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of  said  hold-in  coil  to  said  case,  a  cover  formed  of 
insulating  material  secured  to  an  end  of  said  case, 
a  metallic  motor  terminal  and  a  metallic  start 
switch  terminal  each  supported  by  and  extending 

5  through  said  cover,  characterised  in  that  each 
terminal  has  an  internal  axially  extending  bore, 
one  lead  wire  end  of  said  pull-in  coil  and  one  lead 
wire  end  of  said  hold-in  coil  being  located  in  said 
bore  of  said  start  switch  terminal,  the  other  lead 

10  wire  end  of  said  pull-in  coil  being  located  in  the 
bore  of  said  motor  terminal,  each  of  said  ter- 
minals  having  end  portions  located  externally  of 
the  solenoid  which  are  radially  crimped  into 
engagement  with  and  welded  to  the  respective 

15  lead  wire  ends  positioned  in  the  respective  bores. 
Further,  the  present  invention  includes  a 

method  of  manufacturing  a  solenoid  that  has  at 
least  one  coil  winding  located  within  housing 
means  and  which  has  an  end  cover  member 

20  formed  of  electrical  insulating  material  that 
carries  a  metallic  electrical  terminal  that  extends 
through  the  cover  member,  the  terminal  having 
an  axially  extending  internal  bore  that  initially 
extends  entirely  through  the  terminal,  the  method 

25  being  characterised  by  positioning  the  end  lead 
wire  of  said  coil  winding  such  that  it  extends 
generally  axially  of  said  housing  means,  moving 
the  cover  member  and  housing  means  into 
engagement  with  each  other  and  inserting  the 

30  end  lead  wire  of  said  coil  winding  into  the  bore  of 
•  the  terminal  by  said  movement,  securing  said 

cover  member  to  said  housing  means,  radially 
deforming  an  end  portion  of  said  terminal  that  is 
located  externally  of  said  cover  member  into 

35  engagement  with  said  end  lead  wire,  and  then 
welding  the  end  of  the  deformed  terminal  portion 
to  the  end  of  said  end  lead  wire  such  that  the 
welded  end  of  said  terminal  is  completely  closed. 

Accordingly,  this  invention  provides  electrical 
40  connections  of  the  type  described  that  can  be 

made  after  the  cover  that  carries  the  terminals  is 
secured  to  the  case  that  supports  the  coil  wind- 
ings.  This  is  accomplished  by  providing  a  motor 
terminal  and  a  start  switch  terminal  which  are 

45  both  hollow,  that  is  they  have  a  bore  extending 
entirely  therethrough.  The  case  of  the  solenoid 
carries  the  coil  windings  and  it  is  arranged  such 
that  the  ends  of  the  pull-in  coil  and  one  end  of  the 
hold-in  coil  extend  axially  thereof.  The  other  end 

so  of  the  hold-in  coil  in  this  assembly  is  connected  to 
ground.  The  cover,  with  its  hollow  terminals,  is 
then  assembled  to  the  case  such  that  the  axially 
extending  ends  of  the  coil  windings  are  threaded 
through  the  bores  of  the  terminals.  After  the  cover 

55  is  attached  to  the  case  the  terminals  are  crimped 
against  the  wires  and  the  ends  of  the  terminals 
and  wires  are  then  welded  by  a  tungsten  inert  gas 
welding  operation  in  order  to  weld  the  wires  to 
the  respective  terminals.  The  welding  operation 

60  melts  the  material  of  both  the  end  of  the  wire  and 
the  end  of  a  respective  terminal  and  provides  a 
weld  nugget  at  the  end  of  the  terminal  which 
completely  seals  the  terminal,  that  is  no  water  or 
moisture  can  pass  to  the  interior  of  the  terminal. 

65  The  above-described  arrangement  has  a 

Description 

This  invention  relates  to  a  terminal  arrange- 
ment  for  a  solenoid  switch,  a  solenoid  for  electri- 
cal  starting  apparatus,  and  a  method  of  manu- 
facturing  the  solenoid. 

Electric  engine  cranking  motors  or  starters  that 
utilize  a  shift  lever  to  move  a  starter  pinion  into 
mesh  with  the  ring  gear  of  an  engine  include  a 
solenoid  operated  switch  that  controls  energiza- 
tion  of  the  cranking  motor.  The  plunger  of  the 
solenoid  operates  the  switch  and  is  also  mechan- 
ically  connected  to  the  shift  lever  which  shifts  the 
pinion  into  and  out  of  mesh  with  the  ring  gear. 
Such  an  electromagnetic  switch  is  disclosed  in 
US  —  A  —  4,203,084.  This  switch  includes  a  ter- 
minal  defining  a  fixed  electrical  contact 
engageable  by  a  movable  electrical  contact.  No 
mention  is  made,  however,  of  the  connection 
arrangements  for  the  conductor  of  the  solenoid 
coil  of  the  switch. 

Solenoids  of  the  type  described  have  a  pull-in 
coil  and  a  hold-in  coil  located  within  a  case.  A 
cover  formed  of  insulating  material  is  secured  to 
one  end  of  the  case  and  it  carries  a  motor 
terminal,  a  start  switch  terminal  and  a  battery 
terminal.  One  end  of  the  pull-in  coil  and  one  end 
of  the  hold-in  coil  is  connected  to  the  start  switch 
terminal.  The  other  end  of  the  pull-in  coil  is 
connected  to  the  motor  terminal  and  the  other 
end  of  the  hold-in  coil  is  grounded.  Thus,  in  the 
solenoid  of  the  type  described  four  electrical 
connections  must  be  made  to  the  terminations  or 
end  lead  wires  of  the  two  coil  windings,  as  shown 
in  US—  A—  3571770. 

The  present  invention  is  concerned  with  provid- 
ing  new  and  improved  electrical  connections  to 
the  ends  of  the  two  coil  windings  of  the  solenoid. 

To  this  end,  a  terminal  arrangement  for  a 
solenoid  switch  in  accordance  with  the  present 
invention  comprises  a  cover  formed  of  insulating 
material,  a  metallic  terminal  member  supported 
by  and  extending  through  said  cover  and  having  a 
portion  that  forms  a  fixed  electrical  switch  contact 
face  that  is  adapted  to  be  engaged  by  a  movable 
electrical  contact  a  solenoid  coil  winding  compris- 
ing  a  terminating  conductor  and  the  movable 
electrical  contact  characterised  in  that  said  ter- 
minal  member  has  an  internal  axially  extending 
bore,  said  conductor  is  located  within  said  bore, 
and  is  electrically  connected  to  said  terminal 
member  at  one  end  thereof  that  is  located  at  one 
side  of  said  cover,  the  opposite  end  of  said 
terminal  member  being  located  at  an  opposite 
side  of  said  cover  and  having  said  portion  dis- 
posed  at  least  partially  around  an  end  of  said 
bore,  and  in  that  said  terminal  member  has  a 
crimped  portion  located  at  said  one  end  said 
crimped  portion  being  radially  crimped  into 
engagement  with  said  conductor  and  welded 
thereto. 

The  present  invention  also  includes  a  solenoid 
for  electrical  starting  apparatus  comprising  a 
metallic  case  containing  pull-in  and  hold-in  coils, 
means  electrically  connecting  one  lead  wire  end 
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solenoid  terminals  to  the  conductors  after  they 
have  been  crimped  as  illustrated  in  Figures  10  and 
11. 

Referring  now  to  the  drawings  and  more  particu- 
larly  to  Figure  1,  the  reference  numeral  10  desig- 
nates  a  solenoid  for  an  electric  cranking  motor  that 
is  of  a  type  that  is  operative  to  close  a  circuit  to  an 
electric  cranking  motor  and  also  to  shift  the  pinion 
into  mesh  with  the  ring  gear  of  an  engine.  The 
solenoid  10  has  a  hold-in  winding  12  and  a  pull-in 
.winding  14.  One  end  of  the  hold-in  winding  12  is 
connected  to  a  terminal  16  by  a  conductor  18.  The 
terminal  16  is  grounded  as  illustrated.  The  other 
end  of  the  hold-in  coil  12  is  connected  to  a  start 
switch  terminal  20  by  a  conductor  22.  The  terminal 
20  is  also  connected  to  one  side  of  the  pull-in 
winding  14  by  a  conductor  24.  The  opposite  end  of 
the  pull-in  winding  14  is  connected  to  a  terminal  26 
via  a  conductor  28.  The  solenoid  10  further  has  a 
battery  terminal  30  which  is  connected  to  one  side 
of  a  vehicle  battery  32  by  a  battery  cable  34. 

The  terminals  20,  26  and  30  are  all  supported  by 
an  end  cap  designated  by  reference  numeral  46 
(Figure  2)  that  is  formed  of  insulating  material.  The 
present  invention  provides  an  improved  connec- 
tion  between  conductor  18  and  terminal  16, 
between  conductors  22  and  24  and  terminal  20  and 
between  conductor  28  and  terminal  26.  As  will  be 
more  fully  described  hereinafter  the  terminals  16, 
20  and  26  are  hollowterminals  that  receive  the  end 
conductors  of  the  solenoid  coils.  The  ends  of  these 
hollow  terminals  are  crimped  against  the  winding 
ends  and  thereafter  the  conductors  are  welded  to 
the  terminals  by  a  tungsten  inert  gas  welding 
operation. 

In  Figure  1  the  terminals  26  and  30  also  form 
electrical  switch  contacts  which  are  adapted  to  be 
bridged  by  a  contact  disk  in  a  manner  to  be  more 
fully  described  hereinafter.  The  terminal  26  is 
connected  to  one  side  of  an  electric  cranking  motor 
38,  the  opposite  side  of  which  is  grounded. 
Accordingly,  when  the  contact  disk  engages  ter- 
minals  30  and  26  the  cranking  motor  38  will  be 
energized. 

The  start  switch  terminal  20  is  connected  to  a 
conductor  40  which  in.  turn  is  connected  to  one 
side  of  a  start  switch  42.  The  opposite  side  of  the 
start  switch  is  connected  to  the  positive  side  of 
battery  32  at  junction  44.  When  the  start  switch  42 
is  closed  the  hold-in  coil  12  is  energized  via 
terminal  20  and  grounded  terminal  16.  The  pull-in 
coil  is  also  energized  via  a  circuit  that  includes 
conductor  40,  terminal  20,  pull-in  coil  14,  terminal 
26  and  then  through  the  electric  cranking  motor  38 
to  ground.  When  the  hold-in  and  pull-in  coils  are 
energized  a  plunger  (not  illustrated)  causes  a 
contactdiskl18toconnectterminals30and26and 
also  operates  a  shift  lever  (not  illustrated)  to  shift 
the  pinion  of  the  cranking  apparatus  into  mesh 
with  the  ring  gear  of  an  engine. 

The  physical  construction  of  the  solenoid  iden- 
tified  by  reference  numeral  10  is  illustrated  in 
Figure  2.  In  Figure  2  the  same  reference  numerals 
have  been  utilized  as  were  utilized  in  Figure  1  in 
order  to  identify  certain  corresponding  parts. 

number  of  advantages.  First  of  all,  it  simplifies  the 
manufacture  of  the  solenoid  since  it  eliminates  the 
need  for  making  internal  electrical  connections 
between  the  ends  of  the  coil  windings  and  the 
terminals  prior  to  the  time  thatthe  cover  is  secured  5 
to  the  case.  In  addition,  the  electrical  connecting 
arrangement  of  this  invention  does  not  rely  on  the 
use  of  cooperating  male  and  female  terminals,  for 
example  of  the  type  where  the  end  of  a  coil 
winding  is  connected  to  a  male  terminal  that  10 
receives  a  female  terminal  that  is  fixed  to  one  of 
the  terminals  carried  by  the  cap,  as  is  disclosed  in 
US  —  A  —  3571770.  The  number  of  external  ter- 
minals  can  be  reduced  to  three.  Thus,  both  the 
ease  of  manufacture  and  the  reliability  of  the  is 
electrical  connection  for  the  coil  windings  is 
improved. 

This  invention  can  also  provide  an  improved 
ground  connection  for  the  hold-in  winding  of  a 
solenoid  of  the  type  that  has  been  described.  In  20 
this  case,  the  metallic  plunger  stop  of  the  solenoid 
carries  a  hollow  metallic  electrical  terminal  that 
receives  one  end  lead  of  the  hold-in  coil.  This 
terminal  is  then  crimped  against  the  end  of  the 
lead  and  is  subsequently  welded  thereto  by  a  25 
tungsten  inert  gas  welding  operation.  This  ground 
connection  is  made  prior  to  the  time  that  the  cover 
member  is  secured  to  the  case  member  and  prior 
to  the  time  that  the  terminals  of  the  cover  member 
are  crimped  and  welded  to  the  end  lead  wires  of  30 
the  solenoid  coils. 

This  invention  also  provides  an  improved 
method  of  manufacturing  solenoids  having  elec- 
trical  connections  of  the  type  described. 

This  invention  is  further  illustrated  by  way  of  35 
example,  with  reference  to  the  accompanying 
drawings,  in  which  :- 

Figure  1  is  a  schematic  circuit  diagram  of  the 
electrical  connections  to  the  solenoid  of  an  electric 
cranking  motor;  40 

Figure  2  is  a  view  partly  in  section  illustrating  a 
solenoid  made  in  accordance  with  this  invention; 

Figure  3  is  an  end  view  of  the  solenoid  illustrated 
in  Figure  2  looking  in  the  direction  of  the  arrows 
3—3;  45 

Figure  4  is  a  sectional  view  taken  along  line  4  —  4 
of  Figure  2; 

Figure  5  is  a  sectional  view  of  a  cover  assembly 
which  forms  a  component  part  of  the  solenoid 
illustrated  in  Figure  2;  so 

Figure  6  is  an  end  view  of  the  cover  asembly  of 
the  solenoid  illustrated  in  Figure  2  looking  in  the 
direction  of  arrows  6  —  6  of  Figure  5; 

Figure  7  is  a  sectional  view  of  a  case  and  coil 
assembly  that  forms  a  part  of  the  solenoid  illus-  55 
trated  in  Figure  2; 

Figure  8  is  an  end  view  of  a  coil  winding  support 
utilized  in  the  solenoid  of  this  invention; 

Figure  9  is  a  sectional  view  taken  along  line  9  —  9 
of  Figure  8;  60 

Figures  10  and  11  illustrate  apparatus  for  crimp- 
ing  the  terminals  of  the  solenoid  of  this  invention 
into  engagement  with  internal  wires;  and 

Figure  1  2  is  a  schematic  illustration  of  a  tungsten 
inert  gas  welder  which  is  utilized  to  weld  the  65 
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formed  in  the  stop  member  68  such  that  portion 
16C  engages  part  68.  The  end  of  portion  16A  is 
then  spun  or  rolled  over  to  form  flared  portion 
16D.  This  secures  the  terminal  16  to  the  metallic 

5  stop  member  68.  One  end  of  conductor  or  end 
lead  wire  18  of  the  hold-in  coil  12  extends  into  the 
bore  of  terminal  16  as  is  depicted  in  Figure  7.  A 
certain  length  of  portion  16B  is  crimped  into 
engagement  with  the  conductor  18  and  following 

10  this  crimping  operation  the  end  of  the  conductor 
18  and  the  end  of  portion  16B  of  the  terminal  16 
are  welded  by  a  tungsten  inert  gas  welding 
operation  which  will  be  described  in  detail  herein- 
after.  The  end  16E  of  terminal  16,  in  its  final 

15  welded  form,  generally  takes  the  shape  illustrated 
in  Figure  7  where  the  end  of  the  conductor  18  and 
the  end  of  terminal  portion  16B  have  been  heated 
to  a  molten  condition  to  thereby  completely  seal 
off  the  end  of  terminal  16  and  to  also  provide  an 

20  electrical  connection  between  the  terminal  1  6  and 
the  conductor  18. 

It  will  be  appreciated  by  those  skilled  in  the  art 
that  the  metallic  housing  50  is  at  ground  potential 
when  utilized  on  a  motor  vehicle  and  accordingly 

25  the  conductor  18  is  connected  to  ground  via 
terminal  16,  metallic  stop  assembly  68  and  hous- 
ing  50.  This  ground  connection  is  illustrated  in  the 
schematic  circuit  diagram  of  Figure  1. 

The  conductor  18,  which  is  the  terminating 
30  conductor  or  end  lead  wire  of  one  side  of  the 

hold-in  coil  12,  extends  through  a  slot  82  (Figure 
8)  formed  in  the  flange  56  of  the  coil  support  52. 
This  conductor  also  passes  between  a  pair  of  the 
circumferentially  spaced  spring  fingers  60.  When 

35  the  hold-in  coil  12  has  been  wound  on  the  coil 
support  the  conductor  18  is  placed  in  the  slot  82. 
Portions  of  the  material  of  the  spool  defining  the 
slot  82  are  then  ultrasonically  welded  together  to 
close  the  open  end  of  the  slot  to  thereby  retain 

40  conductor  18  in  a  desired  position. 
The  coil  support  52,  as  illustrated  in  Figure  8, 

has  a  pair  of  generally  radially  extending  slots  84 
and  86  formed  in  flange  56.  One  end  of  the  slot  84 
is  bounded  by  an  axially  extending  generally  U- 

45  shaped  or  horseshoe  shaped  wire  retaining  rib 
84A.  In  a  similar  fashion  a  U-shaped  rib  86A  is 
provided  that  bounds  the  slot  86.  The  conductor 
28,  which  is  the  end  conductor  or  termination  of 
one  side  of  the  pull-in  coil  14,  extends  through  the 

so  slot  86  as  is  illustrated  in  Figures  2  and  7.  The 
ends  of  the  U-shaped  rib  86A  are  ultrasonically 
welded  together  to  retain  the  conductor  28.  The 
conductors  22  and  24,  which  respectively  form 
terminations  or  end  conductors  of  hold-in  coil  12 

55  and  pull-in  coil  14,  both  extend  through  the  slot  84 
and  through  the  axially  extending  rib  84A.  The 
ends  of  the  rib  84A  are  ultrasonically  welded 
together  in  order  to  retain  conductors  22  and  24. 

In  the  assembly  of  the  case  and  coil  assembly 
60  48,  shown  in  Figure  7,  the  hold-in  and  pull-in  coils 

are  wound  on  the  spool  52  and  then  respective 
conductor  ends  of  these  coil  windings  are  placed 
within  the  respective  slots  formed  in  the  flange 
56.  The  solenoid  plunger  tube  62  is  assembled  to 

65  the  spool  52  prior  to  winding  coils  12  and  14 

The  solenoid  10  comprises  a  cover  assembly 
generally  designated  by  reference  numeral  46 
and  a  case  and  coil  assembly  generally  desig- 
nated  by  reference  numeral  48.  The  case  and  coil 
assembly  48  is  illustrated  in  Figure  7  and  it  has  an 
annular  metal  case  designated  by  reference 
numeral  50.  One  end  portion  50A  of  the  case  50  is 
of  thinner  cross  section  than  the  remainder  of  the 
case  and  an  end  portion  50B  of  end  portion  50A  is 
formed  over  a  portion  of  the  cover  assembly  as 
shown  in  Figure  2.  This  serves  to  secure  the  case 
assembly  48  to  the  cover  assembly  46. 

The  case  assembly  48  contains  a  coil  winding 
support  or  spool  that  is  formed  of  insulating 
material  and  which  is  generally  designated  by 
reference  numeral  52.  This  coil  support  is  illus- 
trated  in  detail  in  Figures  8  and  9  and  comprises  a 
tubular  portion  54  having  axially  extending  slots 
54A  and  a  pair  of  flanges  56  and  58.  The  winding 
area  defined  by  the  flanges  56  and  58  and  the 
outer  wall  of  the  tubular  portion  54  contain  the 
pull-in  winding  14  and  the  hold-in  winding  12 
both  of  which  are  formed  of  insulated  copper 
wire.  The  spool  52  is  axially  compressed  against 
an  internal  surface  of  end  wall  50C  of  case  50  by  a 
plurality  of  circumferentially  spaced  spring 
fingers  60  which  are  part  of  a  metallic  plunger 
support  or  tube  generally  designated  by  reference 
numeral  62.  The  tube  62  is  formed  of  a  non- 
magnetic  material  such  as  stainless  steel  and  is 
assembled  to  spool  52  prior  to  the  time  that  coils 
12  and  14  are  wound  on  the  spool.  The  tubular 
portion  64  of  tube  62  tightly  fits  the  tubular 
portion  54  of  the  spool  52  and  has  a  flared  portion 
66  which  is  formed  over  an  end  of  the  case  50 
after  the  coil  winding  assembly  is  inserted  into 
case  50. 

The  case  assembly  48  further  includes  a 
plunger  stop  designated  by  reference  numeral  68 
which  is  formed  of  a  metallic  magnetic  material 
such  as  a  sintered  compacted  iron  powder.  The 
stop  member  68  is  secured  to  the  case  50  by 
staking  portions  of  the  case  50  at  circum- 
ferentially  spaced  areas  designated  by  reference 
numeral  70  and  an  inner  wall  of  member  68 
engages  spring  fingers  60.  The  stop  member  68 
has  a  bore  72  which  is  adapted  to  receive  portions 
of  a  contact  assembly.  The  end  of  the  plunger 
stop  68  is  engaged  by  the  plunger  (not  illustrated) 
of  the  solenoid  when  coils  12  and  14  are  ener- 
gized  to  fully  pull  in  the  plunger.  The  part  68  also 
forms  an  end  wall  or  plate  that,  with  the  case  50, 
defines  a  housing  containing  coils  12  and  14.  The 
plunger  slides  in  tubular  portion  64  in  a  manner 
depicted  in  the  US  patent  No.  4,382,242. 

The  stop  member  68  carries  a  metallic  ground 
terminal  designated  by  reference  numeral  16 
which  is  formed,  for  example,  of  steel  material. 
The  terminal,  in  its  initial  condition,  is  hollow  or  in 
other  words  has  an  axial  bore  open  at  each  end 
thereof.  The  terminal  16  is  comprised  of  tubular 
portions  16A  and  16B  and  a  folded  portion  16C. 
The  portion  16A  has  a  larger  diameter  than 
portion  16B.  When  assembling  the  terminal  16  to 
part  68  portion  16A  is  inserted  into  the  hole  76 
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extends  through  a  hole  96.  The  terminal  26  is 
fixed  to  the  cover  92  by  a  nut  97  which  is  threaded 
to  the  external  threaded  portion  26C  of  the  ter- 
minal  26. 

The  cover  92  also  supports  a  steel  terminal 
member  20  as  illustrated  in  Figure  4.  The  terminal 
20  has  an  internal  bore  comprised  of  bores  20A 
and  20B  which  receive  the  conductors  22  and  24. 
Bore  20A  has  a  slightly  larger  diameter  than  bore 
20B.  The  terminal  portion  20C  passes  through  a 
hole  98  and  has  a  folded  hexagonal  portion  20D 
which  engages  an  outer  wall  of  the  cover  92.  The 
terminal  20  has  a  spun  over  portion  20E,  an 
externally  threaded  portion  20F  and  a  non- 
threaded  circular  end  portion  20G.  Prior  to 
assembling  the  terminal  20  to  the  cover  92  the 
spun  over  portion  is  in  the  form  of  an  axially 
straight  portion  which  is  inserted  through  the 
hole  98  arid  then  spun  over  to  form  the  portion 
20E  to  secure  the  terminal  20  to  the  cover  92.  In 
figure  4  the  end  20H  of  terminal  20  is  shown 
welded  to  the  ends  of  conductors  22  and  24.  The 
terminal  portion  20G,  when  assembled  to  cap  92 
and  prior  to  being  crimped  and  welded  toconduc- 
tors  22  and  24,  has  an  open  end  like  the  open  end 
of  portion  26D  of  terminal  26,  that  is  the  terminal 
20  has  a  bore  extending  entirely  therethrough. 
After  the  conductors  22  and  24  are  positioned 
within  the  bore  of  terminal  20  a  certain  length  of 
portion  20G  is  crimped  into  tight  engagement 
with  conductors  22  and  24  and  the  end  of  portion 
20G  is  then  welded  to  raise  the  temperature  of  the 
terminal  and  the  conductors  to  a  molten  condition 
by  a  tungsten  inert  gas_  welding  operation.  The 
hexagonal  portion  20D  of  terminal  20  fits  within  a 
rib  100  to  prevent  rotation  of  the  terminal  20 
relative  to  the  cover  92. 

Referring  now  more  particularly  to  Figure  6,  it  is 
seen  that  the  cap  92  has  an  axially  extending  rib 
102  that  has  a  semicircular  portion  102A,  and 
straight  portions  102B  and  102C.  The  cap  92  also 
has  ribs  104  and  106.  A  pair  of  opposed  edges  of 
head  portion  26E  of  terminal  26  fits  between  ribs 
104  and  102B  in  order  to  prevent  rotation  of 
terminal  26.  The.  contact  face  26G  is  curved 
slightly  in  a  lateral  direction.  The  head  30C  of  the 
solid  battery  terminal  30  is  defined  by  opposed 
straight  portions  that  are  located  respectively 
adjacent  the  rib  106  and  the  rib  102C  in  order  to 
prevent  rotation  of  the  terminal  30.  This  terminal 
face  30D  is  slightly  curved  in  a  lateral  direction 
between  rib  106  and  rib  102C. 

The  solenoid  illustrated  in  Figure  2  has  a  con- 
tact  assembly  generally  designated  by  reference 
numeral  108.  This  contact  assembly  comprises  a 
rod  10  which  is  formed  of  insulating  material,  a 
spring  112,  an  insulator  114  that  has  a  bore  that 
receives  the  rod,  a  spring  116  and  a  fastener  120. 
The  insulator  114  carries  an  annular  washer- 
shaped  metallic  movable  contact  disk  118  por- 
tions  of  which  engage  fixed  contact  faces  26G  and 
30D  when  a  solenoid  plunger,  that  has  not  been 
illustrated,  engages  the  end  of  the  rod  110  to 
thereby  move  the  annular  contact  disk  118  into 
engagement  with  the  fixed  contact  faces  26G  and 

thereon.  When  a  winding  assembly,  comprised  of 
parts  52,  62  and  coil  windings  12  and  14,  is 
completed  this  coil  winding  assembly  is  inserted 
into  the  case  50.  The  plunger  stop  68  is  then 
assembled  to  the  case  50  and  during  this  5 
assembly  the  wire  18  is  in  a  proper  position  to 
extend  through  the  tubular  terminal  16.  In  this 
regard  the  internal  diameter  of  the  bores  of 
portions  16A  and  16B  of  terminal  16  are  large 
enough  to  freely  accommodate  the  wire  18.  When  w 
the  plunger  stop  is  assembled  to  the  housing  50 
the  U-shaped  ribs  84A  and  86A,  together  with 
their  retained  conductors,  project  through  open- 
ings  or  bores  90  formed  in  the  stop  68.  When  the 
plunger  stop  has  been  properly  positioned  the  15 
housing  is  staked  at  circumferentially  spaced 
points  designated  by  reference  numeral  70  in 
order  to  fix  the  plunger  stop  68  in  the  proper  axial 
position.  The  portion  66  of  the  tube  62  is  then 
crimped  or  rolled  against  the  housing  or  case  50.  20 

When  this  assembly  is  completed  a  certain  axial 
length  of  the  portion  16B  of  terminal  16  is  crimped 
into  tight  engagement  with  a  portion  of  the 
conductor  18  that  has  been  stripped  of  insulation. 
This  crimp  can  be,  for  example,  a  flat  crimp.  By  25 
way  of  example,  about  75%  of  the  axial  length  of 
terminal  portion  16B,  as  measured  from  its  open 
end,  can  be  crimped  to  conductor  end  lead  18. 
After  the  crimping  operation  the  end  of  terminal 
portion  16B  is  welded  to  the  end  of  conductor  18  30 
by  a  tungsten  inert  gas  welding  operation  illus- 
trated  in  Figure  12.  The  conductor  end  lead  18  is 
of  such  a  length  that  prior  to  crimping  and 
welding  to  the  end  of  portion  16B  of  terminal  16 
the  wire  extends  beyond  the  end  of  the  portion  35 
16B  by,  for  example,  0.254  cm  (0.1  inch). 

The  cover  assembly  46  is  depicted  in  Figures  2, 
3,  4,  5  and  6.  In  Figures  2  —  4  the  cover  assembly  is 
shown  with  the  projecting  wires  22,  24  and  28 
crimped  and  welded  to  the  terminals  carried  by  40 
the  cover  member.  Figures  5  and  6  illustrate  the 
cover  assembly  prior  to  the  crimping  and  connec- 
tion  of  the  conductors  22,  24  and  28  to  the 
terminals  of  the  cover  assembly.  The  cover 
assembly  46  comprises  a  cover  member  92  which  45 
is  formed  of  a  moulded  plastic  insulating 
material.  The  cover  member  92  carries  a  solid 
copper  battery  terminal  30  having  a  threaded 
portion  30A  that  cooperates  with  a  nut  30B  to  fix 
this  terminal  to  the  cover  member  92.  This  ter-  50 
minal  has  a  head  30C  provided  with  an  electrical 
contact  face  30D  and  has  a  portion  30E  that 
extends  through  a  hole  94  formed  in  the  cover 
member  92.  The  cover  member  92  also  carries  a 
copper  motor  terminal  26.  The  terminal  26  is  ss 
hollow  or  has  an  axially  extending  bore  extending 
entirely  therethrough  that  is  comprised  of  bores 
26A  and  26B.  The  bore  26A  has  a  slightly  larger 
diameter  than  bore  26B.  The  terminal  26  has  an 
externally  threaded  portion  26C  and  a  cylindrical  so 
portion  26D  of  smaller  diameter  than  threaded 
portion  26C.  The  terminal  26  further  has  a  head 
portion  26E  provided  with  an  outwardly  flared 
opening  26F  and  contact  face  or  surface  26G.  The 
terminal  26  is  formed  of  a  copper  material  and  65 
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correspond  to  the  axial  length  of  the  portion  26D 
of  the  terminal  26  that  is  to  be  crimped  which,  as 
mentioned  above,  can  be  about  75%  of  the  length 
of  portion  26D.  The  length  of  the  crimp  must  be 

5  short  enough  so  that  none  of  threaded  portion 
26C  is  crimped. 

Once  the  terminal  portion  26D  has  been 
crimped  to  conductor  28  the  parts  are  subjected 
to  a  tungsten  inert  gas  welding  operation  which  is 

10  illustrated  in  Figure  12.  Since  tungsten  inert  gas 
welding  apparatus  is  well  known  it  is  only  illus- 
trated  schematically  in  Figure  12.  In  figure  12  the 
tungsten  inert  gas  welding  apparatus  comprises  a 
support  130  that  supports  an  electrode  holder  132 

15  that  carries  a  tungsten  electrode  designated  by 
reference  numeral  134  which  is  illustrated  as  a 
dotted  line.  The  welding  apparatus  includes  a 
ceramic  gas  nozzle  136,  a  grounding  tool  140  and 
conductors  142  and  144  which  are  connected  to  a 

20  suitable  source  of  electrical  welding  power.  In 
Figure  12  the  terminal  26  is  illustrated  with  a 
portion  of  the  conductor  28  extending  beyond  the 
end  of  terminal  portion  26D  and  with  a  length  of 
portion  26D  crimped  to  lead  wire  28.  The  end  of 

25  wire  28  may  extend  about  0.254  cm  (0.1  inch) 
beyond  the  end  of  terminal  portion  26D  as  has 
been  previously  described.  The  terminal  26  is 
located  vertically  as  is  the  welding  electrode  134. 
Thus,  the  solenoid  10  is  positioned  vertically 

30  during  the  welding  operation  so  that  both  ter- 
minals  20  and  26  carried  by  cover  92  are  vertically 
located.  With  the  parts  so  positioned  and  welding 
power  applied  a  torch  arc  exists  between  the  end 
of  tungsten  electrode  134  and  the  top  end  of 

35  conductor  28  which  is  shielded  by  an  inert  gas, 
such  as  argon,  emanating  from  nozzle  136.  During 
the  welding  operation  the  temperature  of  the  end 
of  conductor  28  is  raised  to  a  value  that  melts  it 
and  subsequently  the  temperature  of  the  end  of 

40  terminal  portion  26D  is  raised  to  a  value  to  melt  it. 
As  a  result  the  end  of  the  wire  28  is  bonded  to  the 
end  of  the  terminal  portion  26D.  The  welding 
operation  produces  a  generally  circular  nugget  at 
the  end  of  terminal  portion  26D  that  completely 

45  closes  off  this  end  of  the  terminal  portion  to 
thereby  provide  a  waterproof  seal  for  the  end  of 
the  terminal.  The  final  shape,  after  welding,  is 
generally  as  illustrated  in  Figure  2,  that  is  the  end 
of  conductor  28  and  the  end  of  terminal  portion 

so  26D  have  been  melted  together  to  form  a  com- 
pletely  moisture-proof  terminal.  Thus,  although 
about  75%  of  the  length  of  terminal  portion  26D  is 
crimped  to  conductor  28  only  the  end  of  conduc- 
tor  28  is  welded  to  the  end  of  terminal  portion  26D 

55  leaving  a  length  of  the  crimped  portion  that  is  not 
welded.  The  welding  operation  forms  an  electrical 
connection  between  the  wire  and  the  terminal 
and  it  also  serves  to  seal  off  the  end  of  the 
terminal. 

60  The  crimping  of  terminal  portion  20G  to  wires 
22  and  24  and  the  welding  of  the  ends  of  these 
wires  to  the  end  of  terminal  portion  20G  of  the 
terminal  20  takes  place  in  the  same  manner  that 
has  just  been  described  with  regard  to  the  crimp- 

65  ing  and  welding  of  conductor  28  to  terminal  26. 

30D.  The  contact  assembly  can  take  various  forms 
other  than  the  one  illustrated  in  Figure  2. 

The  method  of  assembling  the  solenoid  illus- 
trated  in  Figure  2  will  now  be  described.  Assum- 
ing  that  the  case  and  coil  assembly  48  has  been 
manufactured,  as  illustrated  in  Figure  7,  and 
further  assuming  that  the  cover  assembly  46  has 
been  manufactured  and  is  available  in  the  form 
shown  in  Figures  5  and  6,  the  contact  assembly 
108  is  assembled  to  the  coil  and  case  assembly  48 
by  pushing  the  rod  110  and  spring  112  through 
the  bore  72  of  plunger  stop  68.  With  the  contact 
assembly  so  positioned,  the  cover  assembly  46 
and  the  coil  and  case  assembly  48  are  brought 
together  axially  and  during  this  operation  the 
conductors  22  and  24  slide  through  the  bore  of 
the  terminal  20  and  the  conductor  28  slides 
through  the  bore  of  the  terminal  26.  The  length  of 
conductors  22,  24  and  28  are  such  that  they 
project  slightly  beyond  the  ends  of  the  terminals 
20  and  26  when  the  cover  92  abuts  one  face  of  the 
stop  68.  With  the  assemblies  46  and  48  held 
together  the  portion  50B  of  the  case  is  rolled  over 
as  shown  in  Figures  2  and  4  to  thereby  fasten  the 
cover  assembly  46  to  the  case  assembly  48.  The 
unit  in  this  state  of  assembly  is  finalized  with  the 
exception  of  crimping  and  welding  operations 
and  the  ends  of  conductors  22,  24  and  28  extend 
slightly  beyond  the  ends  of  the  terminals  20  and 
26,  for  example  by  about  0.1  inch.  The  conductor 
ends  have  been  stripped  of  insulation  prior  to 
being  inserted  in  the  bores  of  the  terminals. 

The  method  for  crimping  and  welding  the 
conductors  or  wires  to  the  terminals  is  illustrated 
in  Figures  10,  11  and  12  and  will  now  be  described 
in  detail,  first  in  regard  to  the  crimping  and 
welding  of  terminal  26  to  end  lead  wire  28.  In 
Figure  10  a  hollow  terminal  portion  26D  of  ter- 
minal  26  is  illustrated  with  conductor  28  posi- 
tioned  therein.  The  conductor  end  28,  of  course,  is 
inserted  into  the  bore  of  terminal  26  when  cover 
assembly  46  is  assembled  to  case  assembly  48.  A 
certain  length  of  the  portion  26D,  for  example 
about  75%  of  the  length  of  portion  26D  as 
measured  from  the  open  end  of  this  terminal 
portion,  is  crimped  inwardly  by  radially  movable 
crimping  tools  124  so  that  the  portion  26D  of  the 
terminal  is  crimped  to  the  shape  illustrated  in 
Figure  11.  During  this  crimping  operation  the 
material  of  portion  26D  is  forced  toward  the  wire 
28  and  may  actually  engage  the  wire.  With  the 
portion  26D  crimped  to  the  shape  illustrated  in 
Figure  11  this  portion  is  subjected  to  another 
crimping  operation  provided  by  radially  movable 
crimping  tools  126  having  curved  crimping  faces 
126A  that  engage  the  already  crimped  portion 
26D.  In  the  final  crimping  operation,  illustrated  in 
Figure  11,  the  material  of  portion  26D  is  forced 
into  a  generally  cylindrical  shape  (circular  crimp) 
with  inner  portions  of  the  portion  26D  being 
forced  tightly  against  the  conductor  28  to  thereby 
crimp  the  portion  26D  to  the  wire  28  and  to 
thereby  also  provide  a  generally  cylindrical  sur- 
face  for  portion  26D  as  illustrated  in  Figure  2.  The 
axial  length  of  the  tools  124  and  126  of  course 
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The  length  of  crimp  is  about  75%  of  the  length  of 
terminal  portion  20G  and  the  ends  of  wires  22  and 
24  are  welded  to  the  end  of  terminal  portion  20G. 

The  welding  of  the  end  of  conductor  18  to  the 
end  of  terminal  portion  16B  of  terminal  16  also  5 
takes  place  in  the  same  manner  that  has  been 
described  above.  However,  the  crimping  of  ter- 
minal  portion  16B  need  not  be  circular  crimp  and 
does  not  need  to  be  made  in  such  a  manner  that 
subsequent  welding  will  provide  a  nugget  that  io 
provides  a  waterproof  seal  for  the  end  of  the 
terminal  since  it  is  located  within  the  interior  of 
the  solenoid.  As  previously  mentioned,  the  crimp 
for  terminal  portion  16B  can  be  a  flat  crimp. 

In  regard  to  the  crimping  operations,  it  will  be  15 
appreciated  by  those  skilled  in  the  art  that  the 
crimping  tools  can  take  various  configurations  as 
long  as  the  material  of  the  terminal  is  tightly 
crimped  against  the  wire.  It  is  important,  in  regard 
to  the  crimping  and  welding  operations  applied  to  20 
terminals  20  and  26,  that  this  be  accomplished  in 
such  a  manner  that  the  terminal  end  is  completely 
sealed. 

By  way  of  example,  and  not  by  way  of  limita- 
tion,  the  copper  wire  of  hold-in  coil  12  may  have  a  25 
diameter  of  about  0.024  inch  or  about  0.61  mm. 
The  internal  diameter  of  the  bores  of  terminal 
portions  16A  and  16B  may  be  respectively  about  3 
mm  and  1  mm.  The  copper  wire  of  pull-in  coil 
may  have  a  diameter  of  about  0.048  inch  or  about  30 
1.22  mm.  Bores  26A  and  26B  of  terminal  26  may 
have  internal  diameters  respectively  of  about  3 
mm  and  2  mm.  Bores  20A  and  20B  of  terminal  20 
may  have  internal  diameters  respectively  of  about 
4  mm  and  2  mm.  35 

In  summary,  the  solenoid  of  this  invention  is 
subjected  in  use  to  a  harsh  environment  since  it  is 
part  of  an  electric  starter  that  is  mounted  to  the 
engine  of  a  motor  vehicle.  As  such  it  is  subjected 
to  vibration  of  the  engine  and  to  road  splash.  40 
Accordingly,  it  is  important  that  all  electrical 
connections  to  the  coils  of  the  solenoid  be  able  to 
withstand,  among  other  things,  vibration  and 
road  splash.  In  regard  to  vibration,  the  crimping 
of  the  terminals  to  the  wires  prevents  vibration  of  45 
the  wire  and  the  welding  of  the  terminals  to  the 
wires  assures  good  electrical  and  mechanical 
connection.  Moreover,  the  welding  of  the  start 
switch  and  motor  terminals  to  the  wires  seals  the 
ends  of  these  terminals  so  that  they  are  so 
waterproof. 

Further,  the  electrical  connections  between  the 
terminals  and  wires  do  not  require  any  soldering 
operation  which  is  difficult  to  perform  on  a  mass 
production  basis.  55 

Claims 

1.  A  terminal  arrangement  for  a  solenoid  switch 
comprising  a  cover  (46)  formed  of  insulating  60 
material,  a  metallic  terminal  member  (26) 
supported  by  and  extending  through  said  cover 
and  having  a  portion  (26F)  that  forms  a  fixed 
electrical  switch  contact  face  (26G)  that  is  adapted 
to  be  engaged  by  a  movable  electrical  contact  65 

(118),  a  solenoid  coil  winding  (14)  comprising  a 
terminating  conductor  (28)  and  the  movable  elec- 
trical  contact  (118)  characterised  in  that  said 
terminal  member  (26)  has  an  internal  axially 
extending  bore  (26A,  26B),  said  conductor  (28)  is 
located  within  said  bore,  and  is  electrically  con- 
nected  to  said  terminal  member  at  one  end  (26D) 
thereof  that  is  located  at  one  side  of  said  cover 
(46),  the  opposite  end  (26E)  of  said  terminal 
member  being  located  at  an  opposite  side  of  said 
cover  and  having  said  portion  (26F)  disposed  at 
least  partially  around  an  end  of  said  bore,  and  in 
that  said  terminal  member  (26)  has  a  crimped 
portion  located  at  said  one  end  (26D),  said 
crimped  portion  being  radially  crimped  into 
engagement  with  said  conductor  (28)  and  welded 
thereto. 

2.  A  terminal  arrangement  as  claimed  in  Claim 
1,  characterised  in  that  said  terminal  member  (26) 
has  an  externally  threaded  portion  (26C)  located 
at  said  one  side  of  said  cover  (46),  and  a  nut  (97) 
threadingly  engages  said  threaded  portion  and 
engages  said  one  side  of  said  cover  to  hold  said 
contact  portion  (26G)  against  said  opposite  side 
of  said  cover,  and  to  fix  said  terminal  member  to 
said  cover. 

3.  A  solenoid  (10)  for  electric  starting  apparatus 
comprising,  a  metallic  case  (48)  containing  pull-in 
and  hold-in  coils  (14,12),  means  (16,68)  electric- 
ally  connecting  one  lead  wire  end  (18)  of  said 
hold-in  coil  (12)  to  said  case,  a  cover  (46)  formed 
of  insulating  material  secured  to  an  end  of  said 
case,  a  metallic  motor  terminal  (26)  and  a  metallic 
start  switch  terminal  (20)  each  supported  by  and 
extending  through  said  cover,  characterised  in 
that  each  terminal  (20,26)  has  an  internal  axially 
extending  bore  (20A,20B,26A,26B),  one  lead  wire 
end  (24)  of  said  pull-in  coil  (14)  and  one  lead  wire 
end  (22)  of  said  hold-in  coil  (12)  being  located  in 
said  bore  (20A,20B)  of  said  start  switch  terminal 
(20),  the  other  lead  wire  end  (28)  of  said  pull-in 
coil  (14)  being  located  in  the  bore  (26A,26B)  of 
said  motor  terminal  (26),  each  of  said  terminals 
having  end  portions  (20H,26D)  located  externally 
of  the  solenoid  (10)  which  are  radially  crimped 
into  engagement  with  and  welded  to  the 
respective  lead  wire  ends  positioned  in  the 
respective  bores. 

4.  A  solenoid  as  claimed  in  Claim  3,  charac- 
terised  in  that  said  electrically  connecting  means 
comprises  a  metallic  plate  (68)  secured  to  and 
transversely  extending  across  said  case  (48)  and  a 
metallic  terminal  (16)  fixed  to  said  plate  and 
having  an  axially  extending  bore  (16A,16B),  the 
lead  wire  end  (18)  of  said  hold-in  coil  (12)  being 
located  in  said  bore  with  the  end  (16E)  of  said 
terminal  having  a  crimped  portion  of  predeter- 
mined  length  that  is  radially  crimped  into  engage- 
ment  with  said  one  lead  wire  end,  the  end  of  said 
crimped  portion  being  welded  to  the  end  of  said 
lead  wire  end. 

5.  A  method  of  manufacturing  a  solenoid  (10) 
that  has  at  least  one  coil  winding  (14)  located 
within  housing  means  (48)  and  which  has  an  end 
cover  member  (46)  formed  of  electrical  insulating 
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crimped  portion  of  said  terminal  to  said  end  lead 
wire. 

Patentanspruche 
5 

1.  AnschlulSanordnung  fur  einen  Solenoid- 
schalter  mit  einem  aus  isolierendem  Material 
gebildeten  Deckel  (46),  einem  durch  den  Deckel 
abgestutzten  und  sich  durch  ihn  erstreckenden 

10  Metall-AnschluSelement  (26)  mit  einem  Abschnitt 
(26F),  der  eine  feste  elektrische  Schaltkontaktfla- 
che  (26G)  bildet,  die  zum  Eingriff  durch  einen 
bewegbaren  elektrischen  Kontakt  (118)  ausgelegt 
ist,  einer  Solenoidspulen-Wicklung  (14),  die  einen 

15  AnschlulSleiter  (28)  und  den  bewegbaren  elektri- 
schen  Kontakt  (118)  umfalSt,  dadurch  gekenn- 
zeichnet,  dalS  das  AnschlulSelement  (26)  eine 
innere,  sich  axial  erstreckende  Bohrung  (26A, 
26B)  besitzt,  daS  der  Leiter  (28)  in  der  Bohrung 

20  angeordnet  ist  und  elektrisch  mit  dem  AnschlulSe- 
lement  an  einem  seiner  Enden  (26D)  verbunden 
ist,  das  an  einer  Seite  des  Deckels  (46)  angeordnet 
ist,  wahrend  das  entgegengesetzt  liegende  Ende 
(26E)  des  AnschluSelementes  an  der  entgegenge- 

25  setzten  Seite  des  Deckels  angeordnet  ist  und  den 
Abschnitt  (26F)  besitzt,  der  mindestens  teilweise 
um  ein  Ende  der  Bohrung  angeordnet  ist,  und  da  15 
das  AnschlulSelement  (26)  einen  an  dem  einen 
Ende  (26D)  lokalisierten  gecrimpten  Abschnitt 

30  besitzt,  der  radial  in  Eingriff  mit  dem  Leiter  (28) 
gecrimpt  und  damit  verschweilSt  ist. 

2.  AnschlulSanordnung  nach  Anspruch  1, 
dadurch  gekennzeichnet,  dalS  das  AnschlulSele- 
ment  (26)  einen  an  der  einen  Seite  des  Deckels 

35  (46)  lokalisierten  Abschnitt  (26C)  mit  AulSenge- 
winde  besitzt  und  date  eine  Mutter  (97)  auf  den 
Gewindeabschnitt  aufgeschraubt  ist  und  an  der 
einen  Seite  des  Deckels  anliegt,  um  den  Kontak- 
tabschnitt  (26G)  gegen  die  gegenuberliegende 

40  Seite  des  Deckels  zu  halten  und  das  AnschlulSele- 
ment  an  dem  Deckel  zu  befestigen. 

3.  Solenoid  (10)  fur  elektrische  Startvorrichtung 
mit  einem  Metallgehause  (48),  das  Einzug-  und 
Haltewicklungen  (14,  12),  elektrisch  ein  Zulei- 

45  tungsdrahtende  (18)  der  Haltewicklung  (12)  mit 
dem  Gehause  verbindende  Mittel  (16,  68),  einen 
aus  isolierendem  Material  gebildeten,  an  einem 
Ende  des  Gehauses  befestigten  Deckel  (46),  einen 
Metall-MotoranschluS  (26)  und  einen  Metall- 

50  Startschalter-AnschlulS  (20)  enthalt,  welche 
Anschliisse  jeweils  durch  den  Deckel  abgestutzt 
sind  und  sich  durch  diesen  erstrecken,  dadurch 
gekennzeichnet,  dalS  jeder  AnschlulS  (20,  26)  eine 
innere,  sich  axial  erstreckende  Bohrung  (20A, 

55  20B,  26A,  26B)  besitzt,  dalS  ein  Zuleitungsdrah- 
tende  (24)  der  Einzugswicklung  (14)  und  ein  Zulei- 
tungsdrahtende  (22)  der  Haltewicklung  (12)  in  der 
Bohrung  (20A,  20B)  des  Startschalteranschlusses 
(20)  gelegen  sind,  daft  das  andere  Zuleitungs- 

eo  drahtende  (28)  der  Einzugswicklung  (14)  in  der 
Bohrung  (26A,26B)  des  Motoranschlusses  (26) 
gelegen  ist,  daft  jeder  AnschlufS  aufSerhalb  des 
Solenoiden  (10)  gelegene  Endabschnitte  (20H, 
26D)  besitzt,  die  radial  in  Eingriff  mit  den  jeweili- 

65  gen,  in  den  jeweiligen  Bohrungen  angeordneten 

material  that  carries  a  metallic  electrical  terminal 
(26)  that  extends  through  the  cover  member,  the 
terminal  having  an  axially  extending  internal  bore 
(26A,26B)  that  initially  extends  entirely  through 
the  terminal,  the  method  being  characterised  by 
positioning  the  end  lead  wire  (28)  of  said  coil 
winding  (14)  such  that  it  extends  generally  axially 
of  said  housing  means  (48),  moving  the  cover 
member  (46)  and  housing  means  into  engage- 
ment  with  each  other  and  inserting  the  end  lead 
wire  of  said  coil  winding  into  the  bore  (26A,26B) 
of  the  terminal  (26)  by  said  movement,  securing 
said  cover  member  to  said  housing  means, 
radially  deforming  an  end  portion  (26D)  of  said 
terminal  that  is  located  externally  of  said  cover 
member  into  engagement  with  said  end  lead 
wire,  and  then  welding  the  end  of  the  deformed 
terminal  portion  to  the  end  of  said  end  lead  wire 
such  that  the  welded  end  of  said  terminal  is 
completely  closed. 

6.  A  method  as  claimed  in  Claim  5,  wherein  the 
housing  means  (48)  contains  pull-in  and  hold-in 
coils  (14,12)  and  the  end  cover  member  (46) 
carries  a  metallic  start  switch  electrical  terminal 
(20)  and  a  metallic  motor  terminal  (26)  each  of 
which  extends  through  the  cover  member,  each 
terminal  having  an  axially  extending  internal  bore 
(20A,20B,26A,26B)  that  initially  extends  entirely 
through  the  terminal,  characterised  by  position- 
ing  certain  end  lead  wires  (22,24,28)  of  respective 
coils  (14,12)  such  that  they  extend  generally 
axially  of  said  housing  means  (48),  moving  the 
cover  member  (46)  and  housing  means  into 
engagement  with  each  other  and  by  said  move- 
ment  causing  said  end  lead  wires  of  said  coils  to 
be  inserted  into  the  bores  of  respective  terminals 
(20,26),  securing  said  cover  member  to  said  hous- 
ing  means,  radially  deforming  an  end  portion 
(20H,26D)  of  each  terminal  that  is  located  exter- 
nally  of  said  cover  member  into  engagement  with 
a  respective  end  lead  wire,  and  then  welding  an 
end  of  each  deformed  terminal  portion  to  the  end 
of  a  respective  end  lead  wire  such  that  the  welded 
end  of  each  terminal  is  completely  closed. 

7.  A  method  as  claimed  in  Claim  6,  charac- 
terised  in  that  said  end  lead  wire  (22)  of  said  hold- 
in  coil  (12)  is  inserted  into  the  bore  (20A,20B)  of 
said  start  switch  terminal  (20)  and  said  two  end 
lead  wires  (24,28)  of  said  pull-in  coil  (14)  are 
inserted  respectively  into  the  bores 
(20A,20B,26A,26B)  of  said  start  switch  terminal 
(20)  and  motor  terminal  (26). 

8.  A  method  as  claimed  in  Claim  6  or  Claim  7, 
characterised  in  that  a  ground  connection  for  the 
hold-in  coil  is  formed  by  inserting  said  hold-in 
(12)  and  pull-in  (14)  coils  into  said  case  (48), 
moving  a  metallic  plate  member  (68)  that  carries  a 
metallic  terminal  (16)  that  has  an  axially  extend- 
ing  internal  bore  (16A,16B)  into  engagement  with 
said  case  and  during  said  movement  inserting 
one  end  lead  wire  (18)  of  said  hold-in  coil  into  the 
bore  of  said  terminal,  securing  said  plate  member 
to  said  case,  radially  crimping  an  end  portion 
(16E)  of  said  terminal  against  said  end  lead  wire, 
and  then  welding  at  least  a  portion  of  said 
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halb  von  dem  Deckelteil  gelegen  ist,  in  Anlage  mit 
einem  jeweiligen  Endzuleitungsdraht  radial  ver- 
formt  wird  und  dalS  dann  ein  Ende  jedes  verform- 
ten  AnschlulSabschnittes  mit  dem  Ende  eines 
jeweiligen  Endzuleitungsdrahtes  so  verschweiGt 
wird,  dalS  das  verschweilSte  Ende  jedes  Anschlus- 
ses  vollstandig  geschlossen  ist. 

7.  Verfahren  nach  Anspruch  6,  dadurch  gekenn- 
zeichnet,  dalS  der  Endzuleitungsdraht  (22)  der 
Haltewicklung  (12)  in  die  Bohrung  (20A,  20B)  des 
Startschalteranschlusses  (20)  eingesetzt  wird  und 
dalS  die  zwei  Endzuleitungsdrahte  (24,  28)  der 
Einziehwicklung  (14)  jeweils  in  die  Bohrungen 
(20A,  20B,  26A,  26B)  des  Startschalteranschlusses 
(20)  bzw.  des  Motoranschlusses  (26)  eingesetzt 
werden. 

8.  Verfahren  nach  Anspruch  6  oder  7,  dadurch 
gekennzeichnet,  dalS  eine  Masseverbindung  fur 
die  Haltewicklung  gebildet  wird,  indem  die  Halte- 
(12)  und  die  Einzieh-(14)  Wicklung  in  das  Gehause 
(48)  eingesetzt  werden,  dafS  ein  Metallplattenteil 
(68),  das  einen  MetallanschlulS  (16)  tragt,  welcher 
eine  sich  axial  erstreckende  Innenbohrung  (16A, 
16B)  besitzt,  in  Eingriff  mit  dem  Gehause  bewegt 
wird  und  wahrend  der  Bewegung  ein  Endzulei- 
tungsdraht  (18)  der  Haltewicklung  in  die  Bohrung 

.  des  Anschlusses  eingesetzt  wird,  dalS  das  Platt- 
enteil  an  dem  Gehause  befestigt  wird,  dalS  ein 
Endabschnitt  (16E)  des  Anschlusses  gegen  den 
Endzuleitungsdraht  hin  radial  gecrimpt  wird  und 
dalS  dann  mindestens  ein  Abschnitt  des  gecrimp- 
ten  Abschnittes  des  Anschlusses  mit  dem  Endzu- 
leitungsdraht  verschweilSt  wird. 

Revendications 

1.  Dispositif  a  borne  pour  commutateur  a  sole- 
noTde,  comprenant  un  couvercle  (46)  realise  en 
matiere  isolante,  une  piece  metallique  formant 
borne  (26)  qui  est  portee  par  ce  couvercle  et 
s'etend  a  travers  celui-ci  et  qui  offre  une  partie 
(26F)  presentant  une  face  de  contact  fixe  de 
commutateur  electrique  (26G)  qui  est  destinee  a 
ce  qu'un  contact  electrique  mobile  (118)  vienne  a 
son  contact,  un  enroulement  de  bobine  de  sole- 
noTde  (14)  comportant  un  conducteur  terminal 
(28),  et  enfin  ledit  contact  electrique  mobile  (118), 
ce  dispositif  etant  caracterise  en  ce  que  la  piece 
formant  borne  (26)  offre  un  alesage  interieur 
s'etendant  axialement  (26A-26B),  ledit  conducteur 
(28)  est  situe  a  I'interieur  de  cet  alesage  et  est  relie 
electriquement  a  la  piece  formant  borne,  a  une 
premiere  extremite  (26D)  de  celle-ci  qui  est  situee 
sur  I'un  des  cotes  du  couvercle  (46),  I'extremite 
opposee  (26E)  de  cette  piece  formant  borne  etant 
situee  sur  un  cote  oppose  du  couvercle  et  presen- 
tant  sa  dite  partie  (26F)  disposee  au  moins  partiel- 
lement  autour  d'une  extremite  de  I'alesage,  et  en 
ce  que  la  piece  formant  borne  (26)  offre  une  partie 
sertie  situee  a  I'endroit  de  ladite  premiere  extre- 
mite  (26D),  cette  partie  sertie  etant  sertie  radiale- 
ment  de  fa?on  a  etre  au  contact  du  conducteur 
(28)  et  etant  soudee  sur  celui-ci. 

2.  Dispositif  a  borne  suivant  la  revendication  1, 
caracterise  en  ce  que  la  piece  formant  borne  (26) 

Zuleitungsdrahtenden  gecrimpt  und  mit  ihnen 
verschweilSt  sind. 

4.  Solenoid  nach  Anspruch  3,  dadurch  gekenn- 
zeichnet,  da(5  das  elektrische  Verbindungsmittel 
eine  an  dem  Gehause  (48)  befestigte  und  sich  s 
quer  dariiber  erstreckende  Metallplatte  (68)  und 
ein  an  der  Platte  befestigtes  MetallanschlufSteil 
(16)  umfafSt,  das  eine  sich  axial  erstreckende 
Bohrung  (16A,  16B)  besitzt,  dalS  das  Zuleitungs- 
drahtende  (18)  der  Haltewicklung  (12)  in  der  10 
Bohrung  angeordnet  ist,  wobei  das  Ende  (16E) 
des  Anschlusses  einen  gecrimpten  Abschnitt  vor- 
bestimmter  Lange  besitzt,  der  radial  in  Eingriff  mit 
dem  einen  Zuleitungsdrahtende  gecrimpt  ist, 
wobei  das  Ende  des  gecrimpten  Abschnittes  mit  15 
dem  Ende  des  Zuleitungsdrahtendes  verschweilSt 
ist. 

5.  Verfahren  zur  Herstellung  eines  Solenoiden 
(10),  der  mindestens  eine  Spulenwicklung  (14) 
innerhalb  eines  Gehausemittels  (48)  angeordnet  20 
besitzt  und  der  ein  aus  eiektrisch  isolierendem 
Material  gebildetes  Enddeckel-Teil  (46)  besitzt, 
das  einen  elektrischen  MetallanschlulS  (26)  tragt, 
der  sich  durch  das  Deckelteil  erstreckt,  wobei  der 
AnschlulS  eine  sich  axial  erstreckende  Innenboh-  25 
rung  (26A,  26B)  besitzt,  die  sich  anfangs  ganz 
durch  den  AnschlulS  erstreckt,  dadurch  gekenn- 
zeichnet,  dalS  der  End-Zuleitungsdraht  (28)  der 
Spulenwicklung  (14)  so  positioniert  wird,  dalS  er 
sich  allgemein  axial  zu  dem  Gehausemittel  (48)  30 
erstreckt,  dalS  das  Deckelteil  (46)  und  das  Gehau- 
semittel  in  Eingriff  miteinander  bewegt  werden 
und  der  Endzuleitungsdraht  der  Spulenwicklung 
durch  die  Bewegung  in  die  Bohrung  (26A,  26B) 
des  Anschlusses  (26)  eingesetzt  wird,  dalS  das  35 
Deckelteil  an  dem  Gehausemittel  befestigt  wird, 
dalS  ein  Endabschnitt  (26D)  des  Anschlusses,  der 
aulSerhalb  des  Deckelteiles  geiegen  ist,  radial  in 
Eingriff  mit  dem  Endzuleitungsdraht  verformt 
wird  und  dann  das  Ende  des  verformten  Zulei-  40 
tungsabschnittes  mit  dem  Ende  des  Endzulei- 
tungsdrahtes  so  verschweilSt  wird,  dalS  das  ver- 
schweilSte  Ende  des  Anschlusses  vollstandig 
geschlossen  ist. 

6.  Verfahren  nach  Anspruch  5,  bei  dem  das  45 
Gehausemittel  (48)  Einzug-  und  Haltewicklungen 
(14,  12)  enthalt  und  das  Enddeckelteil  (46)  einen 
elektrischen  Metall-Startschalter-AnschlulS  (20) 
und  einen  Metall-MotoranschlulS  (26)  tragt,  die 
sich  jeweils  durch  das  Deckelteil  erstrecken,  50 
wobei  jeder  AnschlulS  eine  sich  axial  erstreckende 
Innenbohrung  (20A,  20B,  26A,  26B)  besitzt,  der 
sich  anfangs  vollstandig  durch  den  AnschlulS 
erstreckt,  dadurch  gekennzeichnet,  da  IS  gewisse 
Endzuleitungsdrahte  (22,  24,  28)  jeweiliger  Wick-  55 
lungen  (14,  12)  so  angeordnet  werden,  dalS  sie 
sich  allgemein  in  Axialrichtung  zum  Gehausemit- 
tel  (48)  erstrecken,  dalS  das  Deckelteil  (46)  und  das 
Gehausemittel  in  Anlage  miteinander  bewegt 
werden,  und  durch  die  Bewegung  die  Endzulei-  60 
tungsdrahte  der  Wicklungen  zum  Einsetzen  in  die 
Bohrungen  der  jeweiligen  Anschlusse  (20,  26) 
gebracht  werden,  dalS  das  Deckelteil  an  dem 
Gehausemittel  befestigt  wird,  dalS  ein  Endab- 
schnitt  (20H,  26D)  jedes  Anschlusses,  der  aulSer-  65 
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viennent  en  contact  entre  eux  et  a  introduire  le  fil 
conducteur  extreme  de  I'enroulement  de  bobine 
dans  i'alesage  (26A-26B)  de  la  borne  (26)  grace  a 
ce  mouvement,  a  fixer  la  piece  couvercle  sur  les 

5  moyens  de  logement,  a  deformer  radialement 
une  partie  extreme  (26D)  de  la  borne  qui  est 
situee  exterieurement  a  la  piece  couvercle,  d'une 
fagon  telle  qu'elle  vienne  en  contact  avec  le  fil 
conducteur  extreme,  puis  a  souder  I'extremite  de 

to  la  partie  deformee  de  la  borne  sur  I'extremite  du 
fil  conducteur  extreme  d'une  fagon  telle  que 
I'extremite  soudee  de  la  borne  soit  completement 
fermee. 

6.  Procede  suivant  la  revendication  5,  dans 
15  lequel  les  moyens  de  logement  (48)  contiennent 

des  bobines  de  rentree  et  de  maintien  (14,  12)  et  la 
piece  formant  couvercle  extreme  (46)  porte  une 
borne  electrique  metallique  de  commutateur  de 
demarrage  (20)  et  une  borne  metallique  de 

20  moteur  (26)  dbnt  chacune  s'etend  a  travers  la 
piece  couvercle,  chaque  borne  offrant  un  alesage 
interieur  s'etendant  axialement  (20A-20B,  26A- 
26B)  qui,  initialement,  traverse  entierement  la 
borne/  caracterise  en  ce  qu'on  dispose  certains 

25  fils  conducteurs  extremes  (22,  24,  28)  des  diffe- 
rentes  bobines  (14,  12)  d'un  fagon  telle  qu'ils 
s'etendent  sensiblement  suivant  la  direction  de 
I'axe  des  moyens  de  logement  (48),  on  deplace  la 
piece  couvercle  (46)  et  ses  moyens  de  logement 

30  de  fagon  qu'ils  viennent  au  contact  I'un  de  I'autre 
et  on  provoque,  grace  a  ce  deplacement,  I'intro- 
duction  desdits  fils  conducteurs  extremes  des 
bobines  dans  les  alesages  des  bornes  associees 
(20,  26),  on  fixe  la  piece  couvercle  sur  les  moyens 

35  de  logement,  on  deforme  radialement-une  partie 
extreme  (20H-26D)  de  chaque  borne  qui  est  situee 
exterieurement  a  la  piece  couvercle  de  fagon 
qu'elle  vienne  au  contact  d'un  fil  conducteur 
extreme  associe,  puis  on  soude  une  extremite  de 

40  chaque  partie  de  borne  deformee  sur  I'extremite 
d'un  fil  conducteur  extreme  associe  d'une  fagon 
telle  que  I'extremite  soudee  de  chaque  borne  soit 
completement  obturee. 

7.  Procede  suivant  la  revendication  6,  caracte- 
45  rise  en  ce  qu'on  introduit  le  fil  conducteur 

extreme  (22)  de  la  bobine  de  maintien  (12)  dans 
I'alesage  (20A-20B)  de  la  borne  de  commutateur 
de  demarrage  (20)  et  on  introduit  les  deux  fils 
conducteurs  extremes  (24,  28)  de  la  bobine  de 

so  rentree  (14)  respectivement  dans  les  alesages 
(20A-20B,  26A-26B)  de  la  borne  de  commutateur 
de  demarrage  (20)  et  de  la  borne  de  moteur  (26). 

8.  Procede  suivant  la  revendication  6  ou  la 
revendication  7,  caracterise  en  ce  qu'on  realise 

55  urie  jonction  de  mise  a  la  terre  pour  la  bobine 
d'entretien  en  introduisant  les  bobines  de  main- 
tien  (12)  et  de  rentree  (14)  dans  le  bottier  (48),  en 
deplagant  une  piece  metallique  en  forme  de 
plaque  (68)  qui  porte  une  borne  metallique  (16) 

60  qui  offre  un  alesage  interieur  s'etendant  axiale- 
ment  (1  6A-1  6B)  de  fagon  qu'elle  vienne  au  contact 
du  bottier  et  en  introduisant,  au  cours  de  ce 
deplacement,  un  fil  conducteur  extreme  (18)  de  la 
bobine  d'entretien  dans  I'alesage  de  ladite  borne, 

65  en  fixant  la  piece  en  forme  de  plaque  sur  le 

comporte  une  partie  exterieurement  filetee  (26C) 
situee  sur  I'un  des  cotes  du  couvercle  (46)  et  en  ce 
qu'un  ecrou  (97)  est  visse  sur  cette  partie  filetee  et 
vient  au  contact  de  ce  premier  cote  du  couvercle 
de  fagon  a  maintenir  cette  partie  de  contact  (26G) 
contre  le  cote  oppose  de  ce  couvercle  et  de  fagon 
a  immobiliser  cette  piece  formant  borne  sur  ce 
couvercle. 

3.  SolenoTde  (10)  pour  appareil  electrique  de 
demarrage,  comprenant  un  bottier  metallique  (48) 
contenant  des  bobines  de  rentree  et  de  maintien 
(14,  12),  des  moyens  (16,  68)  reliant  electrique- 
ment  une  extremite  de  fil  conducteur  (18)  de  la 
bobine  de  maintien  (12)  au  bottier,  un  couvercle 
(46)  realise  en  matiere  isolante  et  fixe  sur  une 
extremite  du  bottier,  une  borne  metallique  de 
moteur  (26)  et  une  borne  metallique  de  commuta- 
teur  de  demarrage  (20)  portees  chacune  par  le 
couvercle  et  s'etendant  chacune  a  travers  celui-ci, 
caracterise  en  ce  que  chaque  borne  (20,  26)  offre 
un  alesage  interieur  s'etendant  axialement  (20A- 
20B,  26A-26B),  I'une  des  extremites  de  fil  conduc- 
teur  (24)  de  la  bobine  de  rentree  (14)  et  I'une  des 
extremites  de  fil  conducteur  (22)  de  la  bobine  de 
maintien  (12)  etant  situees  dans  I'alesage  (20A- 
20B)  de  la  borne  de  commutateur  de  demar  rage 
(20),  I'autre  extremite  de  fil  conducteur  (28)  de  la 
bobine  de  rentree  (14)  etant  situee  dans  I'alesage 
(26A-26B)  de  la  borne  de  moteur  (26),  chacune  de 
ces  bornes  offrant  des  parties  extremes  (20H, 
26D)  qui  sont  situees  exterieurement  au  sole- 
noide  (10)  et  qui  sont  serties  radialement  de  fagon 
a  se  trouver  au  contact  des  extremites  respectives 
de  fil  conducteur  disposees  dans  les  alesages  . 
respectifs  et  a  etre  soudees  sur  celles-ci. 

4.  SolenoTde  suivant  la  revendication  3,  caracte- 
rise  en  ce  que  les  moyens  de  jonction  electrique 
comprennent  une  plaque  metallique  (68)  fixee  sur 
le  bottier  (48)  et  s'etendant  transversalement  d'un 
cote  a  I'autre  de  ce  bottier  et  une  borne  metallique 
(16)  fixee  sur  cette  plaque  et  offrant  un  alesage 
s'etendant  axialement  (16A-16B),  lefil  conducteur 
extreme  (18)  de  la  bobine  de  maintien  (12)  etant 
situe  dans  ledit  alesage  slors  que  I'extremite  (16E) 
de  la  borne  comporte  une  partie  sertie  de  lon- 
gueur  prefixee  qui  est  sertie  radialement  de  fagon 
a  etre  au  contact  de  ce  fil  conducteur  extreme, 
I'extremite  de  cette  partie  sertie  etant  soudee  sur 
I'extremite  de  ce  fil  conducteur  extreme. 

5.  Procede  de  fabrication  d'un  solenoVde  (10) 
qui  comporte  au  moins  un  enroulement  de 
bobine  (14)  situe  a  I'interieur  de  moyens  de 
logement  (48)  et  qui  comporte  une  piece  extreme 
formant  couvercle  (46)  realisee  en  matiere  electri- 
quement  isolante  et  portant  une  borne  electrique 
metallique  (26)  qui  s'etend  a  travers  la  piece 
couvercle,  cette  borne  offrant  un  alesage  interieur 
s'etendant  axialement  (26A-26B)  qui,  initialement, 
traverse  entierement  cette  borne,  ce  procede 
etant  caracterise  en  ce  qu'il  consiste  a  disposer  le 
fil  conducteur  extreme  (28)  de  I'enroulement  de 
bobine  (14)  d'une  fagon  telle  qu'il  s'etende  sensi- 
blement  suivant  la  direction  de  I'axe  des  moyens 
de  logement  (48),  a  deplacer  la  piece  couvercle 
(46)  et  ses  moyens  de  logement  de  fagon  qu'ils 
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boTtier,  en  sertisant  radialement  une  partie  cette  partie  sertiede  la  borne  sur  lefil  conducteur 
extreme  (16E)  de  la  borne  sur  leditfil  conducteur  extreme, 
extreme,  puis  en  soudant  au  moins  une  partie  de 
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