connector  23  and  the  upper  connec- 
tor  subassembly  24  are  being  mated,  the  preassembled 
bolt  12  (inserted  by  its  threaded  portion  first  through  a 
central  through  opening  75  and  turned  into  the  blind  ax- 
ial  bore  31)  is  turned  until  the  tip  73  hits  the  bottom  32 
of  the  blind  axial  bore  31  .  Since  the  blind  axial  bore  31 
has  the  predetermined  depth  34  and  the  flange  21  is 
spaced  apart  from  the  tip  73  by  the  predetermined  dis- 
tance  74,  the  flange  21  is  kept  continuously  a  certain 
distance  76  from  the  mating  surface  58  of  the  module 
housing  28,  for  example,  25.00  mm.  When  the  tip  73  of 
the  bolt  12  bottoms  in  the  blind  axial  bore  31,  the  25.00 
mm  distance  76  will  not  change  regardless  of  torque  ap- 
plied  to  the  bolt  12,  due  to  metal-to-metal  engagement 
of  the  steel  tip  73  and  brass  bottom  32  of  the  blind  axial 
bore  31  .  Due  to  chosen  combination  of  the  predetermin- 
ing  length  63,  the  predetermined  length  70,  the  prede- 
termined  depth  34,  and  the  predetermined  distance  74, 
the  tip  73  engages  the  bottom  32  simultaneously  with 
the  engagement  between  the  mating  surfaces  58,  59 
and  prior  to  the  flange  21  of  the  bolt  12  engaging  the 
engagement  surface  64  of  the  tower-like  element  62  on 
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the  receptacle  housing  50.  It  will  be  appreciated  by 
those  skilled  in  the  art,  that  due  to  the  combination  of 
the  aforesaid  predetermined  dimensions,  if  the  bolt  12 
is  over  torqued  by  any  required  value,  it  will  not  crush 
or  deform  the  plastic.  The  engagement  surface  64  itself  s 
does  not  bear  a  torque  force  applied  by  flange  21  .  Rath- 
er,  it  is  the  crush  rib  65,  which  bears  the  torque  load 
applied  by  the  flange  21,  which  creates  compressive 
force  on  plastic  module  housing  28  and  the  receptacle 
housing  50.  The  crush  rib  65  serves  as  sacrificial  plastic  10 
material  which  is  easily  compressed  and  sheared  off  by 
the  flange  21  of  the  bolt  1  2  in  order  that  the  module  hous- 
ing  28  and  the  receptacle  housing  could  be  held  snugly 
together  but  not  under  the  excessive  compressive  load. 

Referring  to  FIGS.  8-11  ,  showing  the  module  hous-  15 
ing  28  and  the  receptacle  housing  50  in  their  mating  se- 
quence,  tabs  56  on  external  surface  of  the  walls  54  of 
the  receptacle  housing  50  engage  respective  keyways 
on  the  module  housing  28.  The  major  diameter  of  the 
main  body  54  of  the  receptacle  housing  50  engages  the  20 
casting  27.  The  threads  72  of  the  bolt  12  engage  the 
internal  threads  33  of  the  blind  axial  bore  31,  and  the 
bolt  is  torqued  down  (O-rings  25  enter  the  casting  27) 
as  the  bolt  12  is  turned  until  the  tip  73  engages  the  bot- 
tom  32  and  the  mating  surfaces  58  and  59  are  engaged.  25 
Simultaneously,  the  crush  rib  65  is  sheared  off  and  de- 
formed  by  the  flange  21  of  the  bolt  1  2.  Since  the  recep- 
tacle  housing  50  does  not  support  the  torque  load  gen- 
erated  by  the  bolt  12,  the  plastic  creep  problems  are 
eliminated.  This  design  can  provide  protection  for  plastic  30 
housings  practically  for  any  desired  over  torque.  For  ex- 
ample,  an  over  torque  of  70  cm-kg  (60  inch-pounds), 
which  is  translated  into  a  compressible  force  of  above 
575  kg  (1,270  pounds)  on  the  plastic  housings  28,  50 
has  been  achieved.  35 

Referring  to  FIGS.  1  2-15,  after  the  bolt  1  2  is  turned 
into  the  blind  axial  bore  31  in  the  metal  insert  29  (FIG. 
1  2),  and  after  the  tip  73  of  the  bolt  1  2  engages  the  bot- 
tom  32  (FIG.  1  3),  the  mating  surfaces  58  and  59  engage 
(FIG.  11),  the  bolt  12  is  turned  further  (additional  force  40 
is  applied)  to  a  predetermined  torque  value.  This  step 
causes  a  stretching  of  the  metal  insert  29  axially  relative 
to  the  bolt  12  (FIGS.  14,  15).  While  the  internal  threads 
33  are  being  deformed,  the  strain  energy  is  being  stored 
in  the  deformed  system.  A  portion  of  the  stored  strain  45 
energy  remains  in  the  deformed  system  even  after  ther- 
mal  cycling.  This  stored  strain  energy  provides  a  fric- 
tional  locking  force  between  the  internal  threads  33  of 
the  blind  axial  bore  31  and  the  external  threads  72  of 
the  bolt  12  and  does  not  appreciably  diminish  during  so 
thermal  cycling  and  vibration.  Metal-to-metal  interfer- 
ence  of  the  steel  bolt  12  and  the  brass  threaded  insert 
29  keeps  the  bolt  12  from  vibrating  loose.  The  bolt  12 
will  not  loosen  and  allow  loss  of  electrical  engagement 
between  wires  (not  shown)  and  respective  contact  55 
members  (not  shown).  The  steel  bolt  12  may  be  em- 
ployed  in  combination  with  the  brass  metal  insert  29.  It 
would  also  work  if  materials  of  the  bolt  and  the  metal 

insert  were  reversed,  and/or  the  metal  insert  29  would 
be  made  as  the  compressed  member.  For  example,  if 
the  bolt  1  2  had  a  shoulder  which  bottomed  on  the  mating 
face  of  the  metal  insert  29,  the  metal  insert  29  would  be 
compressed  as  the  bolt  12  was  turned. 

Accordingly,  the  present  invention  provides  a  supe- 
rior  central  jackscrew  connector  having  a  robust  design, 
over  torque  protection  for  plastic  components,  reduced 
plastic  creep  problems  and  enhanced  locking  perform- 
ance,  thereby  assuring  proper  mechanical  and  electrical 
engagement  of  all  components  of  the  connector  system. 

Claims 

1.  A  central  jackscrew  type  connector  system  (22) 
comprising  a  module  connector  (23)  and  a  connec- 
tor  subassembly  (24)  removably  secured  to  the 
module  connector  (23)  by  means  of  a  bolt  (12) 
which  has  a  threaded  portion  (71),  a  flange  (21)  and 
a  tip  (73),  the  module  connector  (23)  having  a  mod- 
ule  housing  (28)  and  a  metal  insert  (29)  which  is 
secured  within  the  module  housing  (28)  and  which 
has  an  internally-threaded  blind  axial  bore  (31)  en- 
gaging  the  threaded  portion  (71  )  of  the  bolt  (12)  and 
a  bottom  (32)  spaced  a  predetermined  depth  within 
the  blind  axial  bore,  characterised  in  that  a  recep- 
tacle  housing  (50)  of  the  connector  subassembly 
(24)  has  a  crush  rib  (65)  on  an  engagement  surface 
(64),  and  the  tip  (73)  of  the  bolt  (12)  is  in  engage- 
ment  with  the  bottom  (32)  of  the  blind  axial  bore  (31  ) 
and  engages  said  bottom  prior  to  the  flange  (21  )  of 
the  bolt  (1  2)  engaging  the  engagement  surface  (64) 
of  the  receptacle  housing  (50),  whereby  the  flange 
(21  )  is  retained  a  certain  distance  from  the  engage- 
ment  surface  (64)  and  the  flange  (21  )  engages  the 
crush  rib  (65)  and  applies  a  required  load  to  the 
crush  rib  (65). 

2.  The  connector  system  of  claim  1  ,  wherein  the  mod- 
ule  (28)  housing  has  a  first  mating  surface  (58),  the 
receptacle  housing  (50)  has  a  second  mating  sur- 
face  (59),  and  the  first  and  the  second  mating  sur- 
faces  engage  each  other  when  the  tip  (73)  of  the 
threaded  portion  (71)  of  the  bolt  (12)  engages  the 
bottom  (32)  of  the  blind  axial  bore  (31). 

3.  The  connector  system  of  claim  2,  wherein  the  crush 
rib  (65)  has  an  edge  (69),  and  said  edge  (69)  and 
the  engagement  surface  (64)  are  axially  spaced 
apart  from  the  second  mating  surface  (59)  by  a  first 
and  a  second  predetermined  length,  respectively, 
the  first  predetermined  length  being  larger  than  the 
second  predetermined  length,  and  wherein  a  dis- 
tance  between  the  flange  (21)  of  the  bolt  (12)  and 
the  first  and  the  second  mating  surfaces  (58,59),  re- 
spectively,  is  larger  than  the  second  predetermined 
length  and  smaller  than  the  first  predetermined 
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length. 

4.  The  connector  system  of  claim  1  ,  2  or  3,  wherein 
the  receptacle  housing  (50)  includes  a  module  side 
(52)  and  a  wire  side  (53)  integrally  connected  by  a  s 
main  body  (54),  and  the  module  side  (52)  includes 
walls  (55)  having  an  external  surface  including  a 
plurality  of  tabs  (56),  and  wherein  the  module  hous- 
ing  (28)  provides  a  receptacle  cavity  (47),  and  an 
internal  surface  (45)  of  the  receptacle  cavity  (47)  10 
has  a  plurality  of  keyways  (57),  the  respective  walls 
(55)  on  the  module  side  (52)  of  the  receptacle  hous- 
ing  (50)  being  received  in  the  receptacle  cavity  (47) 
in  the  module  housing  (28)  with  each  of  said  plural- 
ity  of  tabs  (56)  being  received  into  a  respective  one  15 
of  said  plurality  of  keyways  (57). 

5.  The  connector  system  of  claim  1  ,  2,  3  or  4,  wherein 
the  crush  rib  (65),  deformed  by  the  flange  (21)  on 
the  bolt  (12),  creates  in  conjunction  with  a  preload  20 
on  a  threaded  portion  (71)  of  the  bolt  (12)  a  required 
compressive  force  for  holding  the  module  housing 
(28)  and  the  receptacle  housing  (50)  in  an  engage- 
ment. 

25 
6.  The  connector  system  of  any  preceding  claim, 

wherein  the  bolt  (1  2)  is  made  of  steel  and  the  metal 
(29)  insert  is  made  of  a  lower  strength  metal. 

7.  The  connector  system  of  any  preceding  claim  1  to  30 
5,  wherein  the  metal  insert  (29)  is  made  of  steel  and 
the  bolt  (12)  is  made  of  a  lower  strength  metal. 

8.  The  connector  system  of  any  preceding  claim, 
wherein  the  metal  insert  (29)  comprises  a  com-  35 
pressed  member. 

9.  A  method  of  providing  additional  lock  force  holding 
the  threaded  portion  (71  )  of  a  bolt  (12)  within  a  first 
plastic  subassembly  (23)  of  a  connector  system  40 
comprising  first  and  second  plastic  sub-assemblies 
(23,  24)  removably  secured  to  each  other  by  means 
of  the  bolt  (12),  the  bolt  having  a  flange  (21  )  axially 
spaced  from  the  threaded  portion  and  bearing  on 
the  second  plastic  subassembly  (24),  and  the  45 
threaded  portion  of  the  bolt  having  a  tip  (73),  said 
method  comprising  securing  a  metal  insert  (29) 
within  the  first  plastic  subassembly  (23)  along  a  lon- 
gitudinal  axis  thereof,  said  metal  insert  having  a 
blind  axial  bore  (31)  of  a  predetermined  depth  and  so 
the  blind  axial  bore  having  a  bottom  (32)  and  inter- 
nal  threads  (33),  engaging  the  threaded  portion  of 
the  bolt  (12)  into  the  blind  axial  bore  (31  ),  and  turn- 
ing  the  bolt  to  secure  the  subassemblies  together, 
characterised  by  providing  a  crush  rib  (65)  on  an  55 
engagement  surface  (64)  of  the  second  subassem- 
bly,  turning  the  bolt  (12)  until  the  tip  (73)  on  the 
threaded  portion  (71)  thereof  engages  the  bottom 

(32)  of  the  blind  axial  bore  (31  ),  the  tip  engaging  the 
bottom  of  the  blind  axial  bore  prior  to  the  flange  (21  ) 
of  the  bolt  engaging  the  engagement  surface  (64) 
of  the  second  subassembly  so  as  to  retain  the 
flange  (21  )  a  certain  distance  from  the  engagement 
surface  (64),  and  the  flange  engaging  the  crush  rib 
(65)  thereby  applying  a  required  load  to  the  crush 
rib,  and  turning  the  bolt  (12)  further  to  a  predeter- 
mined  torque,  thereby  stretching  the  insert  (29)  ax- 
ially  relative  to  the  bolt  (12),  deforming  the  internal 
threads  (33)  and  removably  locking  the  bolt  to  the 
insert  (29). 

Patentanspriiche 

1.  Verbindersystem  (22)  mit  zentraler  Spindelverrie- 
gelung,  das  folgendes  umfaBt:  ein  Verbindermodul 
(23)  und  eine  Verbinderbaugruppe  (24),  die  an  dem 

20  Verbindermodul  (23)  mit  Hilfe  einer  Schraube  (12) 
entfernbar  befestigt  ist,  die  einen  Gewindeteil  (71), 
einen  Flansch  (21)  und  eine  Spitze  (73)  aufweist, 
wobei  das  Verbindermodul  (23)  ein  Modulgehause 
(28)  und  einen  innerhalb  des  Modulgehauses  (28) 

25  befestigten  Metalleinsatz  (29)  aufweist,  der  eine  mit 
einem  Innengewinde  versehene  axiale  Sackboh- 
rung  (31),  die  den  Gewindeteil  (71)  der  Schraube 
(12)  in  Eingriff  nimmt,  und  einen  Boden  (32),  der 
innerhalb  der  axialen  Sackbohrung  urn  eine  vorbe- 

30  stimmte  Tiefe  beabstandet  ist,  aufweist,  dadurch 
gekennzeichnet,  dal3  ein  Aufnahmegehause  (50) 
der  Verbinderbaugruppe  (24)  an  einer  Eingriffsfla- 
che  (64)  eine  Quetschrippe  (65)  aufweist  und  die 
Spitze  (73)  der  Schraube  (12)  mit  dem  Boden  (32) 

35  der  axialen  Sackbohrung  (31)  in  Eingriff  steht  und 
den  Boden  in  Eingriff  nimmt,  bevor  der  Flansch  (21  ) 
der  Schraube  (12)  die  Eingriffsflache  (64)  des  Auf- 
nahmegehauses  (50)  in  Eingriff  nimmt,  wodurch  der 
Flansch  (21  )  in  einer  gewissen  Entfernung  von  der 

40  Eingriffsflache  (64)  festgehalten  wird  und  der 
Flansch  (21  )  die  Quetschrippe  (65)  in  Eingriff  nimmt 
und  an  die  Quetschrippe  (65)  eine  erforderliche 
Last  anlegt. 

45  2.  Verbindersystem  nach  Anspruch  1,  bei  dem  das 
Modulgehause  (28)  eine  erste  Steckflache  (58)  auf- 
weist,  das  Aufnahmegehause  (50)  eine  zweite 
Steckflache  (59)  aufweist  und  die  erste  und  die 
zweite  Steckflache  einander  in  Eingriff  nehmen, 

so  wenn  die  Spitze  (73)  des  Gewindeteils  (71)  der 
Schraube  (12)  den  Boden  (32)  der  axialen  Sack- 
bohrung  (31)  in  Eingriff  nimmt. 

3.  Verbindersystem  nach  Anspruch  2,  bei  dem  die 
Quetschrippe  (65)  eine  Kante  (69)  aufweist  und  die 
Kante  (69)  und  die  Eingriffsflache  (64)  von  der  zwei- 
ten  Steckflache  (59)  urn  eine  erste  bzw.  eine  zweite 
vorbestimmte  Lange  axial  beabstandet  sind,  wobei 
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gruppe  (23)  entlang  einer  Langsachse  davon  um- 
fa(3t,  wobei  der  Metalleinsatz  eine  axiale  Sackboh- 
rung  (31)  vorbestimmter  Tiefe  aufweist  und  die 
axiale  Sackbohrung  einen  Boden  (32)  und  Innen- 

5  gewinde  (33)  aufweist,  die  den  Gewindeteil  der 
Schraube  (12)  in  die  axiale  Sackbohrung  (31)  in 
Eingriff  nehmen,  und  Drehen  der  Schraube,  um  die 
Baugruppen  aneinander  zu  befestigen,  gekenn- 
zeichnet  durch  Vorsehen  einer  Quetschrippe  (65) 

10  an  einer  Eingriffsflache  (64)  der  zweiten  Baugrup- 
pe,  Drehen  der  Schraube  (12),  bis  die  Spitze  (73) 
an  ihrem  Gewindeteil  (71  )  den  Boden  (32)  der  axia- 
len  Sackbohrung  (31)  in  Eingriff  nimmt,  wobei  die 
Spitze  den  Boden  der  axialen  Sackbohrung  in  Ein- 

15  griff  nimmt,  bevor  der  Flansch  (21)  der  Schraube 
die  Eingriffsflache  (64)  der  zweiten  Baugruppe  in 
Eingriff  nimmt,  um  den  Flansch  (21  )  in  einer  gewis- 
sen  Entfernung  von  der  Eingriffsflache  (64)  festzu- 
halten,  und  der  Flansch  die  Quetschrippe  (65)  in 

20  Eingriff  nimmt,  wodurch  an  die  Quetschrippe  eine 
erforderliche  Last  angelegt  wird,  und  weiteres  Dre- 
hen  der  Schraube  (12)  bis  zu  einem  vorbestimmten 
Drehmoment,  wodurch  der  Einsatz  (29)  bezuglich 
der  Schraube  (12)  axial  gedehnt  wird,  was  die  In- 

25  nengewinde  (33)  verformt  und  die  Schraube  ent- 
fernbar  an  dem  Einsatz  (29)  verriegelt. 

die  erste  vorbestimmte  Lange  groBer  ist  als  die 
zweite  vorbestimmte  Lange  und  wobei  ein  Abstand 
zwischen  dem  Flansch  (21)  der  Schraube  (12)  und 
der  ersten  bzw.  zweiten  Steckflache  (58,  59)  groBer 
ist  als  die  zweite  vorbestimmte  Lange  und  kleiner 
ist  als  die  erste  vorbestimmte  Lange. 

4.  Verbinder  system  nach  Anspruch  1  ,  2  oder  3,  wobei 
das  Aufnahmegehause  (50)  eine  Modulseite  (52) 
und  eine  Aderseite  (53)  enthalt,  die  durch  einen 
Hauptkorper  (54)  einstuckig  verbunden  sind,  und 
wobei  die  Modulseite  (52)  Wande  (55)  aufweist  mit 
einer  AuBenflache  mit  mehreren  Fahnen  (56),  und 
wobei  das  Modulgehause  (28)  einen  Aufnahme- 
hohlraum  (47)  bildet  und  eine  Innenflache  (45)  des 
Aufnahmehohlraums  (47)  mehrere  Schlusselnuten 
(57)  aufweist,  wobei  die  jeweiligen  Wande  (55)  auf 
der  Modulseite  (52)  des  Aufnahmegehauses  (50)  in 
dem  Aufnahmehohlraum  (47)  im  Modulgehause 
(28)  aufgenommen  werden,  wobei  jede  der  mehre- 
ren  Fahnen  (56)  in  einer  jeweiligen  der  mehreren 
Schlusselnuten  (57)  aufgenommen  wird. 

5.  Verbinder  system  nach  Anspruch  1,2,3  oder  4,  bei 
dem  die  von  dem  Flansch  (21)  an  der  Schraube  (12) 
verformte  Quetschrippe  (65)  zusammen  mit  einer 
Vorbelastung  eines  Gewindeteils  (71)  der  Schrau- 
be  (12)  eine  erforderliche  Druckkraft  zum  Halten 
des  Modulgehauses  (28)  und  des  Aufnahmegehau- 
ses  (50)  in  einem  Eingriff  erzeugt. 

6.  Verbindersystem  nach  einem  der  vorhergehenden 
Anspruche,  bei  dem  die  Schraube  (12)  aus  Stahl 
hergestellt  ist  und  der  Metalleinsatz  (29)  aus  einem 
Metall  geringerer  Festigkeit  hergestellt  ist. 

7.  Verbindersystem  nach  einem  der  vorhergehenden 
Anspruche  1  bis  5,  bei  dem  der  Metalleinsatz  (29) 
aus  Stahl  hergestellt  ist  und  die  Schraube  (12)  aus 
einem  Metall  geringerer  Festigkeit  hergestellt  ist. 

8.  Verbindersystem  nach  einem  der  vorhergehenden 
Anspruche,  bei  dem  der  Metalleinsatz  (29)  ein  zu- 
sammengedrucktes  Element  umfaBt. 

9.  Verfahren  zum  Bereitstellen  zusatzlicher  Verriege- 
lungskraft,  die  den  Gewindeteil  (71  )  einer  Schraube 
(12)  innerhalb  einer  ersten  Kunststoffbaugruppe 
(23)  eines  Verbindersystems  halt,  das  folgendes 
umfaBt:  eine  erste  und  eine  zweite  Kunststoffbau- 
gruppe  (23,  24),  die  mit  Hilfe  der  Schraube  (12)  ent- 
fernbar  aneinander  befestigt  sind,  wobei  die 
Schraube  einen  axial  von  dem  Gewindeteil  beab- 
standeten  und  an  der  zweiten  Kunststoffbaugruppe 
(24)  anliegenden  Flansch  (21  )  aufweist  und  der  Ge- 
windeteil  der  Schraube  eine  Spitze  (73)  aufweist, 
wobei  das  Verfahren  das  Befestigen  eines  Metall- 
einsatzes  (29)  innerhalb  der  ersten  Kunststoffbau- 

Revendications 
30 

1.  Systeme  connecteur  (22)  du  type  a  vis  de  calage 
centrale,  comprenant  un  connecteur  en  module 
(23)  et  un  sous-ensemble  connecteur  (24)  fixe  de 
maniere  detachable  au  connecteur  en  module  (23) 

35  au  moyen  d'un  boulon  (12)  possedant  une  partie  fi- 
letee  (71  ),  un  collet  (21  )  et  un  bout  (73),  le  connec- 
teur  en  module  (23)  possedant  un  logement  en  mo- 
dule  (28)  et  un  insert  metallique  (29)  fixe  a  I'interieur 
du  logement  en  module  (28)  et  presentant  un  ale- 

40  sage  axial  borgne  (31)  a  filetage  interieur  enga- 
geant  une  partie  filetee  (71)  du  boulon  (12)  et  un 
fond  (32)  espace  d'une  profondeur  predeterminee 
a  I'interieur  de  I'alesage  axial  borgne,  caracterise 
en  ce  qu'un  logement  femelle  (50)  du  sous-ensem- 

45  ble  connecteur  (24)  presente  une  nervure  d'ecrase- 
ment  (65)  sur  une  surface  d'engagement  (64),  et  le 
bout  (73)  du  boulon  (12)  se  trouve  en  engagement 
avec  le  fond  (32)  de  I'alesage  axial  borgne  (31)  et 
engage  ledit  fond  avant  que  le  collet  (21  )  du  boulon 

so  (12)  n'engage  la  surface  d'engagement  (64)  du  lo- 
gement  femelle  (50),  le  collet  (21  )  etant  ainsi  retenu 
a  une  certaine  distance  de  la  surface  d'engagement 
(64)  et  le  collet  (21  )  engageant  la  nervure  d'ecrase- 
ment  (65)  et  appliquant  une  charge  requise  sur  la 

55  nervure  d'ecrasement  (65)  . 

2.  Connecteur  selon  la  revendication  1  ,  dans  lequel  le 
logement  en  module  (28)  possede  une  premiere 
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surface  d'accouplement  (58),  le  logement  femelle 
(50)  possede  une  deuxieme  surface  d'accouple- 
ment  (59),  et  les  premiere  et  deuxieme  surfaces 
d'accouplement  s'engagent  mutuellement  lorsque 
le  bout  (73)  de  la  partie  filetee  (71)  du  boulon  (12) 
engage  le  fond  (32)  de  I'alesage  axial  borgne  (31). 

3.  Systeme  connecteur  selon  la  revendication  2,  dans 
lequel  la  nervure  d'ecrasement  (65)  presente  un 
bord  (69),  et  ledit  bord  (69)  et  la  surface  d'engage- 
ment  (64)  sont  espaces  axialement  de  la  deuxieme 
surface  d'accouplement  (59)  d'une  premiere  et 
d'une  deuxieme  longueur  predeterminee,  respecti- 
vement,  la  premiere  longueur  predeterminee  etant 
superieure  a  la  deuxieme  longueur  predeterminee, 
et  dans  lequel  une  distance  entre  le  collet  (21)  du 
boulon  (12)  et  les  premiere  et  deuxieme  surfaces 
d'accouplement  (58,59),  respectivement,  est  supe- 
rieure  a  la  deuxieme  longueur  predeterminee  et  in- 
ferieure  a  la  premiere  longueur  predeterminee. 

4.  Systeme  connecteur  selon  la  revendication  1  ,  2  ou 
3,  dans  lequel  le  logement  femelle  (50)  comprend 
un  cote  module  (52)  et  un  cote  fil  (53)  connectes, 
de  maniere  solidaire,  par  un  corps  principal  (54),  et 
le  cote  module  (52)  comporte  des  parois  (55)  pre- 
sentant  une  surface  externe  comportant  une  plura- 
lity  d'ailerons  (56),  et  dans  lequel  le  logement  en 
module  (28)  fournit  une  cavite  femelle  (47),  et  une 
surface  interne  (45)  de  la  cavite  femelle  (47)  pre- 
sente  une  pluralite  de  rainures  de  clavetage  (57), 
les  parois  (55)  respectives  sur  le  cote  module  (52) 
du  logement  femelle  (50)  etant  recues  dans  la  ca- 
vite  femelle  (47)  dans  le  logement  en  module  (28), 
chacun  de  ladite  puralite  d'ailerons  (56)  etant  recu 
dans  une  rainure  respective  de  ladite  pluralite  de 
rainures  de  clavetage  (57). 

5.  Systeme  connecteur  selon  la  revendication  1,  2,  3 
ou  4,  dans  lequel  la  nervure  d'ecrasement  (65),  de- 
formee  par  le  collet  (21)  sur  le  boulon  (12),  cree, 
conjointement  avec  une  charge  preliminaire  sur 
une  partie  filetee  (71  )  du  boulon  (12),  une  force  de 
compression  requise  pour  maintenir  en  engage- 
ment  le  logement  en  module  (28)  et  le  logement  fe- 
melle  (50). 

6.  Systeme  connecteur  selon  I'une  quelconque  des 
revendications  precedentes,  dans  lequel  le  boulon 
(12)  est  en  acier  et  I'insert  metallique  (29)  est  en 
metal  de  moindre  resistance. 

revendications  precedentes,  dans  lequel  I'insert 
metallique  (29)  comprend  un  element  comprime. 

9.  Methode  consistant  a  fournir  une  force  de  ver- 
5  rouillage  supplemental  maintenant  la  partie  file- 

tee  (71)  d'un  boulon  (12)  a  I'interieur  d'un  premier 
sous-ensemble  (23)  en  plastique  d'un  systeme  con- 
necteur  comprenant  des  premier  et  deuxieme  sous- 
ensembles  (23,  24)  en  plastique  fixes  I'un  a  I'autre 

10  de  maniere  detachable  au  moyen  d'un  boulon  (12), 
le  boulon  possedant  un  collet  (21)  espace  axiale- 
ment  de  la  partie  filetee  et  s'appuyant  sur  le  deuxie- 
me  sous-ensemble  (24)  en  plastique,  et  la  partie  fi- 
letee  du  boulon  possedant  un  bout  (73),  ladite  me- 

15  thode  comprenant  la  fixation  d'un  insert  metallique 
(29)  a  I'interieur  du  premier  sous-ensemble  (23)  en 
plastique,  le  long  d'un  axe  longitudinal  de  ce  der- 
nier,  ledit  insert  metallique  presentant  un  alesage 
axial  borgne  (31)  d'une  profondeur  predeterminee 

20  et  I'alesage  axial  borgne  presentant  un  fona  (32)  et 
des  filets  internes  (33),  I'engagement  de  la  partie 
filetee  du  boulon  (12)  dans  I'alesage  axial  borgne 
(31  )  et  la  rotation  du  boulon  pour  fixer  ensemble  les 
sous-ensembles,  caracterisee  par  la  fourniture 

25  d'une  nervure  d'ecrasement  (65)  sur  une  surface 
d'engagement  (64)  du  deuxieme  sous-ensemble,  la 
rotation  du  boulon  (12)  jusqu'a  ce  que  le  bout  (73) 
sur  sa  partie  filetee  (71  )  engage  le  fond  (32)  de  I'ale- 
sage  axial  borgne  (31  ),  le  bout  engageant  le  fond 

30  de  I'alesage  axial  borgne  avant  que  le  collet  (21  )  du 
boulon  n'engage  la  surface  d'engagement  (64)  du 
deuxieme  sous-ensemble  de  maniere  a  retenir  le 
collet  (21)  a  une  certaine  distance  de  la  surface 
d'engagement  (64),  et  le  collet  engageant  la  nervu- 

35  re  d'ecrasement  (65)  en  appliquant  ainsi  une  char- 
ge  requise  a  la  nervure  d'ecrasement,  et  la  rotation 
supplemental  du  boulon  (1  2)  selon  un  couple  pre- 
determine,  en  etirant  I'insert  (29)  axialement  par 
rapport  au  boulon  (1  2),  en  deformant  les  filets  inter- 

40  nes  (33)  et  en  verrouillant  ainsi  de  maniere  deta- 
chable  le  boulon  vis-a-vis  de  I'insert  (29). 

45 

50 

7.  Systeme  connecteur  selon  I'une  quelconque  des 
revendications  precedentes  1  a  5,  dans  lequel  I'in- 
sert  metallique  (29)  est  en  metal  et  le  boulon  (12)  55 
est  en  metal  de  moindre  resistance. 

8.  Systeme  connecteur  selon  I'une  quelconque  des 

7 
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