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Description 

The  present  invention  relates  to  a  method  of  and 
an  apparatus  for  automatically  binding  elongate 
products  such  as  slide  fasteners  into  bundles. 

A  method  according  to  the  preamble  of  Claim  1 
and  an  apparatus  according  to  the  preamble  of 
Claim  2  resp.  is  disclosed  in  US—  A—  2  767  535  in 
principle. 

The  binding  strips  for  slide  fasteners  have 
various  reference  characters  or  symbols  printed 
thereon  to  indicate  the  type,  size,  color,  quantity 
and  other  designation  for  each  different  group  of 
the  slide  fasteners.  Therefore,  the  binding  strips 
must  be  sorted  out  and  allocated  for  particular 
fastener  groups,  for  which  purpose  there  are 
required  as  many  different  binding  strips  as  are  the 
specifications  for  individual  slide  fastener  pro- 
ducts.  This  presents  storage  problems  and  invites 
human  error  in  handling  such  versatile  binding 
strips. 

The  present  invention  seeks  to  provide  a  method 
and  apparatus  for  automatically  tying  a  multi- 
plicity  of  product  slide  fasteners  into  uniform  and 
firm  bundles  at  a  maximum  of  efficiency  and 
accuracy  and  for  automatically  printing  requisite 
product  specifications  on  binding  media  or  strips 
prior  to  the  application  thereof  onto  each  selected 
group  of  finished  slide  fasteners,  thereby  eliminat- 
ing  the  need  for  preparation  and  storage  of  a 
multitude  of  different  kinds  of  binding  strips. 

According  to  a  first  aspect  of  the  present  inven- 
tion,  there  is  provided  a  method  of  automatically 
binding  elongate  products  discharged  from  a 
finishing  station,  said  method  comprising  the 
steps  of: 

(a)  successively  receiving  and  storing  a  plurality 
of  elongate  products  in  a  tray  located  at  a  first 
position; 

(b)  transporting  the  elongate  products  stored  in 
said  tray  from  said  first  position  to  a  second 
position  in  which  at  least  one  continuous  binding 
strip  extends  vertically  through  said  tray; 

(c)  further  transporting  the  elongate  products  in 
a  direction  perpendicular  to  said  binding  strip  to  a 
third  position,  during  which  time  the  elongate 
products  in  said  tray  are  progressively  embraced 
by  said  binding  strip;  and 

(d)  upon  arrival  of  the  elongate  products  at  said 
third  position,  joining  said  binding  strip  at  oppo- 
site  ends  of  such  embraced  portion  to  provide  a 
binding  band  encircling  the  elongate  products, 
and  simultaneously  servering  the  band  at  the 
joined  portion,  whereby  the  elongate  products  are 
tied  together  into  a  bundle;  characterized  in  that 
the  binding  strip  is  a  thermally  contractable  strip, 
that  said  opposite  ends  are  joined  by  welding,  that 
product  specifications  for  the  elongate  products 
are  automatically  printed  on  said  binding  strip 
while  the  products  are  received  and  stored  at  first 
position,  and  that  hot  air  is  ejected  toward  and 
over  said  binding  band  after  welding  thereof  so  as 
to  hold  the  elongate  products  tightly  together. 

According  to  a  second  aspect  of  the  present 
invention,  there  is  provided  an  apparatus  for 

automatically  binding  elongate  products  dis- 
charged  from  a  finishing  station  said  apparatus 
comprising: 

(a)  at  least  one  tray  assembly  including  a 
5  plurality  of  tray  members  disposed  parallel  to  the 

elongate  products  and  spaced  longitudinally 
thereof  for  receiving  and  storing  the  elongate 
products  at  a  first  position; 

(b)  at  least  one  conveyor  including  an  endless 
10  belt  and  a  pair  of  first  and  second  sprocket  wheels, 

said  endless  belt  being  engaged  at  its  opposite 
inner  ends  with  the  pair  of  said  first  and  second 
sprocket  wheels  and  extending  transversely  of 
said  tray  assembly,  said  tray  assembly  being 

m  secured  on  said  endless  belt  for  transporting  the 
products,  from  the  first  position  via  a  second 
position  to  a  third  position; 

(c)  at  least  one  continuous  binding  strip,  dis- 
posed  in  the  second  position  and  extending  ver- 

20  tically  through  a  path  of  travel  of  said  tray 
assembly  in  registry  with  a  space  between  said 
tray  members;  and 

(d)  at  least  one  joiner-cutter  disposed  in  the  third 
position  for  joining  and  cutting  said  binding  strip 

25  to  provide  a  band  for  encircling  the  elongate 
products  in  said  tray  assembly,  characterized  in 
that  said  strip  is  a  thermally  shrinkable  strip,  that 
the  joiner-cutter  includes  a  pair  of  spaced  upper 
and  lower  blades  extending  in  vertical  registry 

30  with  each  other,  said  upper  and  lower  blades  being 
vertically  movable  toward  and  away  from  each 
other  for  welding  said  binding  strip,  and  that  the 
apparatus  further  includes  a  printed  disposed 
adjacent  to  said  binding  strip  for  printing  product 

35  specifications  for  each  group  of  the  elongate 
products  while  the  products  are  received  and 
stored  in  said  tray  assembly  at  the  first  position, 
and  at  least  one  nozzle  disposed  in  the  third 
position  for  ejecting  hot  air  toward  and  over  the 

40  band  to  hold  the  elongate  products  tightly 
together. 

The  printer  makes  it  unnecessary  to  prepare  a 
large  number  of  band  materials  having  different 
product  specifications  thereon  as  it  prints  the 

45  different  specifications  on  the  same  band  material. 
The  hot  air  nozzle  enables  a  thermal  contraction  of 
the  band  material  for  a  tight  hold.  Thus  the  method 
and  the  apparatus  according  to  the  invention 
brings  about  a  higher  efficiency  and  productivity 

50  of  the  bundling  operation. 
Many  other  objects,  features  and  additional 

advantages  of  the  present  invention  will  become 
manifest  to  those  versed  in  the  art  upon  making 
reference  to  the  detailed  description  and  the 

55  accompanying  sheets  of  drawings  in  which  pre- 
ferred  structural  embodiments  incorporating  the 
principles  of  the  present  invention  are  shown  by 
way  of  illustrative  example. 

Figure  1  is  a  schematic  perspective  view  of  a 
60  binding  apparatus  of  the  invention; 

Figure  2  is  a  cross-sectional  view  taken  along 
line  II  —  II  of  Figure  1; 

Figure  3  illustrates  the  sequence  of  binding 
steps  according  to  the  invention; 

65  Figure  4  is  a  perspective  view  illustrating  an 
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example  of  elongate  products  bound  by  the  bind- 
ing  apparatus  of  the  invention;  and 

Figure  5  is  a  perspective  view  of  another 
example  of  the  elongate  products  bound  by  the 
binding  apparatus  of  the  invention. 

Figure  1  shows  an  apparatus  4  for  automatically 
binding  elongate  products  such  as  slide  fasteners 
2.  The  automatic  binding  apparatus  4  generally 
comprises  six  elongate  tray  assemblies  11,  12,  13, 
14,  15,  16  for  successively  receiving  and  storing 
therein  a  plurality  of  the  slide  fasteners  2  dis- 
charged  from  an  outlet  3  of  a  slide  fastener 
finishing  apparatus  1,  two  pairs  of  upper  and 
lower  reels  19,  20,  19',  20'  for  winding  thereon 
two  pairs  of  upper  and  lower  binding  strips  17,  18, 
17',  18',  respectively,  and  a  pair  of  welder-cutters 
21,  21'  for  welding  each  pair  of  the  upper  and 
lower  strips  17,  18,  17',  18'  to  form  a  binding  band 
33  and  for  severing  the  binding  band  33  centrally 
at  the  welded  portion  across  the  thickness 
thereof. 

The  binding  apparatus  4  further  includes  a 
plurality  of  conveyors  27  each  including  a  cater- 
pillar  chain  28  for  intermittently  moving  the  tray 
assemblies  11,  12,  13,  14,  15,  16,  a  pair  of  nozzles 
25,  25'  for  ejecting  a  stream  of  hot  air  toward  and 
over  the  binding  bands  passed  around  the  slide 
fasteners  2  in  the  tray  assembly  13,  and  a  printer 
34  placed  parallel  to  one  upper  binding  strip  17 
for  printing  on  the  latter  various  characters  26 
indicative  of  the  type,  size,  color,  quantity,  etc.  of 
each  group  of  the  slide  fasteners  2  to  be  bound. 

Each  of  the  tray  assemblies  11,  12,  13,  14,  15, 
16,  as  shown  in  Figure  1,  is  disposed  parallel  to 
the  slide  fasteners  2  as  discharged  from  the  outlet 
3  and  extends  transversely  of  the  chain  conveyors 
27.  The  tray  assemblies  11,  12,  13,  14,  15,  16  are 
spaced  apart  at  uniform  intervals  along  the  length 
of  the  endless  caterpillar  chains  28.  Each  of  the 
tray  assemblies  11,  12,  13,  14,  15,  16  is  secured  at 
its  bottom  on  the  outer  surfaces  of  the  caterpillar 
chains  28.  Each  of  the  tray  assemblies  11,  12,  13, 
14,  15,  16  includes  first,  second  and  third  tray 
members  a,  b,  c  of  channel-shaped  cross  section, 
the  tray  members  a,  b,  c  being  spaced  from  each 
other  transversely  of  the  chain  conveyors  27. 
Each  space  between  the  tray  members  a,  b,  c  is 
larger  than  the  width  of  the  respective  binding 
strips  17,  18,  17',  18'  to  allow  the  latter  to  directly 
embrace  the  slide  fastensrs  2  in  the  tray  assembly 
13. 

The  endless  chain  conveyors  27  are  spaced 
from  each  other  longitudinally  of  the  slide 
fasteners  2.  Each  endless  chain  conveyor  27 
includes  the  caterpillar  chain  28  and  a  pair  of  first 
and  second  sprocket  wheels  30,  31.  Each  of  the 
caterpillar  chains  28  extends  at  a  right  angle  to  the 
tray  assemblies  11,  12,  13,  14,  15,  16  and  is 
operatively  engaged  at  its  one  inner  end  with  the 
first  sprocket  wheel  30  mounted  adjacent  to  the 
outlet  3  and  at  its  other  inner  end  with  the  second 
sprocket  wheel  31  mounted  adjacent  to  a  box  6 
for  receiving  of  the  slider  fasteners  2  that  have 
been  thus  bound  in  and  discharged  from  the  tray 
assembly  13.  Each  caterpillar  chain  28  as  engaged 

at  its  opposite  inner  ends  with  the  sprocket 
wheels  30,  31  provides  a  pair  of  upper  and  lower 
horizontal  taut  portions  and  two  arcuate  portions 
around  the  first  and  second  sprocket  wheels  30, 

s  31. 
The  first  sprocket  wheels  30  are  mounted  on  a 

common  drive  shaft  29  for  synchronous  rotation, 
while  the  sprocket  wheels  31  are  adapted  to  rotate 
idly  independently  of  each  other.  When  the  drive 

w  shaft  29  is  driven  to  rotate  the  first  sprocket 
wheels  30,  the  chains  28  jointly  move  each  tray 
assembly  in  the  direction  of  the  arrow  A  (Figures 
1  and  2)  for  a  predetermined  distance  that  is  equal 
to  the  interval  between  adjacent  tray  assemblies. 

15  The  binding  strips  17,  18,  17',  18'  are  made  of 
thermally  contractible  material  such  as  vinyl 
chloride  or  polyethylene  for  reasons  hereafter 
described.  Each  pair  of  the  upper  and  lower 
binding  strips  17,  18,  17',  18'  is  welded  at  its 

20  opposed  leading  ends  so  as  to  extend  con- 
tinuously  between  the  respective  upper  and  lower 
reels  19,  20,  19',  20'.  One  pair  of  the  upper  and 
lower  binding  strips  17,  18  thus  welded  (herein- 
after  referred  to  as  "continuous  binding  strip  S") 

25  is  disposed  between  the  first  and  second  tray 
members  a,  b  of  the  assemblies  12,  15  and 
vertically  extends  therethrough  in  substantial 
alignment  with  one  side  wall  of  each  assembly  12, 
15  confronting  the  second  sprocket  wheels  31. 

30  The  other  pair  of  the  upper  and  lower  binding 
strips  17',  18'  that  have  been  welded  (hereinafter 
referred  to  as  "continuous  binding  strip  S'")  is 
disposed  between  the  second  and  third  tray 
members  b,  c  of  the  assemblies  12,  15  and 

35  extends  therethrough  in  horizontal  alignment 
with  the  continuous  binding  strip  S.  Each  of  the 
upper  binding  strips  17,  17'  is  frictionally  engaged 
between  respective  pairs  23,  23'  of  upper  rollers 
disposed  downwardly  thereof,  each  of  the  lower 

40  binding  strip  18,  18'  being  frictionally  engaged 
between  pairs  24,  24'  of  lower  rollers  disposed 
upwardly  thereof.  The  pairs  23,  23'  of  the  upper 
rollers  pull  out  of  the  upper  binding  strips  17,  17' 
from  the  upper  reels  19,  19',  respectively  and  the 

45  pairs  24,  24'  of  the  lower  roller  pull  out  the  lower 
binding  strips  18,  18'  from  the  lower  reels  20,  20', 
respectively.  Each  of  the  continuous  binding 
strips  S,  S'  is  held  in  a  suitable  position  by  the 
pairs  23,  24,  23',  24'  of  the  upper  and  lower 

so  rollers. 
Alternatively,  the  upper  and  lower  binding 

strips  17,  18,  17',  18'  may  be  made  of  paper 
uncoated  or  coated  with  synthetic  resin,  provided 
that  they  are  easily  printable. 

55  As  best  shown  in  Figure  2,  each  of  the  welder- 
cutters  21,  21'  (only  one  is  shown)  is  slightly 
spaced  from  the  tray  assembly  1  3  toward  the  tray 
assembly  12  and  includes  spaced  upper  and 
lower  blades  21a,  21b,  21  'a,  21  'b  extending  in 

60  vertical  registry  with  each  other.  One  welder- 
cutter  21  is  disposed  between  the  first  and  second 
tray  members  a,  b,  while  the  other  cutter  21'  is 
disposed  between  the  second  and  third  members 
6,  cin  horizontal  alignment  with  the  welder-cutter 

65  21.  The  upper  blades  21a,  21  'a  of  the  welder- 

3 
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cutters  21,  21'  are  vertically  slidably  mounted  in 
holders  22,  22'  disposed  above  the  tray  assembly 
13.  The  lower  blades  21b,  21  'b  of  the  welder- 
cutters  21,  21'  are  vertically  slidably  mounted  in 
the  holders  22,  22'  disposed  below  the  tray 
assembly  13.  When  actuated,  the  upper  and  lower 
blades  21a,  21b,  21  'a,  21  'b  of  each  welder-cutter 
21,  21'  are  moved  toward  each  other  to  press  the 
respective  pairs  of  the  upper  and  lower  binding 
strips  17,  18,  17',  18'  facewise  against  each  other 
at  a  position  diametrically  opposite  to  the 
opposed  leading  ends  that  have  been  welded.  In 
this  embodiment,  one  of  the  upper  and  lower 
blades  of  each  welder-cutter  21,  21'  is  an  ultra- 
sonic  horn  and  the  other  is  an  anvil. 

As  shown  in  Figures  3A  —  3D,  the  nozzles  25,  25' 
(only  one  is  shown)  are  disposed  under  the  tray 
assembly  13  and  open  upwardly  between  the  first 
and  second  tray  members  13a,  136,  and  between 
the  second  and  third  tray  members  136,  13c, 
respectively.  The  two  nozzles  25,  25'  eject  hot  air 
toward  and  over  the  binding  bands  33,  33'  that 
have  encircled  the  slide  fasteners  2  in  the  tray 
assembly  13.  Thus,  the  bands,  33,  33'  are 
thermally  contracted  to  hold  the  fasteners  2 
tightly  together. 

The  printer  34  shown  in  Figure  1  is  disposed 
over  one  pair  23  of  the  upper  rollers  and  its 
printing  head  surface  confronts  a  platen  32  with 
the  upper  binding  strip  17  interposed  there- 
between.  By  moving  the  platen  32  toward  the 
strip  17  until  the  strip  17  is  pressed  against  the 
printing  head  surface  of  the  printer  34,  characters 
26  indicative  of  specifications  for  each  group  of 
the  slide  fasteners  2  are  printed  on  the  strip  17. 
Such  specifications  include  the  type,  size,  color, 
quantity  etc.  of  the  slide  fasteners  2.  The  printer 
27  is  controlled  by  a  known  electronic  control 
circuit  (not  shown)  to  timingly  perform  printing 
on  the  upper  binding  strip  17  while  the  latter  is  at 
rest. 

The  operation  of  the  binding  apparatus  4  will  be 
described  with  reference  to  Figures  2  and  3A  —  3E. 

Figures  3A  —  3D  illustrate  the  manner  in  which 
the  slide  fasteners  2  in  the  tray  assembly  are 
bound  into  a  bundle  with  two  continuous  binding 
strips  S,  S'  (only  one  is  shown). 

Figure  3E  illustrates  each  tray  assembly  11,12, 
13,  14,  15,  16  that  has  moved  clockwise  for  a 
predetermined  distance  from  its  position  shown 
in  Figures  3A—  3D. 

While  the  endless  chain  conveyors  28  are  at 
rest,  three  tray  assemblies  are  located  on  the 
upper  horizontal  chain  portion,  and  three  empty 
tray  members,  on  the  other  hand,  are  located  on 
the  lower  horizontal  chain  portion. 

In  Figures  3A  —  3D,  the  tray  assembly  11  is  at  a 
first  position  where  it  receives  the  slide  fasteners 
2  discharged  from  the  outlet  3  of  the  finishing 
apparatus  1.  The  tray  assembly  12  is  at  a  second 
position  where  the  binding  strips  S,  S'  are  intro- 
duced  between  the  tray  members  12a,  126,  12c 
and  the  tray  assembly  13  is  at  a  third  position 
where  the  slide  fasteners  2  are  bound  with  the 
bands  33,  33'  of  the  continuous  binding  strips  S, 

S'.  The  slide  fasteners  2  are  embraced  by  the 
continuous  binding  strips  S,  S'  as  they  are  carried 
in  the  tray  assembly  from  the  second  position  to 
the  third  position.  The  tray  assemblies  14,  15,  16 

5  are  at  fourth,  fifth  and  sixth  positions, 
respectively. 

Each  group  of  the  slide  fasteners  2  is  embraced 
by  the  continuous  binding  strips  S,  S'  as  it  is 
carried  in  the  tray  assembly  in  a  direction  perpen- 

10  dicular  to  the  strips  S,  S'  to  the  third  position.  At 
this  time,  the  continuous  binding  strips  S,  S'  are 
allowed  to  enter  between  the  first  and  second  tray 
members  a,  b,  and  between  the  second  and  third 
tray  members  b,  c  of  the  assembly,  respectively, 

15  and  then  start  embracing  the  slide  fasteners  2. 
Simultaneously,  the  continuous  binding  strip  S, 
S'  are  pulled  out  or  unwound  from  the  upper  and 
lower  reels  19,  20,  19',  20'  by  the  pairs  23,  24,  23', 
24'  of  the  upper  and  lower  rollers. 

20  Figure  3A  shows  the  slide  fasteners  2  thus 
embraced  in  the  tray  assembly  13.  As  shown  in 
Figure  3B,  the  upper  and  lower  blades  21a,  21b, 
21  'a,  21  'b  of  each  welder-cutter  21,  21'  are  then 
actuated  to  move  toward  each  other  to  press  the 

25  upper  and  lower  binding  strips  17,  18,  17',  18' 
facewise  against  each  other  at  opposite  ends  of 
such  embraced  portion,  thereby  completely 
surrounding  the  slide  fasteners  2.  Then,  each  pair 
of  the  upper  and  lower  binding  strips  17,  18,  17', 

30  18'  is  welded  at  the  portion  that  have  been 
pressed  to  form  a  binding  band  33,  33'  and 
virtually  at  the  same  time  the  binding  band  33,  33' 
is  severed  by  the  welder-cutter  transversely  at 
such  welded  portion.  Thus,  the  slide  fasteners  2  in 

35  the  tray  assembly  13  have  now  been  bound  at  two 
longitudinally  spaced  portion  with  two  bands  33, 
33'  of  the  binding  strips  S,  S'. 

When  the  slide  fasteners  2  have  thus  been  tied 
together  into  a  bundle,  the  upper  and  lower 

40  blades  21a,  21b,  21  'a,  21  'b  of  each  welder-cutter 
21,  21'  are  moved  away  from  each  other,  and  the 
pairs  23,  24,  23',  24'  of  the  upper  and  lower  rollers 
are  slightly  rotated  reversely  so  that  the 
respective  binding  strips  S,  S'  assume  a  stretched 

45  upright  posture,  as  shown  in  Figure  3C.  The 
nozzles  25,  25'  are  then  actuated  to  eject  hot  air 
toward  and  over  the  binding  bands  33,  33'  that 
have  encircled  the  slide  fasteners  2  in  the  tray 
assembly  13,  as  shown  in  Figure  3D.  Con- 

so  sequently,  the  bands  33,  33'  are  thermally  con- 
tracted  to  hold  the  slide  fasteners  2  tightly 
together. 

While  the  slide  fasteners  2  are  taken  into 
bundles  in  the  tray  assembly  13,  the  tray 

55  assembly  1  1  at  the  first  position  keeps  receiving 
the  slide  fasteners  2  discharged  from  the  outlet  3 
of  the  finishing  apparatus  1. 

When  the  slide  fasteners  2  in  the  tray  assembly 
13  have  been  tightly  bound  and  a  desired  number 

60  of  the  slide  fasteners  2  have  been  received  and 
stored  in  the  tray  assembly  11,  the  endless  con- 
veyors  27  are  again  driven  by  the  common  shaft 
29,  so  that  each  tray  assembly  11,  12,  13,  14,  15, 
16  is  moved  to  the  next  position,  as  shown  in 

65  Figure  3E.  The  tray  assembly  13,  for  example, 
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moves  down  to  the  fourth  position,  during  which 
:ime  the  slide  fasteners  2  as  tightly  bound  therein 
:all  into  the  box  6.  The  tray  assembly  16,  on  the 
3ther  hand,  moves  up  to  the  first  position  for 
•eceiving  the  slide  fasteners  2  discharged  from 
:he  outlet  3  of  the  finishing  apparatus  1.  The  tray 
assembly  12  is  moved  in  a  direction  perpendicu- 
ar  to  the  binding  strips  S,  S'  to  the  third  position, 
at  which  time  the  binding  strips  S,  S'  are  pulled 
Dut  from  the  reels  19,  20,  19',  20'  by  the  pairs  23, 
24,  23',  24'  of  the  rollers.  Alternatively,  the  bind- 
ng  strips  S,  S'  may  be  pulled  out  directly  by  the 
slide  fasteners  2  as  the  latter  are  carried  ahead  in 
the  tray  assembly  12. 

The  printer  34  prints  various  characters  26  on 
ane  surface  of  the  upper  binding  strip  17  at  a 
portion  thereof  beween  the  reel  19  and  the  pair  23 
of  the  upper  rollers,  the  characters  to  be  printed 
being  indicative  of  information  on  the  slide 
Fasteners  2  to  be  received  and  stored  in  the  tray 
assembly  11  that  is  at  the  first  position.  Thus,  the 
printer  34  prints  on  the  upper  binding  strip  17 
prior  to  the  latter's  embracing  the  slide  fasteners 
2.  Therefore,  when  each  group  of  the  slide 
fasteners  2  discharged  from  the  outlet  3  has 
different  type,  size,  color,  or  quantity  etc.  from  the 
preceding  group,  the  printer  can  be  easily 
adjusted  to  print  exact  information  on  the  corre- 
sponding  group  of  the  slide  fasteners  2.  The 
printer  34  is  controlled  by  a  known  electronic 
circuit  to  timingly  perform  printing  while  the 
upper  binding  strip  17  is  at  rest. 

As  shown  in  Figure  4,  the  slide  fasteners  2  as 
discharged  in  a  bundle  into  the  box  6  have  been 
bound  at  two  longitudinally  spaced  places  thereof 
with  two  binding  bands  33,  33'  and  various 
characters  26  have  been  printed  on  one  band  33 
at  least  at  one  portion  thereof.  The  characters  26 
are  indicative  of  such  information  as  the  type, 
size,  color,  quantity,  etc.  of  the  slide  fasteners  2 
thus  bound  with  the  bands  33,  33'. 

Figure  5  shows,  as  a  modification,  the  slide 
fasteners  2  bound  at  a  single  place  with  only  one 
binding  band  33.  In  this  case,  only  one  pair  of  the 
upper  and  lower  strips  17,  18  is  employed,  and 
the  other  pair  of  the  upper  and  lower  strips  17', 
18'  is  omitted. 

As  described  above,  according  to  the  method 
and  apparatus,  each  group  of  the  slide  fasteners 
received  and  stored  in  the  tray  assembly  is  auto- 
matically  bound  with  the  binding  strips,  thereby 
achieving  uniform  and  firm  binding  relatively 
easily  and  less  costly. 

Moreover,  the  printer  performs  printing  various 
product  specifications  for  each  group  of  the  slide 
fasteners  on  the  upper  binding  strip  prior  to  the 
latter's  embracing  the  slide  fasteners,  that  is, 
when  the  slide  fasteners  are  received  in  the  tray 
assembly  at  the  first  position.  Hence,  the  printer 
can  be  easily  adjusted  depending  on  the  type, 
size,  color,  quantity  etc.  of  each  group  of  the  slide 
fasteners  to  be  bound,  thereby  eliminating  the 
need  for  preparing  many  different  binding  strips. 

Claims 

1.  A  method  of  automatically  binding  elongate 
products  (2)  discharged  from  a  finishing  station, 

5  said  method  comprising  the  steps  of: 
(a)  successively  receiving  and  storing  a  plurality 

of  elongate  products  (2)  in  a  tray  (11,  12,  13,  14, 
15,  16)  located  at  a  first  position; 

(b)  transporting  the  elongate  products  (2) 
to  stored  in  said  tray  (11,  12,  13,  14,  15,  16)  from  said 

first  position  to  a  second  position  in  which  at  least 
one  continuous  binding  strip  (S,  S')  extends 
vertically  through  said  tray  (11,  12,  13,  14,  15,  16); 

(c)  further  transporting  the  elongate  products 
15  (2)  in  a  direction  perpendicular  to  said  binding 

strip  (S,  S')  to  a  third  position,  during  which  time 
the  elongate  products  (S,  S')  in  said  tray  (11,  12, 
13,  14,  15,  16)  are  progressively  embraced  by  said 
binding  strip  (S,  S');  and 

20  (d)  upon  arrival  of  the  elongate  products  (2)  at 
said  third  position,  joining  said  binding  strip  (S, 
S')  at  opposite  ends  of  such  embraced  portion  to 
provide  a  binding  band  (33,  33')  encircling  the 
elongate  products  (2),  and  simultaneously  sever- 

25  ing  the  band  (33,  33')  at  the  joined  portion, 
whereby  the  elongate  products  (2)  are  tied 
together  into  a  bundle; 

characterized  in  that  the  binding  strip  is  a 
thermally  contractable  strip,  that  said  opposite 

30  ends  are  joined  by  welding,  that  product  speci- 
fications  for  the  elongate  products  (2)  are  auto- 
matically  printed  on  said  binding  strip  (S,  S') 
while  the  products  (2)  are  received  and  stored  at 
said  first  position,  and  that  hot  air  is  ejected 

35  toward  and  over  said  binding  band  (33,  33')  after 
welding  thereof  so  as  to  hold  the  elongate 
products  (2)  tightly  together. 

2.  An  apparatus  for  automatically  binding  elon- 
gate  products  (2)  discharged  from  a  finishing 

40  station,  said  apparatus  comprising: 
(a)  at  least  one  tray  assembly  (11,  12,  13,  14,  15, 

16)  including  a  plurality  of  tray  members  (a,  b,  c) 
disposed  parallel  to  the  elongate  products  (2)  and 
spaced  longitudinally  thereof  for  receiving  and 

45  storing  the  elongate  products  (2)  at  a  first 
position; 

(b)  at  least  one  conveyor  (27)  uncluding  an 
endless  belt  (28)  and  a  pair  of  first  and  second 
sprocket  wheels  (30,  31)  said  endless  belt  (28) 

so  being  engaged  at  its  opposite  inner  ends  with  the 
pair  of  said  first  and  second  sprocket  wheels  (30, 
31)  and  extending  transversely  of  said  tray 
assembly  (11,  12,  13,  14,  15,  16),  said  tray 
assembly  (11,  12,  13,  14,  15,  16)  being  secured  on 

55  said  endless  belt  (28)  for  transporting  the  pro- 
ducts  (2)  from  the  first  position  via  a  second 
position  to  a  third  position; 

(c)  at  least  one  continuous  binding  strip  (S,  S') 
disposed  in  the  second  position  and  extending 

60  vertically  through  a  path  of  travel  of  said  tray 
assembly  (11,  12,  13,  14,  15,  16)  in  registry  with  a 
space  between  said  tray  members  (a,  b,  c);  and 

(d)  at  least  one  joiner-cutter  (21,  21')  disposed 
in  the  third  position  for  joining  and  cutting  said 

65  binding  strip  to  provide  a  band  (33,  33')  for 
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encircling  the  elongate  products  (2)  in  said  tray 
assembly  (11,  12,  13,  14,  15,  16), 

characterized  in  that  said  strip  is  a  thermally 
shrinkable  strip,  that  the  jointer-cutter  includes  a 
pair  of  spaced  upper  and  lower  blades  (21a, 
21b;  21  'a,  21  'b)  extending  in  vertical  registry 
with  each  other,  said  upper  and  lower  blades 
(21a,  21b;  21  'a,  21  'b)  being  vertically  movable 
toward  and  away  from  each  other  for  welding 
said  binding  strip  (S,  S'),  and  that  the  apparatus 
further  includes  a  printer  (34)  disposed  adjacent 
to  said  binding  strip  (S,  S')  for  printing  product 
specifications  for  each  group  of  the  elongate 
products  (2)  while  the  products  (2)  are  received 
and  stored  in  said  tray  assembly  (11,  12,  13,  14, 
15,  16)  at  the  first  position,  and  at  least  one 
nozzle  (25,  25')  disposed  in  the  third  position  for 
ejecting  hot  air  toward  and  over  the  band  33, 
33'  to  hold  the  elongate  products  tightly 
together. 

Patentanspruche 

1.  Verfahren  zum  automatischen  Umschnuren 
langlicher  Gegenstande  (2),  die  von  einer 
Endbearbeitungsstation  ausgeworfen  werden, 
wobei  das  Verfahren  die  Schritte  umfalSt: 

(a)  aufeinanderfogendes  Aufnehmen  und 
Speichern  einer  Vielzahl  langlicher  Gegensande 
(2)  in  einer  Schale  (11,  12,  13,  14,  15,  16),  die  an 
einem  ersten  Ort  angeordnet  ist; 

(b)  Oberfuhren  der  in  der  Schale  (11,  12,  13, 
14,  15,  16)  gespeicherten  langlichen  Gegen- 
stande  (2)  von  dem  ersten  Ort  zu  einem  zweiten 
Ort,  an  dem  sich  mindestens  ein  fortlaufendes 
Umschnurungsband  (S,  S')  vertikal  durch  die 
Schale  (11,  12,  13,  14,  15,  16)  erstreckt; 

(c)  weiteres  Uberfuhrend  der  langlichen 
Gegenstande  (2)  in  einer  zu  dem  Umschnu- 
rungsband  (S,  S')  rechtwinkligen  Richtung  zu 
einem  dritten  Ort,  wahrenddessen  die  in  der 
Schale  (11,  12,  13,  14,  15,  16)  befindlichen  langli- 
chen  Gegenstande  (2)  von  dem  Umschnurungs- 
band  (S,  S')  zunehmend  umfafit  werden;  und 

(d)  nach  Ankunft  der  langlichen  Gegenstande 
(2)  an  dem  dritten  Ort  Verbinden  des  Umschnu- 
rungsbandes  (S,  S')  an  gegenuberliegenden 
Enden  eines  solchen  Umfassungsbereichs,  um 
ein  Umschnurungsban  (33,  33')  zu  bilden,  das 
die  langlichen  Gegenstande  (2)  umschlielSt  und 
gleichzeitiges  Durchtrennen  des  Bandes  (33,  33') 
an  dem  Verbindungsbereich,  wodurch  die  langli- 
chen  Gegenstande  (2)  zu  einem  Bundel  zusam- 
mengebunden  sind; 

dadurch  gekennzeichnet,  da(5  das  Umschnu- 
rungsband  ein  warmschrumpfbares  Band  ist, 
dalS  die  besagten  gegenuberliegenden  Enden 
durch  Schweifien  verbunden  werden,  dafi  Pro- 
duktbezeichnungen  fur  die  langlichen  Gegen- 
stande  (2)  automatisch  auf  das  Umschnurungs- 
band  (S,  S')  aufgedruckt  werden,  wahrend  die 
Gegenstande  (2)  an  dem  ersten  Ort  aufgenom- 
men  und  gespeichert  werden,  und  daft  nach 
dem  VerschweilSen  des  Umschnurungsbandes 
(33,  33')  HeifSluft  gegen  und  auf  dasselbe 

geblasen  wird,  um  die  langlichen  Gegenstande 
(2)  eng  zusammenzuhalten. 

2.  Vorrichtung  zum  automatischen  Umschnu- 
ren  langlicher  Gegenstande  (2),  die  von  einer 

5  Endbearbeitungsstation  ausgeworfen  werden, 
mit: 

(a)  mindestens  einer  Schalenanordnung  (11, 
12,  13,  14,  15,  16),  die  mehrere  Schalenteile  (a, 
b,  c),  umfafit,  die  parallel  zu  dem  langlichen 

io  Gegenstanden  (2)  und  in  Langsrichtung  dersel- 
ben  im  gegenseitigen  Abstand  angeordnet  sind, 
um  die  langlichen  Gegenstande  (2)  an  einem 
ersten  Ort  zu  empfangen  und  zu  speichern; 

(b)  mindestens  einem  Forderer  (27)  mit  einem 
15  endlosen  Forderband  (28)  und  einem  Paar  erster 

und  zweiter  Kettenrader  (30,  31),  wobei  das  end- 
lose  Forderband  (28)  an  seinen  gegenuberlie- 
genden  inneren  Enden  mit  dem  Paar  erster  und 
zweiter  Kettenrader  (30,  31)  in  Eingriff  steht  und 

20  sich  quer  zu  der  Schalenanordnung  (11,  12,  13, 
14,  15,  16)  erstreckt,  wobei  die  Schalenanord- 
nung  (11,  12,  13,  14,  15,  16)  auf  dem  endlosen 
Forderband  (20)  befestigt  ist,  um  die  Gegen- 
stande  (2)  von  dem  ersten  Ort  uber  einen  zwei- 

25  ten  Ort  zu  einem  dritten  Ort  zu  befordern; 
(c)  mindestens  einem  endlosen  Umschnu- 

rungsband  (S,  S'),  das  an  dem  zweiten  Ort 
angeordnet  ist  und  sich  vertikal  durch  eine 
Bewegungsbahn  der  Schalenanordung  (11,  12, 

30  13,  14,  15,  16)  erstreckt,  wobei  es  mit  einem 
Zwischenraum  zwischen  den  Schalenteilen  (a,  b, 
c)  ffuchtet;  und 

(d)  mindestens  einer  Verbindungs-Abschnei- 
deinrichtung  (21,  21')  zum  Verbinden  und 

35  Abschneiden  des  Umschnurungsbandes,  die  an 
dem  dritten  Ort  angeordnet  ist,  um  ein  Band 
(33,  33')  zum  Umfassen  der  langlichen  Gegen- 
stande  (2)  in  der  Schalenordnung  (11,  12,  13,  14, 
15,  16)  zu  schaffen, 

40  dadurch  gekennzeichnet,  daS  das  Band  ein 
warmschrumpfbares  Band  ist,  dafS  die  Verbin- 
dungs-Abschneideinrichtung  zwei  im  Abstand 
angeordnete  obere  und  untere  Klingen  (21a, 
21b;  21  'a,  21  'b)  umfafSt,  die  vertikal  miteinander 

45  fluchten,  wobei  die  obere  und  die  untere  Klinge 
(21a,  21b;  21'a,  21'b)  vertikal  zueinander  hin 
und  voneinander  weg  bewegbar  sind,  um  das 
Umschnurungsband  (S,  S')  zu  verschweilSen, 
und  dalS  die  Vorrichtung  ferner  einen  neben 

50  dem  Umschnurungsband  (S,  S')  angeordneten 
Drucker  (34)  umfalSt,  um  Produktbezeichnungen 
fur  jede  Grupper  der  langlichen  Gegenstande  (2) 
aufzudrucken,  wahrend  die  Gegenstande  (2)  an 
dem  ersten  Ort  in  der  Schalenanordnung  (11, 

55  12,  13,  14,  15,  16)  aufgenommen  und  gespei- 
chert  werden,  und  mindestens  eine  Diise  (25, 
25')  umfaSt,  die  an  dem  dritten  Ort  angeordnet 
ist,  um  heilSe  Luft  gegen  und  uber  das  Band  (33, 
33')  zu  blasen,  um  die  langlichen  Gegenstande 

60  eng  zusammenzuhalten. 

Revendications 

1.  Procede  de  cerclage  automatique  de  pro- 
65  duits  allonges  (2)  decharges  a  partir  d'un  poste 
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ie  finition,  ledit  procede  comprenant  les  etapes: 
a)  de  la  reception  et  du  stockage  successifs 

i'une  pluralite  de  produits  allonges  (2)  dans  un 
jlateau  (11,  12,  13,  14,  15,  16)  situe  u  une 
premiere  position; 

b)  du  transport  des  produits  allonges  (2) 
stockes  dans  ledit  plateua  (11,  12,  13,  14,  15,  16)  a 
jartir  de  ladite  premiere  position  jusqu'a  une 
seconde  position  a  laquelle  au  moins  un  ruban  de 
:erclage  continu  (S,  S')  s'etend  verticalement  a 
xavers  ledit  plateau  (11,  12,  13,  14,  15,  16); 

c)  du  transport  ulterieur  des  produits  allonges 
2)  dans  une  direction  perpendiculaire  audit  ruban 
ier  cerclage  (S,  S')  jusqu'a  une  troisieme  posi- 
:ion,  transport  pendant  lequel  les  produits 
allonges  (2)  situes  dans  ledit  plateau  (11,  12,  13, 
14,  15,  16)  sont  progressivement  entoures  par 
edit  ruban  de  cerclage  (S,  S');  et 

d)  lors  de  I'arrivee  des  produits  allonges  (2)  a 
adite  troisieme  position,  de  la  liaison  dudit  ruban 
de  cerclage  (S,  S')  aux  extremites  opposes  de  la 
partie  entouree  de  fagon  a  realiser  une  bande  de 
:erclage  (33,  33')  encerclant  les  produits  allonges 
[2),  et  simultanement  du  sectionnement  de  la 
bande  (33,  33')  a  la  partie  reliee,  ce  par  quoi  les 
produits  allonges  (2)  sont  attaches  ensemble  en 
une  botte; 

caracterise  par  le  fait  que  le  ruban  de  cerclage 
est  un  ruban  thermo-contractable,  que  lesdites 
extremites  opposees  sont  relies  par  soudure,  que 
les  specifications  de  production  pour  les  produits 
allonges  (2)  sont  automatiquement  imprimees 
sur  ledit  ruban  de  cerclage  (S,  S')  pendant  que  les 
produits  (2)  sont  receptionnes  et  stockes  a  ladite 
premiere  position,  et  que  de  I'air  chaud  est  pro- 
jete  en  direction  et  au-dessus  de  ladite  bande  de 
cerclage  (33,  33')  apres  la  soudure  de  cette  der- 
niere  de  fagon  a  serrer  etroitement  ensemble  les 
produits  allonges  (2). 

2.  Appareil  pour  le  cerclage  automatique  de 
produits  allonges  (2)  decharges  a  partir  d'un 
poste  de  finition,  ledit  appareil  comportant: 

a)  au  moins  un  ensemble  de  plateaux  (11,  12, 
13,  14,  15,  16)  comprenant  une  pluralite  de 
plateaux  elementaires  (a,  b,  c)  disposes 
parallelement  aux  produits  allonges  (2)  et 
espaces  longitudinalement  par  rapport  a  ces  der- 
niers  pour  recevoir  et  stocker  les  produits 

allonges  (2)  a  une  premiere  position; 
b)  au  moins  un  conveyeur  (27)  comprenant  une 

courroie  sans  fin  (28)  et  une  paire  de  premiere  et 
de  seconde  roues  a  empreintes  (30,  31)  ladite 

5  courroie  sand  fin  (28)  etant  en  prise  a  ses  extre- 
mites  interieures  opposees  avec  la  paire  desdites 
premiere  et  seconde  roues  a  empreintes  (30,  31) 
et  s'etendant  transversalement  auxdits  en- 
sembles  de  plateaux  (11,  12,  13,  14,  15,  16),  lesdits 

w  ensembles  de  plateaux  (11,  12,  13,  14,  15,  16) 
etant  assujettis  a  ladite  courroie  sand  fin  (28)  pour 
transporter  les  produits  (2)  a  partir  de  la  premiere 
position  jusqu'a  la  troisieme  position  en  passant 
par  la  seconde  position; 

15  c)  au  moins  un  ruban  de  cerclage  continu  (S,  S') 
dispose  a  la  seconde  position  et  s'etendant  verti- 
calement  a  travers  le  trajet  dudit  ensemble  de 
plateaux  (11,  12,  13,  14,  15,  16)  en  alignement 
avec  un  espacement  entre  lesdits  plateaux  ele- 

20  mentaires  (a,  b,  c);  et 
d)  au  moins  un  dispositif  de  liaison  et  de  coupe 

(21,  21')  dispose  a  la  troisieme  position  pour  lier 
et  couper  ledit  ruban  de  cerclage  de  fagon  a 
realiser  une  bande  (33,  33')  pour  encercler  les 

25  produits  allonges  (2)  dans  ledit  ensemble  de 
plateaux  (11,  12,  13,  14,  15,  16), 

caracterise  par  le  fait  que  ledit  ruban  est  un 
ruban  thermo-retrecissable,  que  le  dispositif  de 
liaison  et  de  coupe  comprend  une  paire  de  lames 

so  superieuresetinferieureespacees(21a,  21b;  21  'a, 
21  'b)  s'etendant  en  alignment  vertical  I'une  avec 
I'autre,  lesdites  lames  superieure  et  inferieure 
(21a,  21b,  21'a,  21'b)  etant  mobiles  verticalement 
en  se  rapproachant  ou  en  s'eloignant  I'une  de 

35  I'autre  pour  souder  ledit  ruban  de  cerclage  (S,  S'), 
et  que  I'appareil  comprend  en  outre  une  impri- 
mante  (34)  disposee  adjacente  audit  ruban  de 
cerclage  (S,  S')  pour  imprimer  les  specifications 
de  production  pour  chaque  groupe  de  produits 

40  allonges  (2)  pendant  que  les  produits  (2)  sont 
regus  et  stockes  dans  ledit  ensemble  de  plateaux 
(11,  12,  13,  14,  15,  16)  a  la  premiere  position,  et  au 
moins  un  ajutage  (25,  25')  dispose  a  la  troisieme 
position  pour  projeter  de  I'air  chaud  en  direction 

45  et  au-dessus  de  ladite  bande  (33,  33')  de  fagon  a 
serrer  etroitement  ensembles  les  produits 
allonges. 
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