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Description 

The  present  invention  relates  to  improvements 
in  a  method  and  apparatus  for  securing  and  grip- 
ping  a  preceding  portion  of  a  strap  such  as  steel 
band  which  is  wound  around  an  article  to  be  bound 
and  then  tightened  before  its  ends  are  bonded 
together. 

In  the  past  the  preceding  portion  of  the  strap 
has  been  gripped  between  a  pair  of  jaws  as  will  be 
described  in  detail  subsequently  with  reference  to 
the  accompanying  drawings.  The  jaws  may  grip  the 
strap  at  a  single  point  or  may  include  at  least  one 
serrated  jaw  to  improve  the  grip  between  them  and 
the  strap.  In  both  cases  the  surface  of  the  strap 
tends  to  be  scored  by  the  jaws  which  can  lead  to 
weakening  and  failure  of  the  strapping. 

According  to  a  first  aspect  of  this  invention  a 
method  of  gripping  a  strap  whilst  bonding  its  ends 
together  including  the  steps  of:  winding  a  binding 
strap  around  articles  to  be  bound,  gripping  to  se- 
cure  and  hold  a  preceding  portion  of  the  strap, 
taking  up  the  succeeding  portion  of  the  strap,  and 
bonding  overlapping  strap  portions  of  the  preced- 
ing  portion  and  the  succeeding  portion  to  each 
other  whilst  applying  tension  to  them;  is  charac- 
terised  in  that  the  preceding  portion  of  the  strap  is 
gripped  by  grip  means  including  a  jaw  and  a  sta- 
tionary  cutter  which  include  intermeshing  projec- 
tions  which  form  the  preceding  portion  of  the  strap 
into  a  serpentine  shape  with  a  number  of  concave 
and  convex  portions. 

According  to  a  second  aspect  of  this  invention 
a  strap  binding  machine  includes  a  binding  head 
including  grip  means  to  hold  a  preceding  portion  of 
the  strap,  tensioning  means  to  apply  tension  to  a 
succeeding  portion  of  the  strap  after  it  has  been 
wrapped  around  an  article  to  be  bound,  bonding 
means  to  bond  the  preceding  portion  and  succeed- 
ing  portion  of  the  strap  together,  and  a  cutter  to 
sever  the  succeeding  portion  of  the  strap  after  it  is 
bonded,  and 

is  characterised  in  that  the  grip  means  is 
formed  by  a  jaw  and  stationary  part  of  the  cutter 
and  in  which  these  include  intermeshing  projec- 
tions  which  form  the  preceding  portion  of  the  strap 
into  a  serpentine  shape  with  a  number  of  concave 
and  convex  portions. 

A  particular  example  of  a  method  and  appara- 
tus  in  accordance  with  this  invention  will  now  be 
described  and  contrasted  with  the  prior  art  with 
reference  to  the  accompanying  drawings;  in  which:- 

Figure  1  is  a  side  elevation  of  a  bonded  strap; 
Figure  2  is  a  plan  of  the  bonded  strap; 
Figure  3  is  a  side  elevation  drawn  to  a  larger 
scale  of  the  grip  and  cutter  of  the  binding  head; 
Figure  4  is  a  plan  of  the  strap  illustrating  the 
grip  marks  formed  on  it; 

Figure  5  is  a  schematic  view  illustrating  the 
strap  binding  maching; 
Figure  6(a)  is  a  partly  sectioned  side  elevation 
of  a  first  conventional  binding  head; 

5  Figure  6(b)  is  a  partly  sectioned  elevation  of  a 
second  conventional  binding  head; 
Figure  7(a)  is  a  plan  of  the  score  marks  formed 
by  the  first  conventional  binding  head;  and, 
Figure  7(b)  is  a  plan  of  multiple  score  marks 

io  formed  by  the  second  conventional  binding 
head. 
A  conventional  strap  binding  method  will  be 

described  with  reference  to  Figures  5  to  7.  A 
binding  apparatus  has  a  multi-functional  binding 

75  head  1,  to  be  discussed  later,  which  is  vertically 
movable  with  respect  to  its  frame.  Articles  2  to  be 
bound  are  fed  to  a  predetermined  position  under 
the  binding  head  1  in  the  frame.  A  binding  strap  3 
such  as  a  steel  band  is  fed  from  a  dispenser  by 

20  the  forward  rotation  of  reversible  rollers  4  of  the 
binding  head  1.  The  strap  3  is  guided  around 
articles  to  be  bound  2  through  a  chute  and  gate 
(not  shown).  After  making  a  round  of  the  articles  to 
be  bound,  the  preceding  portion  3a  of  the  strap  3 

25  is  returned  to  the  binding  head  1  . 
When  the  preceding  portion  3a  of  the  strap  3 

comes  under  the  succeeding  portion  3b  of  the 
strap  3  as  shown  in  Figure  6(a),  a  stationary  cutter 
5  and  a  jaw  6  of  the  binding  head  1  are  closed  to 

30  grip  a  portion  of  the  preceding  portion  3a,  so  that 
the  grip  portion  of  the  preceding  portion  3a  is  held 
and  secured. 

With  the  preceding  portion  fo  the  strap 
gripped,  the  drive  rollers  4  are  reversely  rotated, 

35  thereby  to  take  up  the  succeeding  portion  3b.  This 
causes  the  winding  strap  3  to  come  off  the  chute 
and  the  gate  such  that  the  articles  2  to  be  bound 
are  wound  tightly  with  the  strap  3.  At  the  same 
time,  the  binding  head  1  is  lowered  onto  the  arti- 

40  cles  to  be  bound,  as  shown  by  an  arrow  d. 
While  a  high  tension  is  being  applied  to  the 

winding  strap  3  by  the  strong  reverse  rotation  of 
the  drive  rollers  4,  a  C-sectioned  seal  fitment  7,  for 
example,  is  placed  on  the  overlapping  strap  por- 

45  tions  of  the  preceding  portion  3a  and  the  succeed- 
ing  portion  3b,  and  the  seal  fitment  is  turned  and 
crimped  at  its  lateral  edges.  The  lateral  edges  are 
partially  notched  by  the  jaw  6  and  notchers  9  which 
are  lowered.  This  forms  notches  10  which  are 

50  turned  in  opposite  directions  to  clamp  them  to- 
gether  to  bond  the  overlapping  strap  portions  to- 
gether.  At  the  same  time,  the  bonded  strap  portion 
is  cut  and  separated  from  the  rearwardly  connect- 
ing  strap  portion  3c,  by  and  between  the  stationary 

55  cutter  5  and  a  movable  cutter  11  which  is  lowered. 
When  the  jaw  6  serving  as  an  underlay  is 

transversely  pulled  out,  the  bonded  strap  is  resil- 
iency  returned  by  the  amount  of  looseness  gen- 

2 



3 EP  0  401  433  B1 4 

erated  by  the  removal  of  the  jaw  6.  However,  a 
sufficiently  high  tension  still  remains  in  the  binding 
strap  to  assure  a  good  binding  effect. 

In  the  foregoing,  the  most  common  conven- 
tional  strap  binding  method  has  been  described. 
However  a  number  of  different  bonding  means  may 
be  used.  For  example,  the  overlapping  strap  por- 
tions  may  be  bonded  to  each  other  by  spot  weld- 
ing.  Further,  the  grip  means  may  also  have  a 
variety  of  forms.  Besides  the  single-type  grip 
means  as  shown  in  Figure  6a  a  multi-grip  means  is 
also  known  as  shown  in  Figure  6b.  In  this  the  strap 
is  gripped  by  and  between  a  sawtooth  holding 
surface  5S  formed  on  the  stationary  cutter  5  and 
the  flat  surface  of  the  jaw  6.  Regardless  of  the 
types  of  the  grip  means  and  the  bonding  means 
used  the  following  series  of  steps  are  carried  out: 
winding  the  strap  3;  gripping  the  preceding  portion 
3a;  taking  up  and  winding  the  succeeding  portion 
3b;  tightening  and  tensioning  the  strap;  bonding  the 
preceding  portion  3a  and  the  succeeding  portion 
3b  to  each  other  under  tension;  cutting  and  sepa- 
rating  the  bonded  strap  from  the  connecting  portion 
3c;  and  removing  the  underlay. 

By  and  between  the  stationary  cutter  5  and  the 
jaw  6,  the  strap  preceding  portion  3a  should  be 
gripped  as  tightly  as  possible  and  held  in  order  to 
resist  the  high  tension  applied  to  the  succeeding 
strap  portion  3b  by  the  drive  rollers  4.  Even  after 
the  strap  succeeding  portion  3c  has  been  sepa- 
rated  from  the  strap  connecting  portion  3c,  a  high 
tension  still  exists  between  the  gripped  portion  and 
the  seal  fitment  bonding  portion.  A  steel-band  strap 
having  strength  capable  of  sufficiently  resisting 
these  tensions  is  typically  used.  For  example,  there 
may  be  used  a  steel-band  strap  having  a  width  of 
3/4  to  1  1/4  inch  (19  to  32  mm),  a  thickness  of  1 
mm  or  less,  and  a  resistance  to  tension  of  about  75 
to  100  kgs/mm2. 

However,  the  strong  gripping  above-mentioned 
produces  scores  or  grip  marks  as  grip  traces  on 
the  strap  preceding  portion  3a  at  the  gripped  por- 
tions.  Further,  these  gripped  portions  are  normally 
bent  to  some  extent.  Figure  7(a)  shows  a  grip  mark 
12s  produced  in  the  case  of  the  single  grip  device 
shown  in  Figure  6a,  while  Figure  7(b)  shows  grip 
marks  12m  produced  in  the  case  of  the  multiple 
grip  device  shown  in  Figure  6b.  If  the  gripping 
force  is  smaller  than  the  tightening  tension  applied 
to  the  strap,  the  strap  may  be  cut  or  slip  at  the 
gripped  portions,  and  the  binding  residual  tension 
is  considerably  reduced. 

The  main  problems  encountered  in  the  single 
grip  are  set  forth  below. 

(I)  The  single  grip  mark  12S  is  relatively  large 
and  deep.  Accordingly,  if  an  excessive  tension 
is  applied  to  the  winding  strap  to  enhance  the 
binding  force,  the  strap  may  break  at  the  scored 

portion. 
(II)  The  scored  portion  of  the  strap  is  apt  to 
cause  slip,  decreasing  the  tension  remaining 
after  the  strap  end  portions  have  been  bonded 

5  to  each  other. 
(III)  Since  the  scar  of  grip  mark  is  great,  there  is 
a  possibility  of  the  strap  being  broken,  if  a 
binding  force  or  an  external  force  in  the  shearing 
direction  is  applied  to  the  binding  strap  during 

io  transport  of  the  bound  articles. 
The  main  problems  encountered  in  the  multiple 

grips  are  set  forth  below. 
(I)  The  gripped  portions  are  extended  in  the 
strap  longitudinal  direction.  Accordingly,  the  dis- 

15  tance  between  the  strap  gripped  portions  and 
the  strap  end  portion  bonded  with  the  seal  fit- 
ment  or  the  like  is  increased.  This  increases  the 
looseness  generated  after  strap  bonding,  so  that 
the  drop  in  residual  tension  is  increased.  Thus, 

20  the  multiple  gripping  is  not  suitable  for  binding 
coil-like  or  small-size  articles,  since  the  influ- 
ence  of  such  drop  is  considerable. 
(II)  It  is  required  that  for  the  multiple  grip  to  be 
effective  that  a  number  of  grip  points  are  ar- 

25  ranged  equidistant  from  the  jaw  and  the  grip 
conditions  are  equilized  along  the  length.  Ac- 
cordingly,  no  free  space  is  provided  in  the  thick- 
ness  direction  of  the  binding  strap.  This  requires 
a  fine  adjustment  for  the  strap  portion  to  be  held 

30  effectively. 
(III)  The  bonding  members  of  the  binding  head 
are  increased  in  size,  causing  the  head  to  be 
large-sized. 

In  accordance  with  the  present  invention  the 
35  grip  means  includes  a  jaw  and  a  staionary  cutter  of 

the  binding  head  formed  with  intermeshing  projec- 
tions  so  that  the  strap  is  formed  into  a  serpentine 
shape  with  a  plurality  of  concave  and  convex  por- 
tions. 

40  Figures  1  and  3  illustrate  the  present  invention. 
The  preceding  portion  3a  of  the  winding  strap  3  is 
gripped  and  held  between  and  by  the  lower  jaw  6A 
and  an  upper  stationary  cutter  5A,  while  the  strap  3 
is  formed  into  a  serpentine  shape  by  being  pushed 

45  up  at  first  positions  thereof  in  a  direction  shown  by 
arrows  U  and  pushed  down  at  second  positions  in 
a  direction  shown  by  arrows  V.  The  first  positions 
alternate  with  the  second  positions.  With  tension 
applied  to  the  strap  between  the  gripped  portions 

50  and  the  portion  tightened  by  the  drive  rollers,  a 
seal  fitment  7  is  placed  on  the  overlapping  strap 
portions  of  the  preceding  portion  3a  and  the  suc- 
ceeding  portion  3b.  Notches  10  are  then  formed  to 
bond  the  overlapping  strap  portions  to  each  other. 

55  The  strap  portion  thus  bonded  is  cut  and  separated 
from  the  strap  connecting  portion  at  a  cut  end  3e 
with  a  movable  cutter  11  A.  As  shown  in  a  plan  view 
of  Fgiure  2,  grip  marks  are  formed  on  the  strap  at 

3 
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its  portion  near  the  centre  so  that  a  plurality  of 
convex  marks  12U  and  concave  marks  12V  are 
respectively  formed  on  the  obverse  and  reverse 
surfaces  of  the  strap  in  an  adjacent  manner. 

The  method  of  the  present  invention  provides 
the  following  operations  and  effects. 

(I)  The  strap  preceding  portion  is  gripped  at 
positions  on  the  obverse  and  reverse  surfaces 
thereof,  these  obverse  and  reverse  positions  al- 
ternating  with  each  other  in  the  strap  longitudinal 
direction.  This  eliminates  a  fine  adjustment  of 
the  intermeshing  tips  with  respect  to  the  thick- 
ness  of  the  strap. 
(II)  The  double-wave  gripping  substantially  pre- 
vents  the  gripped  portions  from  slipping  due  to 
tension  applied  to  the  strap. 
(III)  The  wave-shape  gripping  causes  the  grip 
marks  to  be  convex  and  concave,  thus  produc- 
ing  no  scars  which  produce  a  cutting  or  scoring 
effect.  Accordingly,  the  surface  of  the  strap  is 
hardly  damaged. 
(IV)  It  is  not  required  to  grip  the  strap  at  as 
many  points  as  required  in  the  conventional 
method.  Accordingly,  a  spread  of  the  gripped 
portions  is  small  and  equal  to  that  in  the  single 
grip  according  to  the  conventional  method.  This 
eliminates  the  need  of  large-sized  grip  means. 
Accordingly,  the  drop  in  strap  residual  tension  is 
reduced. 
(V)  The  wave-like  gripping  increases  the  grip 
resistance  against  the  strap  tension.  It  is  there- 
fore  possible  to  resist  the  strap  tension  by  mere- 
ly  gripping  the  centre  band  area  of  the  strap. 
Accordingly,  both  lateral  edges  of  the  strap  are 
preserved  intact. 
(VI)  The  grip  marks  are  in  the  form  of  a  wave. 
Accordingly  the  binding  strap  is  hardly  scored 
even  though  an  external  force  is  applied  during 
transportation. 

The  following  description  will  discuss  in  more 
detail  an  example  of  the  present  invention  with 
reference  to  Figures  3  and  4. 

The  gripping  method  in  accordance  with  the 
present  invention  includes  the  same  steps  as  those 
in  the  conventional  method,  of:  winding  a  binding 
strap  around  articles  to  be  bound,  by  a  binding 
head;  and  gripping,  while  securing  and  holding,  the 
grip  portions  of  the  preceding  portion  of  the  strap 
returned  to  the  binding  head. 

Figure  3  is  a  vertical  section  view  in  side 
elevation  of  an  example  of  the  grip  means  used  in 
the  gripping  method  of  the  present  invention.  Fig- 
ure  3  shows  the  relative  positions  of  the  stationary 
cutter  5A  and  the  jaw  6A  in  a  closed  position. 

The  jaw  6A  is  provided  on  the  intermeshing  jaw 
surface  thereof  with  a  plurality  of  convex  portion 
6A'  and  concave  portions  6A".  The  stationary  cut- 
ter  5A  is  provided  on  the  intermeshing  jaw  surface 

thereof  with  a  concave  portion  5a"  and  convex 
portions  5A'.  The  convex  portions  6A'  are  opposite 
to  the  concave  portion  5A",  while  the  concave 
portions  6A"  are  opposite  to  the  convex  portions 

5  5A'. 
Figure  4  shows,  in  plan,  the  grip  marks  formed 

on  the  strap  preceding  portions  3a  by  the  grip 
means  according  to  the  method  of  the  present 
invention.  The  grip  marks  include  convex  marks 

io  12U  and  concave  marks  12V  which  are  formed,  at 
a  central  area  of  the  strap,  alternately  in  the  lon- 
gitudinal  direction  thereof. 

Figure  3  also  shows  a  movable  cutter  11  A,  and 
the  cut  end  3e  at  which  the  strap  succeeding 

is  portion  3b  is  cut  and  separated  from  the  connect- 
ing  portion  of  the  strap  stock. 

According  to  the  present  invention,  when  bond- 
ing  the  end  portions  of  a  strap  wound  on  articles  to 
be  bound,  the  preceding  portion  of  the  strap  is 

20  securely  gripped  to  resist  the  tension  applied  to  the 
strap  at  the  time  when  the  strap  is  tightened  and 
when  the  strap  end  portions  are  subsequently  bon- 
ded  to  each  other.  Convex  and  concave  grip  marks 
are  formed  in  the  vicinity  of  one  another.  This 

25  reduces  the  drop  in  strap  tension  remaining  after 
the  strap  end  portions  have  been  bonded  to  each 
other.  Accordingly,  the  binding  strap  is  hardly 
scored  assuring  a  good  binding. 

30  Claims 

1.  A  method  of  gripping  a  strap  (3)  whilst  bonding 
its  ends  together  including  the  steps  of:  wind- 
ing  a  binding  strap  around  articles  (2)  to  be 

35  bound,  gripping  to  secure  and  hold  a  preced- 
ing  portion  (3a)  of  the  strap,  taking  up  the 
succeeding  portion  (3b)  of  the  strap,  and  bond- 
ing  overlapping  strap  portions  of  the  preceding 
portion  and  the  succeeding  portion  to  each 

40  other  whilst  applying  tension  to  them; 
characterised  in  that  the  preceding  portion 

of  the  strap  is  gripped  by  grip  means  including 
a  jaw  (6)  and  a  stationary  cutter  (5)  which 
include  intermeshing  projections  (5A',  6A') 

45  which  form  the  preceding  portion  of  the  strap 
into  a  serpentine  shape  with  a  number  of  con- 
cave  and  convex  portions. 

2.  A  strap  binding  machine  includes  a  binding 
50  head  (1)  including  grip  means  (5,  6)  to  hold  a 

preceding  portion  (3a)  of  the  strap  (3),  ten- 
sioning  means  (4)  to  apply  tension  to  a  suc- 
ceeding  portion  (3b)  of  the  strap  (3)  after  it  has 
been  wrapped  around  an  article  (2)  to  be 

55  bound,  bonding  means  (9)  to  bond  the  preced- 
ing  portion  (3a)  and  succeeding  portion  (3b)  of 
the  strap  together,  and  a  cutter  (5,  11)  to  sever 
the  succeeding  portion  (3b)  of  the  strap  after 

4 
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its  bond, 
characterised  in  that  the  grip  means  is 

formed  by  a  jaw  (6)  and  stationary  part  (5)  of 
the  cutter  and  in  which  these  include  inter- 
meshing  projections  (5A',  6A')  which  form  the  5 
preceding  portion  of  the  strap  (3a)  into  a  ser- 
pentine  shape  with  a  number  of  concave  and 
convex  portions. 

Patentanspruche  w 

1.  Aus  folgenden  Schritten  bestehendes  Verfah- 
ren  zur  Klemmung  eines  Bandes  (3)  wahrend 
dessen  Enden  miteinander  verbunden  werden: 
Wicklung  eines  Bindebandes  urn  zusammen-  is 
zubindende  Artikel  (2),  Aufnahme  des  nachfol- 
genden  Teils  (3b)  des  Bandes,  und  Verbin- 
dung  der  uberlappenden  Bandteile  miteinander 
wahrend  Spannung  an  diese  angelegt  wird, 
dadurch  gekennzeichnet,  daB  der  vorherge-  20 
hende  Teil  des  Bandes  von  einer  Klemmvor- 
richtung  geklemmt  wird,  die  eine  Klemmbacke 
(6)  und  einen  feststehenden  Cutter  (5)  umfaBt, 
die  ineinandergreifende  Vorsprunge  (5A',  6A') 
enthalten,  die  den  vorhergehenden  Teil  des  25 
Bandes  in  eine  Schlangenform  mit  mehreren 
konkaven  und  konvexen  Teilen  formen. 

2.  Eine  Bandverbindungsmaschine  enthalt  einen 
Verbindungskopf  (1),  einschlieBlich  Klemmvor-  30 
richtungen  (5,  6)  zur  Festhaltung  eines  vorher- 
gehenden  Teils  (3a)  des  Bandes  (3),  eine 
Spannvorrichtung  (4)  zur  Anlegung  von  Span- 
nung  an  einen  nachfolgenden  Teil  (3b)  des 
Bandes  (3),  nachdem  dieses  urn  einen  zusam-  35 
menzubindenden  Artikel  (2)  gewickelt  worden 
ist,  eine  Verbindungsvorrichtung  (9),  urn  den 
vorhergehenden  Teil  (3a)  mit  dem  nachfolgen- 
den  Teil  (3b)  des  Bandes  miteinander  zu  ver- 
binden,  und  einen  Cutter  (5,  11)  zur  Abtren-  40 
nung  des  nachfolgenden  Teils  (3b)  des  Bandes 
nach  dessen  Verbindung,  dadurch  gekenn- 
zeichnet,  daB  die  Klemmvorrichtung  von  einer 
Klemmbacke  (6)  und  dem  feststehenden  Teil 
(5)  des  Cutters  gebildet  wird,  und  in  welcher  45 
diese  ineinandergreifende  Vorsprunge  (5A', 
6A')  enthalten,  die  den  vorhergehenden  Teil 
des  Bandes  (3a)  in  eine  Schlangenform  mit 
mehreren  konkaven  und  konvexen  Teilen  for- 
men.  50 

Revendications 

1.  Procede  pour  la  prise  d'un  lien  (3)  tout  en 
reliant  ses  extremites  I'une  a  I'autre,  compre-  55 
nant  les  etapes  consistant  a  :  enrouler  un  lien 
de  cerclage  autour  d'articles  (2)  devant  etre 
cercles  ;  saisir  et  maintenir  a  demeure  un 

premier  trongon  (3a)  du  lien  ;  prelever  le  tron- 
gon  successif  (3b)  du  lien  ;  et  relier  I'une  a 
I'autre  des  regions  chevauchantes  du  premier 
trongon  et  du  trongon  successif  du  lien,  tout 
en  les  soumettant  a  une  tension  ; 

caracterise  par  le  fait  que  le  premier  tron- 
gon  du  lien  est  saisi  par  un  moyen  de  prehen- 
sion  comprenant  une  machoire  (6)  et  un  sec- 
tionneur  fixe  (5),  qui  presentent  des  saillies 
(5A',  6A')  mutuellement  en  prise  et  donnant,  au 
premier  trongon  du  lien,  la  forme  d'un  serpen- 
tin  muni  d'un  certain  nombre  de  segments 
concaves  et  convexes. 

2.  Machine  de  cerclage  par  lien,  munie  d'une  tete 
de  cerclage  (1)  comprenant  un  moyen  de  pre- 
hension  (5,  6)  pour  maintenir  un  premier  tron- 
gon  (3a)  du  lien  (3)  ;  un  moyen  tendeur  (4) 
pour  exercer  une  tension  sur  un  trongon  suc- 
cessif  (3b)  du  lien  (3)  apres  qu'il  a  ete  enroule 
autour  d'un  article  (2)  devant  etre  cercle  ;  un 
moyen  de  liaison  (9)  pour  relier,  I'un  a  I'autre, 
le  premier  trongon  (3a)  et  le  trongon  successif 
(3b)  du  lien  ;  et  un  sectionneur  (5,  11)  pour 
separer  le  trongon  successif  (3b)  du  lien  apres 
sa  liaison, 

caracterisee  par  le  fait  que  le  moyen  de 
prehension  est  forme  d'une  machoire  (6)  et 
d'une  partie  fixe  (5)  du  sectionneur,  lesquelles 
presentent  des  saillies  (5A',  6A')  mutuellement 
en  prise  et  donnant,  au  premier  trongon  (3a) 
du  lien,  la  forme  d'un  serpentin  muni  d'un 
certain  nombre  de  segments  concaves  et 
convexes. 
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