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Description 

This  invention  relates  to  wire  coil  screw  thread 
inserts  for  tapped  holes  of  workpieces  and,  more 
particularly,  to  an  improved  tangless  wire  coil 
insert. 

The  conventional  wire  coil  screw  thread  insert 
is  provided,  at  one  of  its  ends,  with  a  diametrical 
tang  of  its  end  convolution  so  arranged  that  the 
tang  can  be  gripped  by  a  special  tool  projected 
through  the  coil  for  insertion  of  the  wire  coil 
insert  into  a  tapped  hole.  The  tang  must  be 
broken  off  and  removed  after  the  insertion  of  the 
coil  insert  because  the  tang  would  prevent  a  bolt 
from  being  screwed  through  the  coil.  Accord- 
ingly,  a  notch  is  provided  on  the  inside  of  the 
end  convolution  of  the  coil  so  that  the  tang  of  the 
coil  insert  may  be  broken  off.  It  is  evident  from 
such  previously  known  devices,  that  the  broken 
tang  must  be  accounted  for  in  certain  critical 
applications,  e.g.  in  electronic  equipment  in 
which  the  loose  metal  tang  could  cause  an  elec- 
trical  short  or  in  internal  combustion  engines 
where  the  loose  metal  tang  could  cause  engine 
failure.  Further,  the  extraction  of  prior  art  inserts 
required  the  use  of  an  extracting  tool  which  cut 
into  the  inner  threads  of  the  insert  and  thus 
rendered  the  insert  unusable  for  further  service. 

Further,  the  problem  with  prior  art  inserts  of 
the  type  according  to  the  precharacterizing  por- 
tion  of  claim  1,  such  as  tangless  inserts  as 
described  in  US-A-2,363,789  is  that  they  require 
the  one  end  convolution  having  the  recessed 
hook  means  therein  to  project  inwardly  to  avoid 
the  possibility  of  causing  burrs  or  otherwise 
injuring  the  tapped  thread  during  the  insertion  of 
the  helically  coiled  insert.  Also,  the  extraction  of 
these  tangless  coil  inserts  which  must  be  done 
by  using  a  knife-edge  tool  damages  the  inner 
threads  so  that  the  insert  cannot  be  reused. 

The  method  used  for  inserting  a  prior  art  wire 
coil  insert  into  a  tapped  hole  required  an 
operator  to  manually  orientate  the  insert  to  be 
able  to  apply  a  torque  to  the  lead  end  of  the 
coiled  insert  during  the  insertion,  since  the  tang 
or  recessed  hook  means  was  only  at  one  end  of 
the  insert. 

Reference  is  also  made  to  EP-A-140  812  which 
discloses  a  screw  thread  insert  having  a  hook 
means  recess  at  each  free  end  coil  and  truncated 
or  slightly  reduced  terminal  ends  at  each  free 
end  coil,  but  has  been  published  after  the  priority 
date  of  this  invention  and  is  not  relevant  as 
regards  inventive  step  (Art.54(3)  EPC). 

The  object  of  the  invention  is  to  provide  a 
reusable  tangless  wire  coil  screw  thread  insert 
which  can  be  easily  inserted  into  the  parent 
material  in  either  direction  while  preventing  gal- 
ling  of  the  parent  material,  without  regard  to 
orientation,  and  can  be  subsequently  easily 
removed  without  damage  to  the  insert  and  does 
not  require  the  accountability  of  broken  tangs. 

In  accordance  with  the  invention  this  is 
achieved  by  the  features  recited  in  the  charac- 
terizing  portion  of  claim  1. 

An  advantageous  embodiment  of  the  insert  is 
recited  in  dependent  claim  2. 

A  more  thorough  understanding  of  the  present 
invention  will  be  gained  by  reading  the  following 

5  description  of  the  preferred  embodiments  with 
reference  to  the  accompanying  drawings  in 
which: 

Figure  1  is  a  perspective  view  of  a  tangless 
helical  coil  insert  made  in  accordance  with  the 

w  present  invention; 
Figure  2  is  a  side  elevation  of  the  insert  of 

Figure  1; 
Figure  3  is  a  front  elevation  view  of  the  insert' 

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

of  Figure  3; 
Figure  5  is  a  sectional  view  taken  along  line  5-5 

of  Figure  3; 
Figure  6  is  a  front  elevation  view  of  another 

20  embodiment  of  the  present  invention; 
Figure  7  is  a  sectional  view  taken  along  line  7-7 

of  Figure  6; 
Figure  8  is  a  sectional  view  taken  along  line  8-8' 

of  Figure  6. 
25  The  present  insert  is  particularly  adapted  for 

use  in  instances  where  a  steel  alloyed  bolt 
having  conventional  threads  is  desired  to  be 
fastened  into  a  material  of  relatively  softer  alloy, 
such  as  aluminium.  The  tapping  of  the  threaded 

30  hole  in  the  parent  material  will  not  ordinarily 
provide  a  sufficiently  firm  fastening  means. 
Accordingly,  a  helically  coiled  insert  of  material 
similar  to  the  bolt  is  inserted  in  the  tapped  hole 
to  provide  adequate  locking  means  in  order  that 

35  the  bolt  may  be  inserted  and  removed  repeatedly 
without  doing  severe  damage  to  the  parent 
material. 

In  the  drawings,  there  is  depicted  a  helical  coil 
insert  10  which  is  wound  having  any  degree  of 

40  advance  corresponding  to  the  advance  for  a 
particular  threaded  member  with  which  it  is 
designed  to  cooperate.  Thus,  for  various  thread 
sizes  and  for  various  diameters  of  threaded 
members,  the  insert  10  may  have  slightly  differ- 

45  ent  dimensions.  Although  the  preferred  embodi- 
ment  shows  a  wire  coil  having  a  generally 
diamond-shaped  cross-section,  it  is  to  be  under- 
stood  that  the  invention  is  applicable  to  coils  of 
wire  cross-section  of  any  form  such  as  square, 

so  round,  or  triangular.  What  is  important,  however, 
is  that  both  free  end  convolutions  12  are  so 
formed  that  they  constitute  a  recess  or  grip 
means  14  formed  from  an  angled  surface  29 
along  the  longitudinal  length  of  the  wire  and/or 

55  an  angled  lead  surface  28  along  the  transverse 
dimension  of  the  wire,  for  a  suitable  insertion 
and  extraction  tool. 

When  the  insert  10  is  to  be  inserted  in  a  tapped 
hole,  or  a  boss,  or  nut,  the  tool  is  first  inserted 

eo  into  the  insert  from  either  free  end  12  so  that  a 
pawl  or  gripper  portion,  which  pivots  from  the 
tool  18,  engages  the  recess  14  of  the  insert  10 
which,  then,  may  be  screwed  by  means  of  the 
tool  18  into  the  tapped  hole.  The  pivotal  pawl  has 

65  ■  an  angled  surface  complimentary  to  the  angled 
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jrface  of  the  recess  14  to  ensure  proper  contact 
f  the  mating  surfaces.  In  certain  smaller  sizes  of 
iserts  it  has  been  found  necessary  to  use  a 
oecial  tool  having  a  prewinder  sleeve  in  which 
le  insert  is  first  placed,  without  regard  to  orien- 
ition,  so  that  the  insert  can  be  reduced  in 
iameter  prior  to  being  screwed  into  the  tapped 
ole.  In  screwing  the  insert  10  into  the  tapped 
ole,  the  torque  applied  by  the  tool  to  the  recess 
4  will  generally  cause  a  contraction  of  the  free 
nd  convolution  1  2  and,  at  the  same  time,  a  force 
aving  a  component  along  the  longitudinal  axis 
f  the  insert  which  tends  to  keep  the  free  end 
onvolution  in  contact  with  the  next  convolution 
f  the  insert,  so  that  during  the  insertion,  first,  the 
jrminal  end  16  will  enter  the  tapped  hole  where- 
pon  the  free  end  convolution  12  and  the  remain- 
ig  convolutions  13  of  the  insert  body  will  follow. 
Vhen  the  torque  is  relieved,  the  coil  convolutions 
i/ill  expand  to  be  firmly  seated  in  the  tapped 
hread.  The  seating  of  the  free  end  convolution  1  2 
i  the  tapped  thread  will  prevent,  when  screwing 
1  bolt  into  the  insert  10,  the  danger  of  the  bolt 
aking  the  insert  10  along  if  the  friction  between 
he  bolt  and  the  recess  14  is  very  high. 

A  terminal  end  16  of  the  free  end  convolutions 
2  is  illustrated  in  Figures  2,  3  and  6.  A  truncated 
>ortion  or  free  end,  being  slightly  reduced  along 
he  longitudinal  axis  of  the  wire  forms  the  ter- 
ninal  end  16  at  both  free  end  convolutions  12. 
rhe  truncated  ends  are  preferably  formed  with  an 
ingle  A  between  10—15°  included  between  a  line 
J,  tangent  to  the  outer  circumference  at  the  rear 
sxtremity  of  the  truncated  end  24  and  a  line  C 
brmed  by  the  outer  crest  of  the  truncated  end 
jortion.  A  lesser  angle  X  is  included  between  a 
ine  Y  tangent  to  the  inner  circumference  at  the 
ear  extremity  of  the  truncated  end  24  and  a  line  Z 
;oextensive  with  the  inner  crest  26  of  the  trun- 
:ated  end  portion.  The  purpose  of  the  truncated 
Dortion  of  the  terminal  end  16  of  the  insert  is  to 
jrevent  sharp  edges  from  shaving  metal  during 
nstallation  of  the  insert  into  a  tapped  hole.  The 
:runcated  portion  also  permits  the  installation 
tool  to  be  reinserted  in  an  inserted  coil  or  permits 
an  extraction  tool  to  be  inserted  in  a  coil  to  be 
removed. 

The  terminal  end  16  of  the  insert  10  may  be 
rounded  off  in  the  form  of  a  truncated  cone. 
Again,  this  configuration  would  prevent  sharp 
edges  from  shaving  metal  from  the  parent 
material  during  installation  of  the  insert  into  a 
tapped  hole. 

Referring  again  to  Figure  3,  there  is  shown  a 
recess  14  which  receives  an  outwardly  biased 
pawl  (not  shown)  from  the  extraction  tool  or 
insertion  tool  18  which  provides  the  necessary 
torque  to  screw  the  insert  10  into  or  out  of  the 
parent  material.  The  recess  14  has  a  lead  wall 
portion  28  generally  raked  between  5  —  15°  from  a 
vertical  transverse  plane  as  seen  in  Figures  3  and 
5.  This  angular  rake  insures  that  the  gripper  pawl 
of  the  insertion  tool  18  is  fully  inserted  into  the 
recess  14  in  order  to  cause  a  torsional  force  on  the 
free  end  convolution  12  so  that  the  free  end 

convolution  \£.  will  ue  ujiuiawcu  uuimy  in<- 
insertion  of  the  helically  wound  insert  10.  As 
illustrated  in  Figures  3—8,  the  camming  surface 
29  of  the  recess  14  is  kept  to  a  minimum  to 
increase  the  bolt  surface  strength  area  for  an 
inserted  bolt,  thus  reducing  pullout  of  the  bolt. 
The  camming  surface  29  is  further  cut  or 
machined  to  provide  an  angled,  surface  a  skewed 
with  respect  to  the  direction  of  the  longitudinal 

5  axis  of  the  insert.  This  angled  cut  is  generally 
between  2  —  20°  whereas,  in  Figures  3  —  5,  the 
angle  of  the  lead  wall  portion  is  0°. 

In  the  embodiment  of  Figures  6—8  the  recess 
14  also  has  an  angled  lead  wall  portion  28.  The 

5  lead  wall  portion  is  skewed  and  forms  angle  B 
with  respect  to  the  direction  of  the  longitudinal 
axis  of  the  insert  10.  This  angled  cut  is  generally 
between  2—20. 

The  insert  results  in  a  helically  coiled  insert 
o  which  is  readily  adaptable  to  fully  automatic 

operations  since  the  insert  10  can  be  inserted  with 
either  free  end  convolution  being  the  lead  thread 
and  insures  a  stronger  insert  with  less  pullout. 

As  seen  in  Figures  3—8,  the  camming  surface 
5  may  be  angled  while  the  lead  wall  may  be  straight 

cut,  or  both  the  camming  surface  and  the  lead 
wall  may  be  angled.  Further,  the  lead  wall  may  be 
angled  while  the  camming  surface  may  be 
straight  cut.  However,  the  angled  recess  14,  which 

o  mates  with  a  corresponding  angled  surface  on  the 
pawl  of  a  tool,  provides  an  axial  force  component 
along  the  longitudinal  axis  of  the  insert,  thereby 
providing  an  increase  in  force  to  contract  the  lead 
coil  and  keep  the  lead  coil  in  contact  with  the  next 

©  convolution  of  the  insert. 
Finally,  it  will  be  clear  that  the  two  free  end 

convolutions  12,  each  with  a  recess  14,  will  permit 
removal  of  the  insert  10  from  the  parent  material 
by  inserting  an  extraction  tool  into  the  insert  10  in 

to  order  that  the  pawl  of  the  tool  engages  the  recess 
14  opposite  the  recess  used  to  insert  the  coiled 
insert  10.  Again,  the  torque  applied  to  the  insert 
10  by  the  tool  in  the  opposite  direction  for 
insertion  will  cause  contraction  of  the  free  end 

15  convolution  during  removal  of  the  insert. 

Claims 

1.  A  screw  thread  insert  comprising  a  sub- 
so  stantially  cylindrical  body  of  a  helically  wound 

wire,  said  body  forming  an  inner  and  outer  screw 
thread,  and  two  free  end  coils  (1  2)  being  generally 
located  in  the  transverse  plane  of  said  cylindrical 
body,  one  of  said  free  end  coils  (12)  having  a  hook 

55  means  recess  (14)  on  said  inner  screw  thread-for 
engagement  with  a  gripper  means  of  an  installa- 
tion  tool  (18),  and  a  terminal  end  (16)  on  said  free 
end  coil  (12)  being  formed  so  that  during  insertion 
the  outer  screw  thread  adjacent  said  terminal  end 

60  (16)  first  contacts  the  parent  material,  said  hook 
means  recess  (14)  having  a  camming  surface  (29) 
coincident  with  the  crest  of  the  inner  thread  and  a 
lead  surface  (28)  transverse  to  the  crest  of  the 
inner  thread,  characterized  in  that  also  the  other 

65  of  said  free  end  coils  (12)  has  a  hook  means 
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recess  (14)  on  said  inner  screw  thread  for  engage- 
ment  with  a  gripper  means  of  an  installation  tool 
(18),  that  the  terminal  ends  of  both  free  end  coils 
(12)  are  truncated  and  slightly  reduced  along  the 
longitudinal  axis  of  the  wire,  and  that  said  cam- 
ming  surface  (29)  and/or  the  lead  surface  (28)  are/ 
is  skewed  at  an  angle  with  respect  to  the  direction 
of  the  longitudinal  axis  of  the  insert  (10)  so  that 
the  gripper  means  of  the  installation  tool  (18) 
provides  a  force  along  the  longitudinal  axis  of  the 
insert  (10). 

2.  Insert  according  to  claim  1,  characterized  in 
that  each  truncated  end  has  an  angle  (A)  included 
between  a  line  (B)  tangent  to  the  outer  circumfer- 
ence  at  the  rear  extremity  of  the  truncated  end 
(24)  and  a  line  (C)  formed  by  the  outer  crest  of  the 
truncated  end  portion,  and  a  lesser  angle  (X) 
included  between  a  line  Y  tangent  to  the  inner 
circumference  at  the  rear  extremity  of  the  trun- 
cated  end  and  a  line  (Z)  coextensive  with  the  inner 
crest  (26)  of  the  truncated  end  portion. 

Patentanspruche 

1.  Schraubgewindeeinsatz  mit  einem  im 
wesentlichen  zylindrischen  Korper  aus  einem 
schraubenformig  gewickelten  Draht,  wobei  der 
Korper  ein  inneres  und  ein  aulSeres  Schraubge- 
winde  bildet,  und  mit  zwei  freien  Endwindungen 
(12),  die  insgesamt  in  der  Querebene  des  zylindri- 
schen  Korpers  angeordnet  sind,  wobei  eine  der 
freien  Endwindungen  (12)  eine  Hakeneinrich- 
tungsaussparung  (14)  an  dem  inneren  Schraub- 
gewinde  zum  Eingriff  mit  einer  Greifereinrichtung 
eines  Einbauwerkzeuges  (18)  hat,  und  wobei  ein 
AbschlulSende  (16)  an  der  freien  Endwindung  (12) 
so  geformt  ist,  dalS  wahrnd  des  Einsetzens  das 
aulSere  Schraubgewinde  an  dem  AbschlulSende 
(16)  zuerst  das  Muttermaterial  beruhrt,  wobei  die 
Hakeneinrichtungsaussparung  (14)  eine  Kurven- 
flache  (29)  hat,  die  mit  dem  Scheitel  des  Innenge- 
windes  zusammenfallt,  und  eine  Vorderflache 
(28)  quer  zu  dem  Scheitel  des  Innengewindes, 
dadurch  gekennzeichnet,  dalS  auch  die  andere  der 
freien  Endwindungen  (12)  eine  Hakeneinrich- 
tungsaussparung  (14)  an  dem  inneren  Schraub- 
gewinde  zum  Eingriff  mit  einer  Greifereinrichtung 
eines  Einbauwerkzeuges  (18)  hat,  daft  die 
AbschlulSenden  von  beiden  freien  Endwindungen 
(12)  abgestumpft  und  langs  der  Langsachse  des 
Drahtes  etwas  reduziert  sind,  und  daB  die  Kurven- 
flache  (29)  und/oder  die  Vorderflache  (28)  unter 
einem  Winkel  in  bezug  auf  die  Richtung  der 
Langsachse  des  Einsatzes  (10)  abgeschragt  sind, 
so  dafJ  die  Greifereinrichtung  des  Einbauwerkzeu- 
ges  (18)  eine  Kraft  langs  der  Langsachse  des 
Einsatzes  (10)  liefert. 

2.  Einsatz  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  dalS  jedes  abgestumpfte  Ende  einen 
Winkel  (A)  hat,  der  zwischen  einer  Linie  (B),  die  zu 
dem  aulSeren  Umfang  am  hinteren  Ende  des 

abgestumpften  Endes  (24)  tangential  ist,  und 
einer  Linie  (C)  eingeschlossen  ist,  welche  durch 
den  auUeren  Scheitel  des  abgestumpften  Endteils 
gebildet  ist,  und  einen  kleineren  Winkel  (X),  der 

5  zwischen  einer  Linie  (Y),  die  zu  dem  inneren 
Umfang  an  dem  hinteren  Ende  des  abgestumpf- 
ten  Endes  tangential  ist,  und  einer  Linie  (Z)  einge- 
schlossen  ist,  welche  sich  wie  der  innere  Scheitel 
(26)  des  abgestumpften  Endteils  erstreckt. 

10 
Revendications 

1.  Piece  rapportee  helicoidale  pour  trou 
taraude,  laquelle  comprend  un  corps  sensible- 

15  ment  cylindrique  realise  en  fil  metallique  enroule 
en  helice,  ce  corps  formant  a  la  fois  un  filetage 
interieur  et  un  filetage  exterieur,  et  comprenant 
deux  spires  terminales  libres  (12)  disposees  en 
substance  dans  un  plan  transversal  par  rapport 

20  audit  corps  cylindrique,  I'une  desdites  spires  ter- 
minales  libres  (12)  presentant  une  cavite  formant 
un  crochet  (14)  etant  destinee  a  etre  engagee  par 
un  moyen  de  prehension  d'un  outil  de  mise  en 
place  (18),  et  une  partie  terminale  (16)  formee  sur 

25  ladite  spire  terminale  (12),  de  telle  sorte  que, 
pendant  I'insertion  de  la  piece  rapportee  le  file- 
tage  exterieur  adjacent  a  cette  partie  terminale 
(16)  entre  d'abord  en  contact  avec  la  matiere 
environnante  du  trou  taraude,  ladite  cavite  a 

30  crochet  (14)  presentant  en  outre  une  surface  (29) 
formant  came  qui  coincide  avec  la  crete  du  filet 
interieur,  ainsi  qu'une  surface  de  tete  (28)  orien- 
tee  transversalement  par  rapport  a  cette  crete  du 
filet  interieur,  cette  piece  rapportee  helicoidale 

35  etant  caracterisee  en  ce  que  I'autre  spire  termi- 
nale  libre  (12)  de  I'enroulement  presente  sur  le 
filetage  interieur  une  cavite  formant  crochet  (14) 
destinee  a  etre  engagee  par  un  moyen  de  prehen- 
sion  porte  par  I'outil  de  mise  en  place  (18),  que  les 

40  parties  terminales  des  deux  spires  terminales 
libres  (1  2)  sont  tronquees  et  legerement  amincies 
le  long  de  I'axe  longitudinal  du  fil,  et  que  ladite 
surface  formant  came  (29)  et/ou  la  surface  de  tete 
(28)  est  ou  sont  inclinees  par  rapport  a  la  direction 

45  de  I'axe  longitudinal  de  la  piece  rapportee  (10), 
afin  que  le  moyen  de  prehension  de  I'outil  de 
mise  en  place  (18)  puisse  appliquer  une  force  le 
long  de  I'axe  longitudinal  de  la  piece  rapportee 
(10). 

so  2.  Piece  rapportee  selon  la  Revendication  1, 
caracterisee  en  ce  que  chaque  extremite  tronquee 
forme  un  angle  (A)  compris  entre  une  ligne  (B) 
tangente  a  la  circonference  exterieure,  a  I'extre- 
mite  arriere  de  la  partie  tronquee  (24),  et  une  ligne 

55  (C)  formee  par  \a  crete  exterieure  de  la  partie 
terminale  tronquee,  ainsi  qu'un  angle  plus  reduit 
(X)  compris  entre  une  ligne  (Y)  tangente  a  la 
circonference  interieure  a  I'extremite  arriere  de  la 
partie  terminale  tronquee  et  une  ligne  (Z)  situee 

60  dans  le  prolongement  de  la  crete  interne  (26)  de  la 
partie  terminale  tronquee. 
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