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Description 

This  invention  relates  to  a  nut  fastener  device  for 
a  blind  hole  anchor. 

Prior  patent  GB-A-1  093714  describes  a  blind 
hole  anchor  nut  fastener  which  comprises  a  tubular 
sleeve  and  a  screw  threaded  nut  disposed  at  the  end 
of  the  sleeve,  the  arrangement  being  such  that  when 
a  screw  threaded  mandrel  extending  through  the 
sleeve  and  engaged  with  the  nut  is  displaced  axially 
in  the  appropriate  direction,  the  nut  shears  from  the 
sleeve  and  is  drawn  into  the  sleeve  in  wedging  en- 
gagement  therewith. 

Effectively  the  sleeve  is  expanded  by  the  nut, 
and  to  enable  this  expansion  to  take  place  the  nut  is 
generally  frusto-conical  with  its  smallest  end  at  the 
shear  point  and  of  a  suitable  diameter  to  enter  the 
sleeve. 

These  anchor  nuts  are  extremely  difficult  to  man- 
ufacture  satisfactorily.  The  tolerances  are  small,  be- 
cause  if  the  nut  is  made  too  small  relative  to  the 
sleeve  it  will  not  wedge  satisfactorily,  and  if  it  is  made 
too  large  the  sleeve  splits.  If  the  shear  point  is  too 
weak,  nuts  may  shear  as  a  result  of  handling  in  man- 
ufacture  and  transportation,  and  if  the  shear  point  is 
too  strong,  shearing  will  not  take  place  but  the  sleeve 
will  bell  out  and  be  unsatisfactory  for  that  reason. 

Satisfactory  manufacture  is  possible,  indeed  it  is 
believed  that  nuts  of  said  GB-A-1093714  have  been 
extremely  successful  commercially  but  this  has  only 
been  so  because  of  great  care  in  manufacturing  with- 
in  the  prescribed  tolerances  and  with  greatdiff  iculties 
in  selecting  material. 

Prior  patent  EP-071407  solves  the  above  men- 
tioned  problem,  providing  a  nut  fastener  device  for  a 
blind  hole  anchor  of  the  same  kind  as  in  the  men- 
tioned  GB-A-1093714,  but  having  at  least  one  back 
tapered  face  which  is  arcuate  about  an  axis  eccentric 
to  that  of  the  sleeve,  and  provided  on  the  nut.  In  the 
preferred  arrangement  there  are  a  plurality  of  back 
tapered  faces  each  arcuate  about  a  separate  eccen- 
tric  axis. 

However,  certain  problems  remain  even  with  im- 
proved  device  of  the  mentioned  EP,  in  particular  the 
angular  hold  against  rotation  relies  primarily  upon  the 
grip  afforded  to  a  relatively  narrow  zone  of  the  sheet 
material  on  which  the  nut  is  installed,  this  zone  being 
gripped  between  a  flange  on  one  end  of  the  sleeve 
abutting  one  face  of  the  sheet  about  the  hole  in  which 
the  fastener  is  installed,  and  the  expanded  sleeve  on 
the  opposite  side  of  the  sheet.  If  the  grip  is  inade- 
quate  the  nut  can  rotate  on  the  sheet. 

It  is  also  to  be  recognised  that  the  illustrations  ap- 
pearing  in  patent  specif  ications  are  necessarily  great- 
ly  enlarged  to  make  the  features  of  construction  plain. 
But  in  real  life  a  typical  nut  may  be  of  the  order  of  5mm 
diameter  at  its  maximum,  and  the  annular  zone  pro- 
vided  by  the  flange  is  typically  much  less  than  1mm 

in  axial  dimension,  i.e.  wide.  Consequently  the  actual 
surface  available  for  gripping  the  sheet  is  minute. 

Moreover,  the  possible  taper  and  back  taper  may 
be  exaggerated  in  the  drawings  of  the  said  European 

5  patent  for  the  same  kind  of  reasons.  And  the  actual 
resistance  to  rotation  of  the  nut  in  the  sleeve,  other 
than  what  is  due  to  the  frictional  effect  may  well  be 
due  to  relative  eccentricity  again  of  the  order  of  much 
less  than  1mm.  Again  then  the  actual  angular  hold  is 

10  dependant  upon  minute  differences  in  radial  dimen- 
sions. 

Consequently  it  is  desirable  to  provide  improved 
means  for  both  the  anti-rotational  hold  of  the  nut  rel- 
ative  to  the  sleeve  and  also  of  the  sleeve  relative  to 

15  the  installation. 
According  to  the  invention  these  problems  are 

solved  by  the  nut  fastener  device  disclosed  in  claim 
1. 

The  first  band  is  effectively  forced  into  contact 
20  with  the  edge  of  the  material  in  which  the  fastener  is 

installed,  i.e.  the  perimeter  of  the  hole,  when  the 
sleeve  is  expanded  by  the  nut.  The  knurls  are  thereby 
driven  into  the  sheet  and  extend  the  anti-rotational 
hold  from  the  face  of  the  sheet  to  (also)  the  thickness 

25  of  the  sheet.  The  second  band  will  be  gripped  by  the 
sleeve  to  provide  an  extra  lock  in  relative  rotation. 

Preferably  a  small  clearance  is  provided  between 
the  end  of  the  knurling  and  the  shear  point  on  the  nut, 
and  a  similar  clearance  at  a  similar  point  on  the 

30  sleeve.  Preferably  also  this  clearance  has  an  axial  di- 
mension  of  the  order  of  one  half  to  one  third  of  the 
thickness  of  the  intended  sheet  on  which  the  fastener 
is  to  be  installed,  and  finally  and  preferably  in  this  re- 
spect  the  axial  dimension  of  the  knurl  is  of  the  same 

35  order  as  the  thickness  of  the  sheet.  These  factors  in- 
crease  the  tolerance  or  range  of  thicknesses  of  sheet 
with  which  a  particular  fastener  may  be  installed. 
They  are  also  thought  to  improve  the  axial  hold  in  that 
the  deformation  of  the  shape  of  the  sleeve  which  oc- 

40  curs  upon  installation  will  force  the  outer  of  the  knurl 
band  across  the  junction  between  the  edge  of  the 
sheet  exposed  in  the  hole  in  the  same  and  the  face 
of  the  sheet  adjacent  the  nut.  These  points  will  be 
more  particularly  illustrated  in  the  following  descrip- 

45  tion. 
The  two  bands  will  be  axially  aligned  with  one  an- 

other  and  with  the  said  sheet  material,  thus  concen- 
trating  the  efforts  and  using  the  sheet  material  to  hold 
the  engagement  -  which  is  in  contrast  to  the  grip  af- 

50  forded  by  the  compression  of  the  sheet  material  be- 
tween  the  flange  and  sleeve  where  slight  relaxation 
of  the  axial  positioning  of  the  sleeve  loosens  the  grip 
of  the  fastener  on  the  sheet.  When  the  grip  is  due  to 
the  knurls  embedding  in  the  sheet  in  a  direction  radial 

55  to  the  axis  of  the  fastener,  such  loosening  may  even 
become  impossible. 

By  choosing  knurl  tooth  numbers  which  are  dif- 
ferent,  excessive  thinning  of  the  material  around  the 
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entire  circumferential  length  of  the  sleeve  is  avoided. 
For  if  the  same  number  of  teeth  were  provided  on 
both  parts,  the  embedment  could,  if  the  teeth  radially 
coincided  (and  their  location  is  a  random  matter)  re- 
sult  in  the  apex  of  a  tooth  on  one  band  being  aligned 
with  the  apex  of  a  tooth  on  the  other  band  with  pos- 
sibly  an  extremely  small  dimension  of  material  re- 
maining  between  the  two  aligned  teeth.  By  using  dif- 
ferent  tooth  numbers,  it  is  ensured  that  although  such 
condition  applies  at  one  angular  position,  the  con- 
verse  applies  and  there  is  maximum  wall  dimension 
between  the  teeth  at  a  different  angular  position.  Pre- 
ferably  the  tooth  numbers  differ  by  the  same  number 
as  the  number  of  back  tapered  faces,  typically  three, 
in  which  case  there  will  be  three  equi-spaced  angular 
locations  where  maximum  wall  thickness  remains. 

The  invention  is  more  particularly  described  with 
reference  to  the  accompanying  drawings  wherein:- 

Figure  1  is  a  plan  view  of  the  device; 
Figure  2  is  a  side  elevation  of  the  same; 
Figure  3  is  a  perspective  view  showing  the  same 
installed;  and 
Figure  4  is  a  section  on  the  line  4-4. 
The  fastener  device  shown  in  the  drawings  com- 

prises  a  tubular  sleeve  10  having  a  slight  lip  12  at  one 
end  and  provided  with  an  integral  nut  14  at  the  oppo- 
site  end.  The  nut  is  connected  to  the  sleeve  by  a  shear 
zone  16.  Portion  22  is  initially  made  frusto-conical 
and  then  machined  off  at  20  to  leave  three  back  ta- 
pered  flanks  or  faces.  Hence  points  24  lie  on  the  larg- 
est  diameter  of  the  original  frusto-cone. 

Alternatively,  instead  of  making  a  frusto-cone 
and  then  machining  it,  the  final  complex  shape  can  be 
made  by  cold  forming  or  other  techniques. 

According  to  the  invention,  two  bands  of  knurled 
teeth  are  provided  namely  band  30  which  may  com- 
prise  for  example  twentyfive  teeth,  and  band  32 
which  may  have  twentytwo  teeth.  The  numbers  will 
depend  upon  the  nature  of  the  knurl  tool  used  to  form 
those  teeth  and  the  number  will  also  be  selected 
bearing  in  mind  the  actual  size  of  the  fastener.  Thus 
a  2BA  fastener  will  normally  bear  more  teeth  than  a 
6BA  fastener.  The  knurl  band  30  is  spaced  from  the 
zone  16  by  a  clearance  31  which  is  of  an  axial  length 
about  one  third  or  one  half  of  the  axial  length  of  the 
knurl  band  30  and  the  latter  is  similar  to  the  anticipat- 
ed  thickness  of  the  sheet  on  which  the  fastener  is  to 
be  installed.  A  similar  clearance  33  exists  between 
the  knurl  band  32  and  the  lip  12  and  the  knurl  band 
32  is  of  like  axial  (but  not  diametric)  dimensions  to  the 
band  30. 

The  band  33  may  be  of  the  same  diameter  as  the 
maximum  diameter  of  the  knurled  zone  32.  The  band 
31  may  be  of  the  same  diameter  as  the  root  diameter 
of  the  knurled  band  30. 

The  knurling  operation  which  forms  the  teeth  in- 
volves  displacement  of  material  radially  outwardly  of 
the  original  body  and  forming  recesses  radially  in- 

wardly  of  the  original  body.  It  is  effected  by  rotating 
the  fastener  for  example  in  a  lathe  whilst  a  knurling 
wheel  presses  against  the  fastener.  But  alternative 

5  manufacturing  methods  can  be  employed. 
The  wall  thickness  of  the  sleeve  at  the  point  40, 

Figure  4  is  that  of  the  original  sleeve  wall  as  modified 
first  by  the  knurling  operation  to  produce  the  teeth  32, 
which  will  cause  that  thickness  to  increase  to  a  max- 

10  imum  opposite  the  crest  of  each  outwardly  projecting 
tooth  and  a  minimum  between  each  two  teeth,  and 
hence  with  twentyfive  teeth  in  the  band  32  there  will 
be  twentyfive  points  of  maximum  thickness  alternat- 
ing  with  twentyfive  points  of  minimum  thickness. 

15  However,  when  the  nut  has  been  installed  as  in  Fig- 
ures  3  and  4,  the  teeth  30  embed  into  the  wall  and 
where  the  tip  of  one  of  the  teeth  of  the  band  30  is  ra- 
dially  aligned  with  one  of  the  minimum  thickness  por- 
tions  of  the  sleeve,  the  thickness  is  further  reduced 

20  at  that  point.  As  mentioned,  the  effect  of  using  differ- 
ent  tooth  numbers  is  to  avoid  the  possibility  of  such 
thickness  being  uniformly  reduced  at  a  position  adja- 
cent  each  of  the  teeth. 

25 
Claims 

1.  A  blind  hole  anchor  nut  fastener  device  compris- 
ing  a  tubular  sleeve  (10)  and  a  screw  threaded 

30  nut  (14)  disposed  at  the  end  of  the  sleeve,  the  ar- 
rangement  being  such  that  when  a  screw  thread- 
ed  mandril  extending  through  the  sleeve  and  en- 
gaged  with  the  nut  is  displaced  axially  in  the  ap- 
propriate  direction,  the  nut  is  drawn  into  the 

35  sleeve,  and  in  which  the  nut  has  at  least  one  face 
(22)  which  lies  on  the  surface  of  a  frusto-cone 
having  its  minimum  size  near  the  sleeve,  which 
frusto-cone  is  coaxial  with  the  fastener  generally, 
and  the  nut  also  having  at  least  one  face  (20) 

40  which  is  arcuate  about  an  eccentric  axis 
characterised  in  that 
a  first  band  of  exterior  knurling  (30)  is  applied 
around  the  nut  adjacent  the  sleeve  and  a  second 
band  of  exterior  knurling  (32)  is  applied  around 

45  the  sleeve  at  the  opposite  end  (before  the  axial 
displacement)  of  the  sleeve  to  the  nut,  there  be- 
ing  a  different  number  of  teeth  on  the  two  bands 
and  the  location  of  the  two  bands  being  such  that 
after  said  axial  displacement  the  two  bands  will 

so  be  aligned  with  one  another. 

2.  A  nut  as  claimed  in  Claim  1  wherein  the  said  first 
axial  band  of  knurling  (30)  is  spaced  from  the 
junction  between  the  end  of  the  nut  (14)  and  the 

55  adjacent  end  of  the  sleeve  (10)  by  a  clearance 
(31). 

3.  A  nut  as  claimed  in  Claim  2  wherein  the  said 
clearance  (31)  has  an  axial  dimension  of  the  or- 

3 
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derof  one  half  to  one  third  of  the  thickness  of  the 
intended  sheet  on  which  the  nut  is  to  be  installed. 

4.  A  nut  as  claimed  in  Claim  1  wherein  the  sleeve 
has  a  head  (12)  at  the  end  remote  from  the  nut 
before  the  actual  displacement,  and  the  said  sec- 
ond  axial  band  (32)  is  spaced  from  the  head  by  a 
clearance  (33). 

5.  A  nut  as  claimed  in  Claim  4  wherein  said  clear- 
ance  (33)  has  an  axial  dimension  of  the  order  of 
one  half  to  one  third  of  the  thickness  of  the  in- 
tended  sheet  on  which  the  nut  is  to  be  installed. 

6.  A  nut  as  claimed  in  any  preceding  claim  in  which 
the  axial  dimension  of  each  knurl  band  (30  32)  is 
of  the  same  order  as  the  thickness  of  the  sheet 
with  which  the  nut  is  intended  to  be  employed. 

Patentanspruche 

beabsichtigten  Platte  aufweist,  auf  derdie  Mutter 
zu  befestigen  ist. 

5  4.  Mutter  nach  Anspruch  1  ,  wobei  die  Hulse  vor  der 
tatsachlichen  Verschiebung  einen  Kopf  (12)  am 
von  der  Mutter  entfernten  Ende  aufweist  und  das 
zweite  axiale  Band  (32)  mit  einem  Abstand  (33) 
von  dem  Kopf  angeordnet  ist. 

10 
5.  Mutter  nach  Anspruch  4,  wobei  der  Abstand  (33) 

eine  axiale  Abmessung  in  der  Grolienordnung 
von  der  Halfte  bis  zu  einem  Drittel  der  Starke  der 
beabsichtigten  Platte  aufweist,  auf  derdie  Mutter 

15  zu  befestigen  ist. 

6.  Mutter  nach  einem  der  vorhergehenden  Anspru- 
che,  dadurch  gekennzeichnet,  dali  die  radiale  Ab- 
messung  jedes  Randelbandes  (30,  32)  von  der 

20  gleichen  Grolienordnung  ist  wie  die  Starke  der 
Platte,  bei  derdie  Mutter  verwendet  werden  soil. 

1  .  Sacklochsicherungs-Mutternbefestigungsvorri 
chtung,  enthaltend  eine  rohrformige  Hulse  (10) 
und  eine  Mutter  (14)  mit  Schraubengewinde,  die 
an  einem  Ende  der  Hulse  derart  angeordnet  ist, 
dali  wenn  eine  sich  durch  die  Hulse  erstreckende 
und  mit  der  Mutter  in  Eingriff  stehende  Spindel 
mit  Schraubengewinde  axial  in  die  geeignete 
Richtung  verschoben  wird,  die  Mutter  in  die  Hulse 
gezogen  wird,  und  wobei  die  Mutter  wenigstens 
eine  Flache  (22)  aufweist,  die  auf  der  Oberf  lache 
eines  Kegelstumpfes  liegt,  der  seine  minimale 
Grolie  in  der  Nahe  der  Hulse  hat,  und  wobei  der 
Kegelstumpf  im  wesentlichen  koaxial  zur  Befesti- 
gung  angeordnet  ist,  und  wobei  die  Mutterwenig- 
stens  eine  Flache  (20)  aufweist,  die  urn  eine  ex- 
zentrische  Achse  gewolbt  ist, 
dadurch  gekennzeichnet,  daliein  erstes  Band  ei- 
neraulieren  Randelung  (30)  urn  die  Mutter  in  der 
Nahe  der  Hulse  vorgesehen  ist  und  ein  zweites 
Band  eineraulieren  Randelung  (32)  urn  die  Hulse 
an  dem  gegenuberliegenden  Ende  (vor  der  axia- 
len  Verschiebung  der  Hulse  zur  Mutter)  vorgese- 
hen  ist,  wobei  auf  den  beiden  Bandern  eine  un- 
terschiedliche  Anzahl  von  Zahnen  vorgesehen  ist 
und  die  beiden  Bander  nach  deraxialen  Verschie- 
bung  miteinanderfluchten. 

2.  Mutter  nach  Anspruch  1,  wobei  das  erste  axiale 
Band  der  Randelung  (30)  mit  einem  Abstand  (31  ) 
von  der  Verbindung  zwischen  dem  Ende  der  Mut- 
ter  (14)  und  dem  benachbarten  Ende  der  Hulse 
(10)  angeordnet  ist. 

3.  Mutter  nach  Anspruch  2,  wobei  der  Abstand  (31  ) 
eine  axiale  Abmessung  in  der  Grolienordnung 
von  der  Halfte  bis  zu  einem  Drittel  der  Starke  der 

Revendications 
25 

1.  Dispositif  de  fixation  d'ecrous  a  trou  borgne, 
comprenant  un  manchon  tubulaire  (10)  et  un 
ecrou  taraude  (14)  dispose  a  I'extremite  du  man- 
chon,  la  disposition  etant  telle  que,  lorsqu'un 

30  mandrin  filete  traversant  le  manchon  et  enga- 
geant  I'ecrou  se  deplace  axialement  dans  la  di- 
rection  appropriee,  I'ecrou  se  trouve  tire  a  I'inte- 
rieurdu  manchon,  etdans  lequel  I'ecrou  presente 
au  moins  une  face  (22)  qui  s'appuie  sur  la  surface 

35  d'un  tronc  de  cone  dont  la  dimension  minimum  se 
trouve  pres  du  manchon,  ledit  tronc  de  cone  etant 
coaxial  de  facon  generale  au  dispositif  de  fixa- 
tion,  et  I'ecrou  ayant  aussi  au  moins  une  face  (20) 
qui  est  arquee  autour  d'un  axe  excentre,  caracte- 

40  rise  par  une  premiere  bande  de  moletage  exte- 
rieur  (30)  appliquee  autour  de  I'ecrou  au  voisina- 
ge  du  manchon  et  par  une  seconde  bande  de  mo- 
letage  exterieur  (32)  appliquee  autour  du  man- 
chon  a  I'extremite  du  manchon  opposee  a  I'ecrou 

45  (avant  le  emplacement  axial),  les  deux  bandes 
presentant  un  nombre  de  dents  different,  et  I'em- 
placement  des  deux  bandes  etant  tel  qu'apres  le 
dit  emplacement  axial  les  deux  bandes  soient  ali- 
gnees  I'une  avec  I'autre. 

50 
2.  Ecrou  selon  la  revendication  1  ,  dans  lequel  la  dite 

premiere  bande  axiale  de  moletage  (30)  est  ecar- 
tee  par  un  espace  libre  (31)  de  la  jonction  entre 
I'extremite  de  I'ecrou  (14)  et  I'extremite  adjacente 

55  du  manchon  (10). 

3.  Ecrou  selon  la  revendication  2,  dans  lequel  le  dit 
espace  libre  (31)  presente  une  dimension  axiale 
qui  est  de  I'ordre  de  la  moitie  a  un  tiers  de  I'epais- 

4 
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seur  de  la  feuille  sur  laquelle  il  est  envisage  d'ins- 
taller  I'ecrou. 

Ecrou  selon  la  revendication  1,  dans  lequel  le 
manchon  presente  une  tete  (12)  a  son  extremite 
eloignee  de  I'ecrou  avant  le  deplacement  reel,  et 
la  dlte  seconde  bande  axiale  (32)  est  ecartee  de 
la  tete  par  un  espace  libre  (33). 

10 
Ecrou  selon  la  revendication  4,  dans  lequel  le  dit 
espace  libre  (33)  presente  une  dimension  axiale 
de  I'ordre  de  la  moitie  a  un  tiers  de  I'epaisseur  de 
la  feuille  sur  laquelle  il  est  envisage  d'installer 
I'ecrou.  15 

Ecrou  selon  I'une  quelconque  des  revendications 
precedentes,  dans  lequel  la  dimension  axiale  de 
chaque  bande  de  moletage  (30,32)  est  du  meme 
ordre  que  I'epaisseur  de  la  feuille  sur  laquelle  il  20 
est  envisage  d'installer  I'ecrou. 
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