
5)  Publication  number:  0  3 4 0   9 5   I 
A 1  

n)  E U R O P E A N   PATENT  A P P L I C A T I O N  

£)  Application  number:  89304052.7  @  Int.  CI.4:  H01  R  1 3 / 4 3 4  

g)  Date  of  filing:  24.04.89 

g)  Priority:  05.05.88  GB  8810592  @  Applicant:  AMP  INCORPORATED  (a 
Pennsylvania  corporation) 

g>  Date  of  publication  of  application:  P.O.  Box  3608  470  Friendship  Road 
08.11.89  Bulletin  89/45  Harrisburg  Pennsylvania  171  05(US) 

g)  Designated  Contracting  States:  ©  Inventor:  Wendling,  Hannes  Jahn 
BE  DE  GB  NL  SE  Feldbergstrasse  27 

D-6070  Langen  1(DE) 
Inventor:  Bouda,  Harald 
Ringwailstrasse  47a 
D-8751  Haibach(DE) 

®  Representative:  Warren,  Keith  Stanley  et  al 
BARON  &  WARREN  18  South  End  Kensington 
London  W8  5BU(GB) 

(S)  Electrical  terminal. 

■uropaisches  Patentamt 

European  Patent  Office 

Dffice  europeen  des  brevets 

©  A  tab  portion  (2)  of  a  folded  tab  terminal  com- 
prises  a  first  layer  (12)  and  a  second  layer  (14).  The 
first  layer  (12)  has  a  rabbet  (16)  exposing  a  length 
(9)  of  the  second  layer  (14),  the  length  (9)  having 
been  pressed  into  the  rabbet  (6)  so  as  to  be  bi- 
sected  by  the  central  longitudinal  axis  (X)  of  the  tab 
portion  (2).  A  sleeve  (8)  of  spring  tempered  metal 
comprising  opposed,  identical  latching  tongues  (10) 
is  welded  about  the  exposed  length  (9).  As  the 
exposed  length  (9)  is  bisected  by  the  central  axis 
(X),  the  tongues  (10)  are  located  in  precise  sym- 
metry  with  respect  to  that  axis  (X). 
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ELECTRICAL  TERMINAL 

This  invention  relates  to  an  electrical  terminal 
:or  insertion  into  a  cavity  in  an  insulating  housing 
and  having  opposed  latching  tongues  for  engage- 
nent  with  a  shoulder  in  the  cavity  to  retain  the 
terminal  therein. 

There  is  described  in  US-A-3,1  87,297  an  elec- 
trical  terminal  for  insertion  into  a  cavity  in  a  insulat- 
ing  housing  and  having  an  elongate  mating  portion 
and  a  wire  connecting  portion,  the  mating  portion 
having  a  central  longitudinal  axis  and  having  se- 
cured  snugly  there  about,  a  one  piece  metal  sleeve 
comprising  opposed  identical,  latching  tongues 
which  project  obliquely  towards  the  wire  connecting 
portion,  for  engagement  with  shoulders  in  the  cav- 
ity.  The  mating  portion  of  this  known  terminal  is  in 
the  form  of  circular,  hollow,  barrel  to  which  the 
sleeve  is  secured  by  dimpling  the  sleeve.  The 
sleeve  is  stated  to  be  "metallic." 

The  present  invention  is  directed  to  the  provi- 
sion  of  such  a  sleeve  on  a  terminal,  the  mating 
portion  of  which  is  in  the  form  of  a  flat,  electrical 
tab  comprising  first  and  second  superposed  layers 
of  the  tab  material  so  that  the  tab  is  of  double 
thickness,  whereby  the  tab  is  of  sufficient  rigidity 
for  its  purpose,  albeit  that  it  has  been  made  from 
the  same  piece  of  metal  stock  as  the  wire  connect- 
ing  portion,  which  will  usually  be  in  the  form  of  a  U- 
cross  section  crimping  ferrule.  Such  tab  terminals 
are  described,  for  example,  in  ES-U-86653.  An 
object  of  the  invention  is  to  ensure  that  the  latching 
tongues  are  symmetrically  disposed  and  that  at  the 
same  time,  the  sleeve  is  immovable  lengthwise  of 
the  tab  portion. 

According  to  the  present  invention,  an  electrical 
terminal  as  defined  in  the  second  paragraph  of  this 
specification  is  characterized  in  that  the  mating 
portion  is  in  the  form  of  a  flat  electrical  tab  com- 
prising  first  and  second  superposed  layers  of  the 
tab  material,  the  first  layer  having  formed  therein  a 
rabbet  exposing  the  second  layer  so  that  it  pro- 
vides  a  reduced  cross  section  length  of  the  tab 
portion;  and  in  that  the  sleeve,  which  is  made  of  a 
spring  tempered  metal,  is  welded  about  said  re- 
duced  cross  section  length  which  has  been 
pressed  into  said  rabbet  so  that  said  length  is 
bisected  by  said  central  axis,  whereby  the  latching 
tongues  are  located  in  rotational  symmetry  with 
respect  to  said  axis,  end  walls  of  the  rabbet  pre- 
venting  movement  of  the  sleeve  lengthwise  of  said 
axis. 

When  the  terminal  is  inserted  into  the  cavity, 
the  latching  tongues  are,  in  known  manner,  de- 
pressed  by  a  reduced  cross  section  part  of  the 
cavity  and  resile  to  engage  the  shoulder.  Since  the 
tongues  are  of  spring  metal  they  will  not  take  on 

permanent  set  when  so  depressed,  and  by  virtue  of 
their  symmetry  will  engage  the  shoulders  at  pre- 
cisely  equal  distances  from  the  reduced  cross  sec- 
tion  portion  of  the  cavity.  The  terminal  cannot, 

5  therefore,  be  dislodged  from  its  cavity  under  the 
action  of  vibration  at  the  site  of  use,  for  example,  in 
a  motor  vehicle,  or  by  tension  being  applied  to  a 
lead  wire  connected  to  the  wire  connecting  portion. 

The  sleeve,  which  is  preferably  made  of  spring 
m  tempered  steel,  may  be  welded  at  a  plurality  of 

points  along  a  longitudinal  seam  defined  by  over- 
lapping  edges  of  the  sleeve  and  one  of  these 
edges  may  be  chamfered  back  from  its  junction 
with  the  other  edge,  to  assist  the  welding  oper- 

75  ations.  The  outer  surface  of  the  sleeve  is  preferably 
flush  with  that  of  the  tab. 

The  sleeve  may  be  rolled  by  wrapping  a  spring 
tempered  steel  blank  about  the  reduced  cross  sec- 
tion  length  of  the  tab,  adjacent  edges  of  the  blank 

20  providing  the  welding  seam.  For  assembling  the 
blank  to  the  tab,  the  blank  may  be  folded  along  its 
center  line,  so  that  substantially  half  of  the  blank 
extends  perpendicularly  to  the  remainder  thereof,  a 
margin  of  the  other  half  of  the  blank  being  turned 

25  up,  so  that  the  blank  forms  a  receptacle  for  the 
reduced  cross  section  length  of  the  tab.  With  said 
length  received  in  the  receptacle,  the  first  half  of 
the  blank  is  folded  over  to  engage  the  turned  up 
margin,  thereby  to  provide  the  welding  seam. 

30  The  invention  will  now  be  described  by  way  of 
example  with  reference  to  the  accompanying  draw- 
ings,  in  which: 

FIGURE  1  is  a  fragmentary,  longitudinal  sec- 
tional  view  through  an  insulating  housing,  showing 

35  therein  an  electrical  terminal  comprising  a  tab  por- 
tion  and  a  crimping  ferrule  portion,  the  later  being 
shown  schematically  and  in  broken  lines,  the  tab 
portion  having  assembled  thereto,  a  spring  tem- 
pered  metal  sleeve  from  which  project  opposed 

40  latching  tongues; 
FIGURE  2  is  a  fragmentary  plan  view  of  the 

terminal  shown  in  Figure  1  ; 
FIGURE  3  is  a  similar  view  to  that  of  Figure 

2,  but  showing  the  terminal  before  the  assembly  of 
45  the  sleeve  to  the  tab  portion; 

FIGURE  4  is  a  left  hand  end  view  of  Figure  1 
showing  the  tab  portion  in  cross  section  on  the 
lines  4-4  in  Figure  1  ; 

FIGURE  5  is  an  end  view,  shown  partly  in 
so  cross  section,  illustrating  a  step  in  the  assembly  of 

the  sleeve  to  the  tab  portion; 
FIGURE  6  is  an  isometric  view  of  the  termi- 

nal  as  shown  in  Figure  3,  with  part  thereof  broken 
away; 

FIGURE  7  is  a  plan  view  of  the  sleeve;  and 
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FIGURE  8  is  a  right  hand  end  view  of  Figure 
I  ,  but  in  which  the  terminal  is  not  shown. 

As  shown  in  Figures  1,  2  and  4,  the  terminal 
;omprises  a  tab  portion  2,  a  transition  portion  4,  a 
:rimping  ferrule  portion  6,  which  were  stamped  and 
ormed  from  a  single  piece  of  metal  stock,  for 
s-xample  of  brass  or  copper,  and  a  one  piece 
spring  tempered  steel  sleeve  8  welded  about  a 
■educed  cross  section  length  9  of  the  tab  portion  2 
and  comprising  identical  latching  tongues  10  both 
jxtending  obliquely  towards  the  crimping  ferrule 
Dortion  6  in  opposed  relationship. 

The  tab  portion  2,  comprises  first  and  second 
superposed  layers  12  and  14,  respectively,  of  the 
:ab  material,  produced  by  folding  over,  in  known 
manner,  opposite  margins  of  the  sheet  metal  blank 
[not  shown)  from  which  the  terminal  was  formed,  to 
define  a  central  longitudinal  seam  15.  Part  of  the 
layer  12  was  cut  away  during  the  stamping  opera- 
tion,  to  form  a  rabbet  16  in  the  layer  12,  exposing  a 
length  9  of  the  layer  14,  namely  the  length  9,  and 
the  length  9  was  pressed  into  the  rabbet  16  so  as 
to  be  bisected  by  the  longitudinal  central  axis  X  of 
the  tab  portion  2  (as  best  seen  in  Figures  1  and  6), 
both  in  respect  of  the  width  of  the  length  9  and  its 
thickness.  By  virtue  of  this  pressing  operation 
tongues  10  are  located  in  precise  rotational  sym- 
metry  about  the  axis  X,  as  will  best  be  apparent 
from  Figure  1.  The  sleeve  8  is  prevented  from 
movement  along  the  axis  X  relative  to  the  tab 
portion  2,  by  end  faces  18  of  the  layer  12  and  end 
faces  20  of  rudimentary  side  walls  22  bent  up  from 
the  layer  14,  proximate  to  the  transition  portion  4. 
The  root  portions  24  of  the  tongues  10  extend 
between  the  side  walls  22.  Near  its  junction  with 
the  tab  portion  2,  the  portion  4  is  formed  with 
opposed  lateral  stop  ears  26. 

The  sleeve  8  was  rolled  from  a  spring  steel 
blank  8'  (Figure  5)  formed  with  the  tongues  10  and 
having  been  folded  in  half  along  its  center  line  C  so 
that  one  half  28  of  the  blank  8'  extends  per- 
pendicularly  with  respect  to  its  other  half  30.  A 
margin  of  32  of  the  half  30  was  bent  up,  as  shown 
in  Figure  5,  so  as  to  extend  parallel  to  the  half  28 
and  perpendicularly  with  respect  to  the  remainder 
of  the  half  30.  The  half  28  has  a  free  longitudinal 
edge  portion  34,  the  margin  32  having  a  free  lon- 
gitudinal  edge  portion  36  having  an  external  cham- 
fer  38  running  there  along.  The  blank  8  formed  as 
described  above,  acts  as  a  receptacle  for  the 
length  9. 

In  order  to  assemble  the  blank  8  to  the  re- 
duced  cross  section  length  9,  the  blank  is  applied 
thereto,  so  that  the  length  9  is  received  between 
the  half  28  and  the  margin  32  to  lie  against  said 
remainder  of  the  half  30.  The  half  28  is  then  rolled 
over  in  the  direction  of  the  arrow  A  in  Figure  5  so 

that  the  edge  portion  34  engages  the  edge  portion 
36  whereby  the  length  9  is  snugly  received  in  the 
sleeve  8  now  provided  by  the  blank  8  ,  the  outer 
surface  of  the  sleeve  8  being  flush  with  that  of  the 

5  tab  portion  2.  The  edges  34  and  36  which  coop- 
erate  to  provide  a  longitudinal  welding  seam  40 
(Figures  2  and  7)  are  now  laser  welded  together  at 
two  longitudinally  spaced  points  P  (Figure  2) 
whereby  the  sleeve  8  is  firmly  secured  about  the 

'0  length  9  in  snugly  fitting  relationship  therewith. 
For  use,  the  ferrule  portion  6  thereof  having 

been  crimped  to  an  insulated  lead  wire  1,  the 
terminal  is  inserted  into  a  cavity  42  in  an  insulating 
housing  44  in  the  direction  of  the  arrow  B  in  Figure 

(5  1,  with  the  tab  portion  2  leading,  so  that  the 
tongues  10  are  resiliently  depressed  by  convergent 
walls  46  (Figures  1  and  8)  adjacent  to  a  reduced 
cross  section  portion  48  of  the  cavity  42  and  resile 
when  they  have  passed  there  through,  to  overlap 

20  and  engage  the  shoulders  50  in  the  cavity  42, 
bounding  the  portion  48  thereof  as  its  end  remote 
from  the  walls  46.  As  will  be  apparent  from  Figure 
1,  the  tongues  10  engage  the  shoulders  50  at 
positions  equidistant  from  the  cavity  portion  48, 

25  since  the  tongues  10,  being  made  of  spring  metal, 
resile  fully  and  so  do  not  take  on  a  permanent  set 
but  resume  their  symmetrization  about  the  axis  X. 
At  this  time,  the  ears  26  engage  lateral  wall  por- 
tions  52  (Figures  4  and  8)  on  either  side  of  the 

30  cavity  portion  48,  so  that  the  terminal  is  latched 
against  any  axial  movement  in  the  cavity  42.  Even 
if  the  lead  wire  1  is  pulled  sharply,  the  tongues  10 
will  be  deformed  only  elastically  and  will  not  be 
dislodged  from  the  shoulders  50  and  will  resile 

35  when  the  tension  has  ceased,  to  assume  the  sym- 
metrical  position  in  which  they  are  shown  in  Figure 
1. 

40  Claims 

1.  An  electrical  terminal  for  insertion  into  a 
cavity  (42)  in  an  insulating  housing  (44)  and  having 
an  elongate  mating  portion  (2)  and  a  wire  connect- 

45  ing  portion  (6),  the  mating  portion  (2)  having  a 
central  longitudinal  axis  (X)  and  having  secured 
snugly  there  about,  a  one-piece  metal  sleeve  (8) 
comprising  latching  tongues  (10)  which  project  ob- 
liquely  towards  the  wire  connecting  portion  (6),  for 

so  engagement  with  shoulders  (50)  in  the  cavity  (42); 
characterized  in  that  the  mating  portion  is  in  the 
form  of  a  flat  electrical  tab  (2)  comprising  first  and 
second  superposed  layers  (12  and  14)  of  the  tab 
material,  the  first  layer  (12)  having  formed  therein  a 

55  rabbet  (16)  exposing  the  second  layer  (14)  so  that 
it  provides  a  reduced  cross  section  length  (9)  of 
the  tab  portion  (2);  and  in  that  the  sleeve  <8)  which 
is  made  of  a  spring  tempered  metal,  is  welded 

3 
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about  said  reduced  cross  section  length  (9)  which 
ias  been  pressed  into  said  rabbet  (1  6)  so  that  said 
ength  (9)  is  bisected  by  said  central  axis  (X); 
whereby  the  latching  tongues  (10)  are  located  in 
■otational  symmetry  with  respect  to  said  axis  (X),  5 
3nd  walls  (18  and  20)  of  the  rabbet  (16)  preventing 
movement  of  the  sleeve  (8)  lengthwise  of  said  axis 
;X). 

2.  A  terminal  according  to  claim  1,  character- 
zed  in  that  the  sleeve  (8)  was  applied  to  said  ro 
iTigth"  (9)  by  wrapping  a  spring  tempered  metal 
olank  (8  )  there  about  so  that  adjacent  edge  por- 
tions  (34  and  36)  of  the  blank  (8')  define  a  seam 
(40)  extending  longitudinally  of  the  tab  portion  (2), 
and  by  laser  welding  the  edge  portions  (34  and  36)  75 
together  at  a  plurality  of  points  (P)  spaced  there 
along. 

3.  A  terminal  according  to  claim  1  or  2,  char- 
acterized  in  that  the  sleeve  (8)  is  retained  against  a 
movement  relative  to  said  axis  (X)  between  end  20 
edges  (18)  of  the  first  layer  (12)  and  end  edges 
(20)  of  walls  (22)  bent  up  from  the  second  layer 
(14). 

4.  A  terminal  according  to  claim  3,  character- 
ized  in  that  root  portions  (24)  of  said  tongues  (10)  25 
extend"  between  said  bent  up  portions  (22). 

5.  A  terminal  according  to  any  one  of  the 
preceding  claims  characterized  in  that  the  outer 
surface  of  the  sleeve  (9)  is  flush  with  the  outer 
surface  of  the  tab  portion  (2).  30 

6.  A  terminal  according  to  any  one  of  the 
preceding  claims,  characterized  in  that  the  spring 
tempered  metal  is  spring  tempered  steel. 
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