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@  Antistatic  fibre-lock-weave  primary  carpet  backing. 

Primary  carpet  backing  comprising  a  woven  tape  backing 
with  staple  fiber  fleece  needlebonded  thereto  wherein  conduc- 
tive  yarns  are  woven  into  the  backing  in  superposed  or  piggy- 
back  relationship  to  warped  yarns,  2  to  8  ends  per  inch  (0.79  to 
31  ends/cm)  of  the  conductive  yarn  being  used.  The  product 
serves  as  a  primary  backing  for  carpets,  the  pile  yarn  being 
tufted  therein.  Good  anti-static  properties  are  obtained. 



BACKGROUND  OF  THE  INVENTION 

Field   of  the  I n v e n t i o n  

This  i n v e n t i o n   r e l a t e s   to  a n t i - s t a t i c   primary  c a r p e t  

b a c k i n g .  

P r io r   A r t  

A  l a rge  amoun t   of  primary  c a rpe t   backing  c u r r e n t l y   in  u s e  

is  p repared   by  weaving  f l a t   r ibbon  or  tape  yarns  to  produce  a 

backing  such  as  tha t   d i s c l o s e d   in  Rhodes  3 ,110,905  (1963).  To 

p r o v i d e   a  backing  which  has  a  coloured  or  dyeable   su r f ace ,   a 

f i b e r   f l e e c e   is  needle   punched  t h e r e i n t o ,   th is   being  shown  by 

Kimmel  et  al.   in  Pa ten t   3 ,605,666.   This  product   is  known  a s  

f i b e r   lock  weave  or  FLW  primary  backing  in  the  t r a d e .  

In  r ecen t   yea r s ,   there   has  been  i nc reased   i n t e r e s t   in  t h e  

p r o d u c t i o n   of  a n t i - s t a t i c   c a rpe t s   and  a  number  of  s o l u t i o n s   h a v e  

been  sugges ted .   Pa t en t s   which  d i s c l o s e   conduc t ive   f i b e r s   or  y a r n s  
in  the  p i l e   of  a  ca rpe t   inc lude   Schare  3 ,900,624  (1975)  and 

McCune  3 ,639,807  (1972).   Another  approach  has  been  to  u s e  

conduc t ive   f i b e r s   in  the  f l e ece   layer   of  FLW  primary  backing,   t h i s  

being  sugges ted   by  Br inkhof f   et  al.   3 ,806,401  (1974)  and  Sands 

3,955,022  ( 1 9 7 6 ) .  

While  the  use  of  the  conduc t ive   f i b e r s   in  the  f l e e c e  

layer   has  achieved  commercial  success ,   a  problem  has  a r i s e n   b e c a u s e  

i t   is  nece s sa ry   to  manufac tu re   and  s tock  an  i n c r e a s i n g   number  o f  

primary  backing  s t y l e s   for  the  wide  v a r i e t y   of  c a rpe t s   which  are  now 

made  with  a n t i - s t a t i c   p r o p e r t i e s .   This  has  meant  an  i n c r e a s i n g  

number  of  conduc t ive   f i b e r   blends  to  produce  the  f l e ece   for  t h e s e  

d i f f e r e n t   s t y l e s   even  though  the  same  s u b s t r a t e   is  used  for  mos t  

of  them. 

An  ob jec t   of  the  i n v e n t i o n   is  to  produce  a  c o n d u c t i v e  

primary  ca rpe t   backing  of  the  FLW  t y p e .  
A  f u r t h e r   ob jec t   of  the  i n v e n t i o n   is  to  p rovide   a n t i - s t a t i c  



primary  backing  c o n t a i n i n g   the  conduc t ive   f i b e r   in  the  s u b s t r a t e  

thereby  reducing  the  number  of  FLW  s t y l e s   used  in  th is   type  o f  

c a r p e t .  

A  f u r t h e r   ob jec t   of  the  i n v e n t i o n   is  to  p rovide   improved 

q u a l i t y   c o n t r o l   in  the  product   of  a n t i - s t a t i c   FLW  by  p rov id ing   a 

system  of  more  a c c u r a t e l y   c o n t r o l l i n g   spacing  of  c o n d u c t i v e  

f i b e r s .  

Other  ob j ec t s   and  advantages   of  the  p r e s e n t   i n v e n t i o n  

wi l l   be  apparen t   to  one  s k i l l e d   in  the  a r t   upon  reading  t h e  

p r e s e n t   d i s c l o s u r e .  

SUMMARY  OF  THE  INVENTION 

Broadly,   the  i n v e n t i o n   r e s i d e s   in  a  primary  ca rpe t   b a c k i n g  

compris ing  a  f a b r i c   woven  of  e s s e n t i a l l y   f l a t   warp  and  weft  y a r n s  
in  a  c o n s t r u c t i o n   h a v i n g  1 0  x   10  to  40  x  40  ends  per  inch  (3.9  x  

3.9  to  15.7  x  15.7  ends/cm),   and  a  nonconduc t ive   s t a p l e   f i b e r  

f l e e c e   needlebonded  t h e r e t o ,   wherein  the  improvement  c o m p r i s e s  

p rov id ing   2  to  8  ends  per  inch  (0.79  t o 3 . 1  e n d s / c m )   of  a  c o n d u c t i v e  

yarn  having  an  e l e c t r i c a l   r e s i s t a n c e   of  not  more  than  1010  ohms/cm. ,  

each  said  end  of  conduc t ive   yarn  and  a  f l a t   warp  yarn  being  woven 

into  said  backing  in  superposed  or  p iggyback  r e l a t i o n s h i p .  

Tests  have  shown  tha t   th is   primary  ca rpe t   backing  is  j u s t  

as  e f f e c t i v e   as  c u r r e n t   FLW  backing  c o n t a i n i n g   the  c o n d u c t i v e  

element  blended  into  the  f l e e c e   or  face  l aye r .   Any  of  the  y a r n s  

c u r r e n t l y   being  sold  for  use  in  conduc t ive   p i l e   yarn  can  be  used  i n  

the  p r o d u c t i o n   of  the  backing  of  th is   i n v e n t i o n .  

Use  of  this   i n v e n t i o n   p rov ides   improved  q u a l i t y   c o n t r o l   o v e r  

tha t   p roduct   accord ing   to  the  system  shown  by  Sands  3 , 9 5 5 , 0 2 2 ,  

supra  s ince   i t   is  e a s i e r   to  de te rmine   if  the  c o r r e c t   amount  o f  

conduc t ive   element  is  in  a  woven  f a b r i c   than  it   is  with  a  f i b e r  

blend.   This  is  p a r t i c u l a r l y   t rue  with  a  dark  colored  blend.   I t  

is  also  e a s i e r   to  ob ta in   even  spacing  of  the  conduc t ive   element  i n  

a  woven  s u b s t r a t e   than  it   is  in  a  f i b e r   blend.   F i n a l l y ,   there   i s  

no  co lor   change  in  the  face  f i b e r   when  the  conduc t ive   element  i s  

used  in  the  s u b s t r a t e ,   t h i s   being  p a r t i c u l a r l y   impor tan t   with  r e g a r d  

to  l i g h t   c o l o r e d   FLW  p r i m a r y -  b a c k i n g .  



The  f l e e c e   l ayers   s u i t a b l e   for  use  in  th is   i n v e n t i o n   a r e  

those  normal ly   used  in  the  a r t .   Where  a  dyeable  layer   is  d e s i r e d ,  

the  layer   normal ly   con ta in s   at  l e a s t   a  s u b s t a n t i a l   p r o p o r t i o n   o f  

nylon  f i b e r .   For  co lored   c o a t i n g s ,   pigmented  po lyp ropy l ene   i s  

g e n e r a l l y   u s e d .  

DETAILED  DESCRIPTION  OF  THE  INVENTION 

From  the  above  d e s c r i p t i o n ,   i t   wi l l   be  apparen t   that   t h e  

p r e s e n t   i n v e n t i o n   involves   the  use  of  the  f ab r i c   of  Rhodes  h a v i n g  

f l e ece   needlebonded  t h e r e t o   as  d i s c l o s e d   by  Kimmel  et  al.   and 

c o n s t i t u t e s   an  improvement  over  the  conduc t ive   FLW  product   such  a s  

shown  by  Sands.  The  woven  tape  is  produced  on  Sulzer   or  e q u i v a l e n t  

looms  in  widths  ranging  up  to  12  to  15  yards  (10  to  13.7  m).  The 

conduc t ive   f i b e r s   known  in  the  a r t   are  fed  along  with  the  warp  ends 

from  the  beam  wherein  they  are  superposed  or  piggybacked  upon  t h e  

de s i r ed   warp  ends.  Genera l ly   2  to  8  conduc t ive   ends  per  i n c h  

(0.79  to  3 . l e n d s / c m )   are  used,  the  s e l e c t i o n   of  the  number  of  ends 

depending  upon  a  v a r i e t y   of  f a c t o r s   i n c l u d i n g   the  e l e c t r i c a l   r e s i s t a n c e  

of  the  conduc t ive   f i b e r ,   the  des i r ed   c o n d u c t i v i t y   of  the  backing,   e t c .  

The  p r e f e r r e d   conduc t ive   yarns  are  those  c o n t a i n i n g   a  c a r b o n  

layer   depos i t ed   on  a  nylon  f i l a m e n t ,   such  m a t e r i a l s   being  shown  i n  

Sanders  3 ,823,035  (1974).   One  such  suppor ted   yarn  is  i d e n t i f i e d   a s  

F931  y a r n . s o l d   by  Dow.  This  is  a  180  den ie r   (20  tex)  yarn  c o n s i s t i n g  

of  a  160  den ie r   (17.7  tex)  cont inuous   f i l amen t   p o l y p r o p y l e n e   c a r r i e r  

with  a  20  den ie r   (2.2  tex)  conduc t ive   coated  nylon  monofi lament   wound 

thereon .   Such  yarns  have  a  r e s i s t i v i t y   of  less  than  1010,  g e n e r a l l y  
104  to  109  ohms/cm. 

Another  commercial  product   which  can  be  used  are  " X - S t a t i c "  

yarns  sold  by  Sequoi t   I n d u s t r i e s ,   a  s i l v e r   coated  nylon  p r o d u c t .  

This  m a t e r i a l   has  a  r e s i s t i v i t y   of  103  or  104  ohms/cm.  With  t h i s  

i nc rea sed   c o n d u c t i v i t y ,   such  yarns  can  be  used  in  the  lower  end  of  t h e  

range  set  f o r t h .  

Other  a v a i l a b l e   p roduc ts   inc lude   copper  and  s t a i n l e s s   s t e e l  

wires  which  can  be  piggybacked  onto  the  warp  ends .  

The  primary  backing  m a t e r i a l   now  being  used  is  s u b s t a n t i a l l y  

a l l   p o l y p r o p y l e n e   yarn,  but  the  i n v e n t i o n   can  find  equal  a p p l i c a b i l i t y  



to  o ther   backing  m a t e r i a l s   such  as  p o l y e t h y l e n e ,   nylon,   p o l y v i n y l -  

c h l o r i d e ,   e t c .  

The  d e t e r m i n a t i o n   of  the  amount  of  v o l t a g e   gene ra t ed   i n  

the  c a r p e t   is  de termined  by  t e s t   method  No.  134  of  the  American  

A s s o c i a t i o n   of  T e x t i l e   C o l o r i s t s   and  C h e m i s t s .  

Any  p i l e   yarn  can  be  used  with  the  primary  backing  of  t h i s  

i n v e n t i o n .   Usual ly ,   conduc t ive   p i l e   yarns  are  used.  An  example 

is  DuPont  Antron  I I I   p i l e   yarn  which  is  a  blend  of  conduc t ive   and 

nonconduc t ive   nylon  f i b e r s .  

The  fo l lowing   examples  d i s c l o s e   s p e c i f i c   embodiments  o f  

the  i n v e n t i o n ,   but  they  should  not  be  cons ide red   unduly  l i m i t i n g .  

EXAMPLE  1 

A  p r e f e r r e d   embodiment  of  the  i n v e n t i o n   comprises   a  

p o l y p r o p y l e n e   tape  f a b r i c   having  24  ends  per  inch  (9.4  per  cm)  o f  

500  den ie r   (  55  tex)  tape  in  the  warp  and  13  picks  per  inch  ( 5 . 1  

per  cm)  of  1125  den ie r   (125  tex)  tape  in  the  f i l l .   This  was  made 

on  a  Sulzer   loom.  Dow  F931  f i b e r   was  used  in  the  warp  d i r e c t i o n  

using  6  ends  per  inch  (2.4  ends  per  cm).  The  conduc t ive   y a r n  

piggybacked  on  a  warp  yarn  with  both  yarns  on  the  same  h e d d l e .  

Fol lowing  p r o d u c t i o n   of  th is   backing  m a t e r i a l ,   nylon  s t a p l e   f l e e c e  

was  needled  into  the  backing  in  an  amount  of  1-1/2  ozs.  per  s q u a r e  

yard  (50  g/sq  m)  of  backing.   This  backing  was  then  t u f t ed   w i t h  

Antron  I I I   p i l e   f i b e r s   in  an  amount  of  30  ozs.  of  p i l e   plush  y a r n  

per  square  yard  (1017  g/sq  m).  S t a t i c   t e s t s   on  a  number  of  s ample s  

showed  a  v o l t a g e   of  2.5  to  3.0  KV  with  an  average  v o l t a g e   of  2.8  KV. 

EXAMPLE  2 

The  process   of  Example  1  was  r epea t ed   with  the  excep t ion   t h a t  

" X - S t a t i c "   yarn  was  s u b s t i t u t e d   for  the  F931  in  an  amount  of  2  ends 

per  inch  (0.79  ends  per  cm).  The  t e s t   r e s u l t s   showed a  range  o f  

s t a t i c   charge  of  2.8  to  3.2  with  an  average  v o l t a g e   of  3.0  KV. 

While  we  have  de sc r ibed   and  i l l u s t r a t e d   c e r t a i n   s p e c i f i c  

embodiments  of  the  i n v e n t i o n ,   i t   w i l l   be  apparen t   to  those  f a m i l i a r  

in  the  a r t   that   c o n s i d e r a b l e   v a r i a t i o n   can  be  made  w i th in   the  b r o a d  

scope  of  the  i n v e n t i o n .  



1.  In  a  primary  ca rpe t   backing  compris ing  a  f ab r i c   woven  o f  

e s s e n t i a l l y   f l a t   warp  and  weft  yarns  in  a  c o n s t r u c t i o n   h a v i n g  

10  x  10  to  40  x  40  ends  per  inch  (3.9  x  3.9  to  15.7  x  15.7  e n d s /  

cm),  and  a  nonconduc t ive   s t a p l e   f i b e r   f l e e c e   needlebonded  t h e r e t o ,  

the  improvement  compris ing  p rov id ing   2  to  8  ends  per  inch  (0.79  t o  

3.1 ends/cm)  of  a  conduc t ive   yarn  having  an  e l e c t r i c a l   r e s i s t a n c e   o f  

not  more  than  1010  ohms/cm.,  each  said  end  of  conduc t ive   yarn  and  a 

f l a t   warp  yarn  being  woven  into  said  backing  in  superposed  or  p i g g y -  

back  r e l a t i o n s h i p .  

2.  The  ca rpe t   backing  of  Claim  1  wherein  the  warp  and  w e f t  

yarns  are  p o l y p r o p y l e n e   r ibbons   or  t a p e .  

3.  The  ca rpe t   backing  of  Claim  1  or  Claim  2  wherein  the  con-  

duc t ive   yarn  is  a  carbon  coated  nylon  suppor ted   on  a  p o l y p r o p y l e n e  

m o n o f i l a m e n t .  

4.  The  backing  of  Claim  3  wherein  the  carbon  coated  nylon  ha s  

a  den ie r   in  the  range  of  10  to  40  (1.1  to  4.4  tex)  and  the  p o l y -  

p ropylene   monof i lament   c a r r i e r   has  a  den ie r   in  the  range  of  150  t o  

400  (16.6  to  44.4  t e x ) .  

5.  The  ca rpe t   backing  of  Claim  1  or  Claim  2  wherein  t h e  

conduc t ive   yarn  is  a  s i l v e r   coated  nylon  f i b e r .  

6.  The  c a rpe t   backing  of  Claim  5  wherein  the  e l e c t r i c a l  

r e s i s t a n c e   of  the  conduc t ive   yarn  is  103  to  104  ohms  per  c e n t i m e t e r .  
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