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AND APPARATUS FOR COUPLING TWO SINGLE ROWS OF CONTINUOUS ELEMENTS FOR A
SLIDING CLASP FASTENER (71)   We, YOSHIDA KoGYo K.K., a    One might
attempt to intermesh the two corporation duly organized under the laws
rows of continuous fastener elements by of Japan and existing at No. 1,
Kanda  using a single machine in which are pro- Izumi-cho, Chiyoda-ku,
Tokyo, Japan,do  vided in symmetric relation two separate 5 hereby declare
the invention, for which  element forming apparatus driven by a 50 we pray
that a patent may be granted to  common power source and which is there-
us, and the method by which it is to be  fore capable of producing a pair
of rows performed, to be particularly described in  of continuous fastener
elements at a and by the following statement: -      synchronous rate of
speed so that the res- 10  This invention relates to methods and  pective
element rows discharged can be 55 apparatus for coupling two single rows of
readily coupled together. However, such continuous fastener elements for a
sliding  a machine would be rather large and clasp fastener into a double
element row  would require high power to operate, in and more particularly
to a method and ap- all probability. It would furthermore be 15 paratus for
coupling two single element inconvenient to manipulate and difficult 60
rows which have been discharged respec- to dismount, assemble or service
because tively from  a pair of separately located  the two apparatus would
have to be loca- element shaping and transporting mach- ted apart and in
parallel. ines having different power sources, said    Another attempt
might be to intermesh 20 method and apparatus giving a constant the rows of
fastener elements which have 65 tension to the rows of elements and con-
been continuously discharged in opposite trolling the speeds of both of
discharge of directions from a pair of separately loca- the respective
single element rows and of ted element forming machines driven by
withdrawal of the combined or double ele- different sources of power.
However, it 25 ment row.                              would probably be
very difficult to equa- 70 In the production of a pair of fastener lize the
number of revolutions of one of stringers each carrying on and along its
the two power sources accurately with one longitudinal edge a row of
continuous  that of the other, with the results that fastener elements, it
has been customary  the rates of discharge speed of the two 30 to mesh
together the respective rows of single element rows would become dif- 75
fastener elements and thereafter secure  ferent one from the other and
furthermore them to the respective tapes by means for the tension applied
to one row of ele- example of sewing operation. It is therefore  ments
would accordingly vary relative to necessary to provide a procedure whereby
that applied to the other element row. 35 the two single rows of continuous
fastener   According to one aspect of the inven- 80 elements are coupled
together prior to at- tion there is provided a method of coupl- tachment to
the carrier tapes. This pro- ing or pairing two single rows of continu-
cedure is desirable from the viewpoint of ous fastener elements for a
sliding clasp preventing such continuous fastener ele- fastener which has
been discharged con- 40 ments as in a meandering or a coil form  tinuously
from a pair of separately located 85 from getting entangled or twisted due
to  element forming and transporting  sta- deformation of the elements
which would  tions, comprising: guiding the single con- otherwise take
place when the element tinuous fastener element rows around rows are stored
unpaired for extended  respective tension-applying  means each 45 periods
of time.                       movable between an upper limit position 90
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2 and a lower limit position and adapted to  respective rows 12 and 13 of
continuous impart constant tension to said single  fastener elements. The
element shaping element rows; advancing either one of the  and transporting
machines 10 -and 11 are two single element rows at a speed dif- located in
spaced apart, opposed relation 5 ferent' from' the speed of travel of the
and symmetrically with respect to an ele- other single element row;
coupling said  ments coupling section as referred to later. two single
element rows together into a  The machines 10 and 11 comprise res double
element row; withdrawing  the  pective frames 14 and  15, and respective
double element row at a speed higher than  die wheels 16 and 17 rotatably
mounted 10 the speed of travel of either of said single  on the frames 14
and 15. The  die wheels 75 element rows; discontinuing  the with- '16 and
17 are provided around their peri- drawal of said double element row when
pheries with teeth 18 and 19, respectively, either of said tension applying
means ar- which are adapted to heat-set the fastener rives at the upper
limit position;  and re-  elements that have been shaped. There may 15
suming the withdrawal of said double ele-  be used rotatable screws having
element 80 ment row  and simultaneously maintain-  forming threads in lieu
of the die wheels. ing or shifting the speed of travel of  The die wheels
16 and 17 are rotatable either of said element rows from high to  about
respective shafts 20 and 21 in low or vice versa, when either tension-
opposite directions as indicated by the 20 applying means arrives at the
lower limit  arrows 22 and 23 to advance and discharge 85 position.
the fastener element rows 12 and  13 According to another aspect of the
through discharging ports 24 and 25 of invention there is provided an
apparatus  the respective die wheels. Designated at for coupling or pairing
two single rows  26 and 27 are air nozzles for blowing air 25 of continuous
fastener elements for a  to cool the fastener element rows 12 and 90
sliding clasp fastener which comprises   13, respectively, upon departure
from the a pair of  oppositely disposed element  machines 10 and 11. The
element forming shaping and transporting means rotatable  machines  10  and
11  are  driven  by in opposite, directions  and at different  separate
power sources, not shown, such as 30 speeds for advancing the  respective
single  motors  to withdraw the fastener element 95 element rows
rows 12 and 13 but in which instance the a pair of upper and lower limit
switching  two  single rows  of elements 12 and 13 are means operatively
associated with each  usually moved on at slightly different of said
shaping and transporting means;   speeds for reasons already stated. 35 a
pair of tension-applying means  each    There are  provided two pairs of
spaced 100 adapted to  impart constant tension to said  guide rollers 28,
29 and 30, 31 rotatable respective single element row  and each  adjacent
the discharging ports 24 and 25 movable between said upper and lower  of
the  respective die wheels 16 and- 17. limit switching means;
The fastener element rows 12 and 13 are 40 coupling means for coupling said
two  trained' around and depend between the 105 single element rows into a
double element  guide rollers 28, 29 and between the guide row; and
rollers '30, 31, respectively. The fastener withdrawing means for
withdrawing said  element rows 12 and 13 are tensioned double element row
at a speed higher than  constantly by tension-applying rollers 32a 45 the
speed of travel of either of said single  and 32b guided therearound,
respectively, 110 element rows, either one of said tension-  which have'the
same  weight and are ver- applying 'means being engageable with  tically
movable between respective pairs said upper limit switching means to dis-
of detector switches 33a, 34a and 33b, 34b continue the 'withdrawal of said
double  such for example as limit switches or 50 element row  and with said
lower limit  photoelectric  cells which are spaced ver- 115 switching means
to  maintain  or change  tically a predetermined distance  apart and the
speed of travel of either of said single  adapted to detect and control the
upper and element rows and sinultaneously to re-  lower limit positions of
the respective sume the withdrawal  of  said double ele-
tension-applying'rollers 32a, '32b. The ele- 55 ment row..    4
'         ments coupling or pairing section com  120 The invention will be
described by way of  prises a slider-shaped coupling means 35 example with
reference to the accompany-  which is provided centrally between the ing
drawing which is a schematic, eleva-  guide rollers 29 and 30 and which'
included tional view of a pairing machine.       therein a generally
Y-shaped' guide chan- 



60   Referring now to the drawing, there is  nel not  shown, -for  the
passage and coupl- 125 shown a preferred form of apparatus for  ing of the
fastener element rows 12  and coupling and pairing two single rows of  13
which have been advanced past the continuous fastener elements which com-
guide rollers 29 and  30, respectively. prises a pair of element shaping
and trans-  Located  downwardly  of the  coupling 65 porting machines 10
and 11 for forming  means 35 are a drive roller 36 and a pinch 130    3
1 475 873                                     3 roller 37 for withdrawing
the element rows  It will be appreciated that if the tension- 12 and 13
that have been coupled together.  applying roller 32a contacts the lower
Let is now be assumed that the element limit switch 34a with the element
row 13 forming machine 10 issues the continuous  advancing at the speed Vb,
this speed Vb 5 fastener element row 12 at a speed of Va  remains
unchanged.  Similarly, if  the 70 and the opposite element forming machine
tension-applying roller 32b contacts the 11 issues the continuous element
row 13  lower limit switch 34b with the element selectively at a speed of
Vb or Vb'. The  row 13 moving at the speed Vb', this speed relationship
between  these  speeds  is  Vb' remains unchanged. 10 Vb>Va>Vb'. The
selection of the speeds    Having thus described the operation of 75 Vb and
Vb' can be made by changing the  the apparatus, it will be understood that
rotating speed of the die wheel 17 of the  even in the event either one of
the two element forming machine 11 through an  single continuous fastener
element rows 12 unshown speed change gear. Closing the  and 13 should
travel at a speed either 15 switch 34a causes the die wheel 17 to  higher
or lower than the speed of the other  80 advance the element row 13 at
higher speed  element row, both rows of elements can Vb. When the  switch
34b is closed, then  be accurately registered with each other the die wheel
17 is caused to advance the  and coupled together under a constant element
row 13 at lower speed Yb'. The  tension applied by the respective tension-
20 fastener element rows 12 and 13 after  applying rollers 32a and 32b.
85 being paired are discharged by the drive    WHAT WE CLAIM IS  - roller
36 at a speed of Vc. The speed Vc    1. A method of coupling or pairing two
is set to satisfy the following relation:  single rows of continuous
fastener ele- Vc>Va, Vb, Vb'. The drive roller 36 can  ments for a sliding
clasp fastener which 25 be selectively stopped by actuating a suit- have
been discharged continuously from 90 able clutch, not shown, connected to
the  a pair of separately located element form- drive roller 36. The clutch
may be dis- ing and transporting stations, comprising: connected by closing
either of the switches   guiding the single continuous fastener 33a and 33b
and connected by closing  element rows around respective tension- 30 either
of the switches 34a and 34b.     applying means each movable between an 95
Now, if the fastener element row 12  upper limit position and a lower limit
moves at the speed Va, the fastener ele- position and adapted to impart
constant ment row 13 at the speed Vb and the paired  tension to said single
elements rows; fastener element rows or a double element   advancing either
one of the two single 35 row at the speed Vc, the tension-applying  element
rows at a speed different from  100 rollers 32a and 32b will ascend because
the speed of travel of the other single Vc is greater than Va and Vb. Since
Vb  element row; is greater than Va, the tension-applying    coupling said
two single element rows roller 32a will ascend and contact the upper
together into a double element row; 40 limit switch 33a whereupon the
clutch is    withdrawing the double element row at 105 disconnected to
discontinue the rotation  a speed higher than the speed of travel of the
drive roller 36. Simultaneously with  of either of said single element
rows; this, the tension-applying rollers 32a and    discontinuing the
withdrawal of said 32b both start descending. Since Vb is still double
element row when either of said 45 greater than Va and the tension-applying
tension-applying means arrives at the upper 110 roller 32b will descend and
contact the  limit position; and lower limit switch 34b, the drive roller
resuming the withdrawal of said double 36 resumes its rotation and
discharges the  element row and simultaneously maintain- paired continuous
element rows at the  ing or shifting the speed of travel of either 50 speed
Vc and at the same time the die  of said single element rows from high to
115 



wheel 17 is caused to feed the element low or vice versa, when either
tension- row 13 at the lower speed Vb'. With the  applying means arrives at
the lower limit drive roller 36 thus back in rotation, the  position.
tension-applying rollers 32a and 32b will   2.  An apparatus for coupling
or pair- 55 ascend until either of them contacts either  ing two single
rows of continuous fastener 120 of the upper limit switches 33a and 33b,
elements for a sliding clasp fastener which whereupon the driving roller 36
is again  comprises: brought to a stop. Subsequently, when the    a pair of
oppositely disposed element lower limit switch 34a is first engaged by
shaping and transporting means rotatable 60 the tension-applying roller 32a
descending  in opposite directions and at different 125 faster than the
tension-applying roller 32b, speeds for advancing the respective single the
drive roller 36 resumes rotation and  element rows; at the same time shifts
the speed of the    a pair of upper and lower limit switch- element row at
the element shaping and  ing means operatively associated with each 65
transporting machine 11 from Vb' to Vb. of said shaping and transporting
means;   130    roller 37 for withdrawing the element rows It will be
appreciated that if the tension- 12 and 13 that have been coupled together
applying roller 32a contacts the lower Let is now be assumed that the
element limit switch 34a with the element row  13 forming machine 10 issues
the continuous  advancing at the speed Vb, this speed  Vb S fastener
element row 12 at a speed of Va  remains  unchanged  Similarly, if the 70
and the opposite element forming machine  tension-applying roller 32b
contacts the 11 issues the continuous element row 13  lower limit switch
34b with the element selectively at a speed of Vb or Yb'. The  row 13
moving at the speed Vb', this speed relationship  between  these  speeds
is  Vb' remains unchanged. 10 Vb>Va>Vb'. The selection of the speeds
Having thus described the operation of 75 Vb and Vb' can be made by
changing the  the apparatus, it will be understood that rotating speed of
the die wheel 17 of the  even in the event either one of the two element
forming machine 11 through an  single continuous fastener element rows 12
unshown speed change gear. Closing the  and 13 should travel at a speed
either 15 switch 34a causes the die wheel 17 to  higher or lower than the
speed of the other 80 advance the element row 13 at higher speed  element
row, both rows of elements can Vb. When the switch 34b is closed, then  be
accurately registered with each other the die wheel 17 is caused to advance
the  and coupled together under a constant element row 13 at lower speed
Yb'. The  tension applied by the respective tension- 20 fastener element
rows 12 and 13 after  applying rollers 32a and 32b.          85 being
paired are discharged by the drive    WHAT WE CLAIM IS: - roller 36 at a
speed of Vc. The speed Vc    1. A method of coupling or pairing two is set
to satisfy the following relation:  single rows of continuous fastener ele-
Vc>Va, Vb, Vb'. The drive roller 36 can  ments for a sliding clasp fastener
which 25 be selectively stopped by actuating a suit- have been discharged
continuously from 90 able clutch, not shown, connected to the  a pair of
separately located element form- drive roller 36. The clutch may be dis-
ing and transporting stations comprising: connected by closing either of
the switches   guiding the single continuous fastener 33a and 33b and
connected by closing  element rows around respective tension- 30 either of
the switches 34a and 34b.    applying means each movable between an 95 Now,
if the fastener element row 12  upper limit position and a lower limit
moves at the speed Va, the fastener ele- position and adapted to impart
constant ment row 13 at the speed Vb and the paired  tension to said single
elements rows; fastener element rows or a double element   advancing either
one of the two single 35 row at the speed Vc, the tension-applying  element
rows at a speed different from 100 rollers 32a and 32b will ascend because
the speed of travel of the other single Vc is greater than Va and Vb. Since
Yb  element row; is greater than Va, the tension-applying    coupling said
two single element rows roller 32a will ascend and contact the upper
together into a double element row; 40 limit switch 33a whereupon the
clutch is   withdrawing the double element row at 105 disconnected to
discontinue the rotation  a speed higher than the speed of travel of the
drive roller 36. Simultaneously with  of either of said single element
rows; 



this, the tension-applying rollers 32a and    discontinuing the withdrawal
of said 32b both start descending. Since Vb is still double element row
when either of said 45 greater than Va and the tension-applying
tension-applying means arrives at the upper 110 roller 32b will descend and
contact the  limit position; and lower limit switch 34b, the drive roller
resuming the withdrawal of said double 36 resumes its rotation and
discharges the  element row and simultaneously maintain- paired continuous
element rows at the  ing or shifting the speed of travel of either 50 speed
Vc and at the same time the die  of said single element rows from high to
115 wheel 17 is caused to feed the element low or vice versa, when either
tension- row 13 at the lower speed Vb'. With the  applying means arrives at
the lower limit drive roller 36 thus back in rotation, the  position.
tension-applying rollers 32a and 32b will   2. An apparatus for  coupling
or pair- 55 ascend until either of them contacts either ing two single rows
of continuous fastener 120 of the upper limit switches 33a and 33b,
elements for a sliding clasp fastener which whereupon the driving roller 36
is again  comprises: brought to a stop. Subsequently, when the    a pair of
oppositely disposed element lower limit switch 34a is first engaged by
shaping and transporting means rotatable 60 the tension-applying roller 32a
descending  in opposite directions and at different 125 faster than the
tension-applying roller 32b, speeds for advancing the respective single the
drive roller 36 resumes rotation and  element rows; at the same time shifts
the speed of the    a pair of upper and lower limit switch- element row at
the element shaping and  ing means operatively associated with each 65
transporting machine 11 from Vb' to Vb. of said shaping and transporting
means;   130    4                                      1 475 873
4 a pair of tension-applying means each  or 3 wherein said pair of
tension-applying adapted to impart constant tension to said  means comprise
rollers having the same respective single element rows and each  weight.
30 movable between said upper and lower   5, An apparatus as claimed in
claim 2, 5 limit switching means;                  3 or 4 wherein said
coupling means com- coupling means for coupling said two  prises a
slider-shaped  structure having a single element rows into a double element
generally Y-shaped guide channel for the row; and
passage  of the two single element rows.   35 withdrawing means for
withdrawing said   6.   An apparatus as claimed in claim 2, 10 double
element row at a speed higher than  3, 4 or 5 wherein said withdrawing
means the speed of travel of either of said  single  comprises a drive
roller and a pinch roller. element rows   either one of said tension-    7.
A  method of coupling or pairing applying means being engageable with said
two single rows of continuous element for 40 upper limit switching means to
discontinue  a  sliding  clasp fastener substantially as 5 the withdrawal
of said double element row  herein described with reference to and as and
with said lower limit switching means  illustrated in the accompanying
drawing. to maintain or change the speed of travel   8.  An  apparatus for
coupling or pair- of either of said single element  rows and  ing two
single  rows of continuous element 45 simultaneously to resume the
withdrawal for a sliding clasp fastener substantially 20 of said double
element row.              as herein described with reference to and 3. An
apparatus  as claimed in claim 2  as illustrated in the accompanying draw-
wherein said pair of element  shaping and  ing. transporting means each
comprise a rotat      . MARKS & CLERK, able die wheel having around its
periphery       Chartered  Patent Agents 25 teeth adapted to heat set the
fastener ele-    57-60 Lincolns Inn Fields ments.
London, WC2A 3LS. 4. An apparatus as claimed in claim 2  .      Agents for
the Applicants. Printed for Her Majesty's Stationery Office by The
Tweeddale Press Ltd., Berwick-upon-Tweed, 1977. Published at the Patent
Office, 25 Southampton Buildigs London, WC2A lAY, from which copies may be
obtained.    


