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(54)  Sealed  corrosion-proof  crimped  terminal  or  splice. 

(57)  A  crimped  terminal  (or  splice)  has  a  housing 
(10)  including  a  barrel  (11)  receiving  an  insert 
sleeve  (13).  The  barrel  (11)  has  a  lug  (12)  re- 
ceived  in  a  complementary  notch  (14)  formed  in 
the  insert  sleeve  (13),  thereby  circumferentially 
keying  the  insert  sleeve  (13)  to  the  barrel  (11), 
preventing  relative  rotation  therebetween,  and 
reinforcing  the  housing  (10)  during  the  crimp- 
ing  process.  This  eliminates  cracking  of  the 
housing  (10)  during  crimping  while  improving 
heat  dissipation. 
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The  present  invention  relates  to  a  sealed  corro- 
sion-proof  crimped  terminal  (or  splice)  for  aluminum 
or  copper  wire,  and  more  particularly,  to  a  terminal  (or 
splice)  having  a  perforated  insert  sleeve  for  facilitat- 
ing  the  crimping  process  and  improving  the  product 
resulting  therefrom. 

Sealed  terminals  and  splices  are  a  type  of  con- 
nector  used  especially  for  terminating  discrete  alumi- 
num  and  copper  lead  wires.  These  connectors  termin- 
ate  stranded  aluminum  and  copper  wire  using  a  "dry 
crimp"  process  which  eliminates  the  need  for  an  inhib- 
itor  agent  to  break  down  oxides  which  form  on  the  alu- 
minum  and  copper  wire  strands.  The  dry  crimp  tech- 
nique  results  in  a  sealed  connection,  thereby  prevent- 
ing  re-oxidation  and  corrosion  after  crimping. 

A  complete  line  of  such  high-quality  copper 
sealed  terminals  and  splices  is  supplied  by  AMP  In- 
corporated  of  Harrisburg,  Pennsylvania,  U.S.A.,  un- 
der  the  registered  trademark  COPALUM®. 

U.S.  Patent  No.  3,955,044  discloses  an  insert 
sleeve  positioned  within  the  barrel  portion  of  the  ter- 
minal,  and  the  strands  of  wire  (such  as  aluminum 
wire)  are  received  within  the  insert  sleeve.  The  insert 
sleeve  is  formed  from  a  material  which  has  a  hard- 
ness  equal  to  or  greater  than  that  of  the  wire.  More- 
over,  the  insert  sleeve  is  a  split  cylindrical  sleeve 
which  is  perforated.  During  the  crimping  process,  the 
aluminum  or  copper  wire  extrudes  through  the  perfor- 
ations  in  the  insert  sleeve,  thereby  breaking  down  the 
aluminum  or  copper  oxide  film  on  the  wire  strands,  in- 
creasing  the  surface  contact  areas,  and  facilitating 
good  electrical  contact  with  the  terminal. 

While  perfectly  satisfactory  for  the  purposes  in- 
tended,  nevertheless,  in  some  limited  applications 
the  insert  sleeve  may  tend  to  rotate  prior  to  crimping 
due  to  twisting  of  the  wire  and,  as  a  result,  this  may 
cause  cracking  of  the  terminal  during  the  crimping 
process. 

Accordingly,  it  is  an  object  of  the  present  inven- 
tion  to  improve  upon  the  prior  art  and,  more  specifi- 
cally,  to  substantially  reduce  (if  not  eliminate  altogeth- 
er)  the  occasional  cracking  of  the  terminal  during  the 
crimping  process  due  to  the  tendency  of  the  insert 
sleeve  to  rotate  and  become  mislocated  under  certain 
circumstances. 

The  present  invention  finds  particular  utility  in  a 
crimped  connector  assembly  (either  for  terminating 
an  end  of  a  wire  or  splicing  the  respective  ends  of  two 
wires)  wherein  a  housing  has  a  hollow  barrel  provided 
with  an  open  end,  wherein  an  insert  sleeve  is  received 
within  the  barrel,  wherein  the  wire  is  received  through 
the  open  end  of  the  barrel  and  within  the  insert  sleeve, 
and  wherein  the  housing  is  crimped  over  the  insert 
sleeve  and  the  wire,  thereby  retaining  the  wire. 

In  accordance  with  the  improvement  of  the  pres- 
ent  invention,  a  protruding  lug  is  formed  on  the  barrel, 
and  the  insert  sleeve  has  a  notch  receiving  the  pro- 
truding  lug  on  the  barrel.  As  a  result,  the  insert  sleeve 

is  circumferentially  keyed  to  the  barrel,  thereby  pre- 
venting  relative  rotation  therebetween,  improving 
heat  dissipation,  and  reinforcing  the  housing  and  the 
insert  sleeve  when  the  housing  is  crimped  over  the  in- 

5  sert  sleeve  and  the  wire. 
Preferably,  the  housing  has  an  interior  wall  adja- 

cent  to  the  hollow  barrel,  and  the  insert  sleeve  abuts 
against  this  interior  wall.  The  lug  protrudes  axially 
from  the  interior  wall  of  the  housing,  radially  inwardly 

w  of  the  barrel,  and  in  the  direction  of  the  open  end 
thereof. 

In  a  preferred  embodiment,  a  tapered  insertion 
ring  is  disposed  within  the  barrel  for  guiding  the  wire 
therein,  and  the  barrel  has  an  internal  annular  inden- 

ts  tation  rearwardly  of  the  tapered  insertion  ring  and 
substantially  adjacent  thereto,  thereby  retaining  the 
tapered  insertion  ring.  Preferably,  this  tapered  inser- 
tion  ring  is  formed  from  a  plastic  material. 

Additionally,  an  insertion  funnel  may  be  provided 
20  as  an  accessory  to  facilitate  the  insertion  of  the 

strands  of  wire  (or  wires)  into  the  open  end  of  the  bar- 
rel  portion  of  the  housing. 

A  crimping  assembly  for  a  wire,  wherein  a  hous- 
ing  has  a  hollow  barrel  provided  with  an  open  end,  an 

25  insert  sleeve  is  received  within  the  barrel,  the  wire  is 
received  through  the  open  end  of  the  barrel  and  within 
the  insert  sleeve,  and  the  housing  is  crimped  overthe 
insert  sleeve  and  the  wire,  thereby  retaining  the  wire, 
the  barrel  includes  a  protruding  lug,  and  the  insert 

30  sleeve  has  a  notch  receiving  the  protruding  lug  on  the 
barrel,  thereby  circumferentially  keying  the  insert 
sleeve  to  the  barrel  and  preventing  relative  rotation 
therebetween. 

Embodiments  of  the  invention  will  now  be  descri- 
35  bed  by  way  of  example  with  reference  to  the  accom- 

panying  drawings,  in  which: 
FIG.  1  is  a  perspective  view  of  a  prior  art  terminal 

assembly  shown  fully  assembled  and  crimped. 
FIG.  2  is  a  perspective  view  of  the  prior  art  termi- 

40  nal  assembly  of  FIG.  1  ,  showing  the  discrete  compo- 
nents  thereof  in  exploded  relationship  prior  to  the 
crimping  operation. 

FIG.  3  is  a  further  exploded  perspective  view, 
corresponding  substantially  to  that  of  FIG.  2,  but 

45  showing  the  improvement  of  the  present  invention. 
FIG.  4  is  a  bottom  cut-away  view  of  the  splice 

housing  used  in  the  assembly  of  FIG.  3. 
FIG.  5  is  a  longitudinal  cross-sectional  view  of  the 

splice  assembly  of  FIG.  3  prior  to  the  crimping  proc- 
50  ess  (the  other  insert  sleeve  being  omitted  for  conve- 

nience  of  illustration). 
FIG.  6  is  a  perspective  view  of  the  improved 

crimped  splice  of  FIGS.  3-5,  thereby  terminating  the 
respective  stranded  wire  of  two  cables. 

55  FIG.  7  is  a  further  perspective  view,  correspond- 
ing  substantially  to  FIG.  6,  but  showing  that  the  teach- 
ings  of  the  present  inventions  are  equally  applicable 
to  a  terminal  for  the  stranded  wires  of  a  single  cable. 
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FIG.  8  is  a  cross-sectional  view,  taken  along  the 
lines  8-8  of  FIG.  5,  and  showing  the  insert  sleeve  cir- 
cumferentially  keyed  to  the  barrel  portion  of  the  hous- 
ing. 

FIG.  9  is  a  further  cross-sectional  view,  taken  5 
along  the  lines  9-9  of  FIG.  6,  corresponding  substan- 
tially  to  FIG.  8,  but  showing  the  strands  of  wire  re- 
ceived  within  the  barrel  portion  of  the  housing,  and 
further  showing  the  housing  crimped  on  the  wire 
strands,  such  that  the  wire  strands  tend  to  extrude  w 
through  the  perforations  formed  in  the  insert  sleeve, 
and  compressing  the  wire  strands  into  a  complete  ho- 
mogeneous  mass. 

FIG.  10  is  a  partial  longitudinal  section  of  the 
housing  showing  a  brass  tapered  insertion  ring  used  15 
in  the  prior  art,  which  provides  a  steep  (45°)  angle  of 
approach  for  the  wire. 

FIG.  11  is  a  further  partial  longitudinal  section, 
corresponding  substantially  to  that  of  FIG.  10,  but 
showing  a  plastic  tapered  insertion  ring  retained  by  an  20 
internal  annular  indentation  on  the  barrel  in  accor- 
dance  with  the  further  teachings  of  the  present  inven- 
tion,  thereby  providing  a  slight  angle  of  approach  for 
the  wire  of  approximately  30°  for  an  improved  func- 
tion.  25 

FIG.  12  is  a  perspective  view  of  a  funnel  occa- 
sionally  used  as  an  accessory  to  facilitate  the  inser- 
tion  of  the  strands  of  wire  (or  wires)  into  the  barrel  por- 
tion  of  the  housing  and,  especially,  inserting  wires 
which  have  a  natural  flare  due  to  their  manufacture.  30 

FIG.  13  is  a  longitudinal  sectional  view,  corre- 
sponding  substantially  to  FIG.  5,  but  showing  the  fun- 
nel  of  FIG.  12  inserted  into  the  barrel  of  the  housing, 
thereby  facilitating  insertion  of  the  multiple  strands  of 
wire  (or  wires)  into  the  barrel  of  the  housing.  35 

With  reference  to  FIGS.  1-2,  the  prior  art  corro- 
sion-proof  sealed  terminal  1  includes  a  hollow  barrel 
2  having  an  open  end  3  for  receiving  an  insert  sleeve 
4.  The  insert  sleeve  4  is  split  and  has  a  plurality  of  per- 
forations  5.  A  tapered  insertion  ring  6  is  received  with-  40 
in  the  barrel  2,  rearwardly  of  the  insert  sleeve  4,  for 
facilitating  insertion  (or  "lead  in")  of  the  wire  strands 
7  of  a  cable  C.  The  terminal  further  has  a  flattened 
tongue  8  provided  with  an  aperture  9  for  mounting 
purposes.  The  terminal  1  is  preferably  made  of  solid  45 
copper  but,  if  desired,  maybe  made  of  aluminum  and 
plated  with  copper,  tin  or  silver.  The  cable  C  is  provid- 
ed  with  an  insulation  sheath  impervious  to  moisture, 
and  the  insulation  sheath  may  be  covered  by  an  abra- 
sion-resistant  sheath,  if  desired.  50 

After  assembly  of  these  components,  the  termi- 
nal  1  is  crimped,  as  shown  in  FIG.  1  ,  to  retain  the  wire 
strands  7.  During  the  crimping  process,  the  wire 
strands  7  tend  to  extrude  through  the  perforations  5 
in  the  insert  sleeve  4,  as  described  in  the  aforemen-  55 
tioned  '044  patent. 

As  will  be  appreciated,  a  splice  between  the  re- 
spective  stranded  wires  of  two  discrete  cables  may 

be  made  rather  than  terminating  the  stranded  wires 
of  a  single  cable  (as  in  FIGS.  1  and  2).  Thus,  the  terms 
"terminal"  and  "splice"  may  be  used  interchangeably 
consonant  with  the  teachings  of  the  present  inven- 
tion. 

The  improvement  of  the  present  invention  is 
shown  in  FIGS.  3-9.  There,  a  housing  10  has  a  barrel 
11  provided  with  a  protruding  lug  12.  The  insert 
sleeve  13,  in  turn,  has  a  notch  14  for  receiving  the  lug 
12  on  the  barrel  11,  thereby  circumferentially  keying 
the  insert  sleeve  13  to  the  barrel  11  and  preventing 
relative  rotation  therebetween.  This  structure  as- 
sures  that  the  proper  "window"  will  be  maintained  at 
all  times  for  the  crimping  process,  thickening  the  wall 
section  of  the  barrel  11,  and  reinforcing  the  housing 
1  0  and  the  insert  sleeve  1  3  at  the  crimp  1  5.  Moreover, 
heat  dissipation  is  improved. 

As  shown  more  clearly  in  FIG.  5,  the  housing  10 
has  an  interior  wall  16  separating  the  two  barrels  11 
(for  splicing  the  respective  wire  strands  of  two  dis- 
crete  cables)  and  providing  a  water-tight  gas-proof 
barrier.  The  insert  sleeve  13  (only  one  of  which  is 
shown  in  FIG.  5)  abuts  against  the  interior  wall  16, 
thereby  limiting  the  insertion  of  the  insert  sleeve  13 
into  the  barrel  11  of  the  housing  10.  The  lug  12  pro- 
trudes  axially  from  the  interiorwall  16,  radially  inward- 
ly  of  the  barrel  11  of  the  housing  10,  and  in  the  direc- 
tion  of  the  open  end  1  7  thereof. 

During  the  crimping  process,  the  wire  strands  7 
tend  to  extrude  through  the  perforations  18  in  the  in- 
sert  sleeve  13,  as  shown  more  clearly  in  FIG.  9. 

The  crimping  operation  is  conventional  and  in- 
volves  a  pair  of  cooperating  dies  (not  shown).  Upon 
initiation  of  the  crimp,  the  dies  will  initially  engage 
against  and  indent  into  the  barrel  11  of  the  housing  10. 
This  radially  compresses  the  barrel  11  as  well  as  the 
insert  sleeve  13  and  the  wire  strands  7.  When  the 
crimping  operation  has  been  completed,  a  button  19 
is  formed  at  the  top  of  the  barrel  11  (as  shown  in  FIG. 
6,  thereby  indicating  that  a  proper  termination  has 
been  completed. 

In  the  case  of  wire  strands  7  made  of  aluminum 
or  copper,  the  crimping  operation  causes  the  strands 
7  to  rub  against  each  other;  and  this  breaks  down  any 
existing  aluminum  or  copper  oxide  layer.  The  result  is 
a  "cold  weld"  which  establishes  intimate  interstrand 
contact.  If  desired,  the  crimped  terminal  10  may  then 
be  encapsulated  in  protective  heat-shrinkable  tubing 
or  the  like  (not  shown). 

With  reference  to  FIGS.  10  and  11,  a  plastic  ta- 
pered  insertion  ring  20  (FIG.  11)  has  been  substituted 
for  the  brass  tapered  insertion  ring  6  of  the  prior  art 
(FIGS.  2  and  1  0).  The  plastic  tapered  insertion  ring  20 
is  within  the  barrel  11  (rearwardly  of  the  insert  sleeve 
13)  and  is  retained  therein  by  an  internal  annular  in- 
dentation  21  rearwardly  of  the  plastic  tapered  inser- 
tion  ring  20  and  substantially  adjacent  thereto,  there- 
by  retaining  the  tapered  insertion  ring  20.  The  tapered 
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insertion  ring  20  guides  the  wire  strands  7  into  the  in- 
sert  sleeve  13  within  the  barrel  11  of  the  housing  10. 

With  reference  to  FIGS.  12  and  13,  a  reusable 
funnel  22  may  be  used  as  an  accessory  to  the  hous-  3. 
ing  10.  The  funnel  22  has  a  forward  nipple  23  re-  5 
ceived  within  the  barrel  11  of  the  housing  10.  The  in- 
sertion  of  the  funnel  22  is  limited  by  an  annularshoul- 
der  24  formed  on  the  funnel  22  and  abutting  against 
the  open  end  1  7  of  the  barrel  1  1  .  The  funnel  22  further 
has  an  internally  tapered  channel  25  (and  flaring  out-  w 
wardly  as  shown  in  FIG.  13)  for  guiding  the  strands  7 
of  the  wire  (or  wires).  This  prevents  the  individual  wire  4. 
strands  7  of  the  cable  (or  cables  C)  from  becoming 
frayed  inadvertently.  After  the  wire  strands  7  have 
been  inserted,  the  funnel  22  is  removed  prior  to  the  15  5. 
crimping  operation. 

This  funnel  22  is  a  most  valued  accessory  when 
inserting  wires  which  have  a  natural  flare  due  to  their  6. 
manufacture.  Without  this  funnel  22,  it  is  nearly  im- 
possible  to  get  all  of  the  wire  bundles  into  the  barrel  20 
11.  7. 

The  funnel  22  is  formed  by  molding  or  the  like 
from  a  resilient  material,  and  the  funnel  22  has  a  split 
26  along  at  least  one  side  thereof  to  allow  detachment 
and  removal  from  the  wire  7  after  complete  wire  inser-  25  8. 
tion.  If  desired,  the  funnel  22  may  be  formed  of  two 
discrete  mating  pieces  as,  for  example,  molded  her- 
maphroditic  halves  (not  shown)  which  may  be  sepa- 
rated  to  allow  removal  from  the  wire  7  after  crimping. 

Referring  again  to  FIG.  3,  the  barrel  1  1  is  provided  30 
with  a  longitudinal  knurled  stripe  27  for  alignment  pur- 
poses,  as  well  as  a  pair  of  spaced-apart  annular  9. 
knurled  bands  28  for  depth  location. 

housing  (10),  in  the  direction  of  the  open  end  (17) 
thereof. 

The  assembly  of  claim  1,  further  including  a  ta- 
pered  insertion  ring  (20)  within  the  barrel  (11)  for 
guiding  the  wire  (7)  therein,  and  the  barrel  (11) 
having  an  internal  annular  indentation  (21)  rear- 
wardly  of  the  tapered  insertion  ring  (20)  and  sub- 
stantially  adjacent  thereto,  thereby  retaining  the 
tapered  insertion  ring  (20). 

The  assembly  of  claim  3,  wherein  the  tapered  in- 
sertion  ring  (20)  is  formed  from  a  plastic  material. 

The  assembly  of  claim  1,  wherein  the  insert 
sleeve  (13)  is  perforated. 

The  assembly  of  claim  1  ,  wherein  the  crimped  as- 
sembly  comprises  a  terminal  fora  single  wire  (7). 

The  assembly  of  claim  1  ,  wherein  the  crimped  as- 
sembly  comprises  a  splice  between  respective 
wires  (7). 

The  assembly  of  claim  1,  wherein  the  wire  (7)  has 
a  plurality  of  strands,  and  wherein  a  removable 
funnel  (22)  is  inserted  through  the  open  end  (17) 
of  the  barrel  (11)  of  the  housing  (10),  thereby  fa- 
cilitating  insertion  of  the  wire  (7)  strands  into  the 
barrel  (11). 

The  assembly  of  claim  8,  wherein  the  funnel  (22) 
has  a  forward  nipple  (23)  received  in  the  barrel 
(11). 

35 
Claims 

1.  A  crimping  assembly  for  a  wire,  wherein  a  hous- 
ing  (10)  has  a  hollow  barrel  (11)  provided  with  an 
open  end  (17),  an  insert  sleeve  (13)  is  received  40 
within  the  barrel  (11),  the  wire  (7)  is  received 
through  the  open  end  (17)  of  the  barrel  (11)  and 
within  the  insert  sleeve  (13),  and  the  housing  (10) 
is  crimped  over  the  insert  sleeve  (13)  and  the 
wire,  thereby  retaining  the  wire  (7),  characterized  45 
in  that 

said  barrel  (11)  includes  a  protruding  lug 
(12),  and  the  insert  sleeve  (13)  has  a  notch  (14) 
receiving  the  protruding  lug  (12)  on  the  barrel, 
thereby  circumferentially  keying  the  insert  sleeve  50 
(13)  to  the  barrel  and  preventing  relative  rotation 
therebetween. 

1  0.  The  assembly  of  claim  9,  wherein  the  funnel  (22) 
is  split  longitudinally  to  facilitate  removal  of  the 
funnel  following  insertion  of  the  wire  (7)  into  the 
barrel  (11)  and  prior  to  the  crimping  operation. 

2.  The  assembly  of  claim  1,  wherein  the  housing 
(10)  further  has  an  interior  wall  (16)  adjacent  to 
the  barrel  (11),  the  insert  sleeve  (13)  abutting 
against  the  interior  wall  (16),  and  wherein  the  lug 
(12)  protrudes  from  the  interior  wall  (16)  of  the 
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