
GB2024699 B SPECIFICATION                                    complicated,
as does that of the former example which relies upon the clamping device.
Apparatus for injection molding of continuous slide  According to the
invention there is provided an fastener chain
injection molding apparatus of the type wherein a 5
70 continuous slide fastener chain is manufactured by This invention
relates to an injection molding  repeating the steps of so advancing a pair
of stringer apparatus for providing a continuous length of slide  tapes,
between a stationary mold and a movable fastener chain by repeating the
steps of advancing  mold while the molds are open, that the stringer
intermittently a pair of stringer tapes through the  tapes are advanced
beyond the position in which 10 spacing between a pair of molds of
injection  75 they are required to be for molding, retracting said molding
means, closing the molds on the tapes   tapes to said position and
tensioning said tapes, during the pauses in the advance of the tapes to
closing the molds and injection-molding a row of injection-mold fastener
elements along the      fastener elements onto portions of the tapes within
opposing inner edges thereof, and subsequently  the molds and thereafter
re-opening the molds, 15 opening the molds to permit the advance of the  80
which machine comprises:- tapes in the form of a molded slide fastener
chain.  means for forming, at the time of the injection In the repetitive
injection molding of fastener  molding, a projection on a portion of a
runner which elements with the injection molding apparatus of the  is
molded together with said row of fastener type described, it is known that
the molded fastener  elements at the time of the injection molding; 20
elements will be attached to the stringer tapes askew   85  means for
detecting said projection and for halting and at an irregular pitch unless
the stringer tapes are  the introduction of said tapes into the spacing
subjected to a constant tension and clamped by the  between said molds in
response to detection of said pair of molds at a predetermined position at
the time  projection; of each molding operation. It is also known that the
means for retracting and tensioning said tapes 25 molding requires that the
pitch of the fastener  90 already introduced in the spacing between said
element at the connecting portion between a     molds in order to position
within said molds the previously molded fastener element row and a
portion of said tapes on which rows of fastener subsequently molded
fastener element row be the  elements are to be subsequently injection
molded; same as the pitch between adjacent ones of the  and 30 fastener
elements which are molded in each fastener  95  means for abutting the
posterior end of said element row, or such that a predetermined spacing
runner previously molded on said tapes so asto will be maintained between
the previously molded  correctly position and to tension said tapes. and
subsequently molded fastener element rows. To  Other objects, advantages
and features of the this end, it is conventional practice to apply a
tensile  invention will be apparent from the following 35 forcetothetapes
by providing the moldswith   100 description of the preferred
embodimenttaken in tensioning means, and further to control the feed of
conjunction with the accompanying drawings. the fastener element-equipped
tapes, namely the   Figure 1 is a cross-sectional view illustrating the
fastener chain, through the use of positioning means  essential portion of
an apparatus for injection so as to maintain a predetermined spacing
between  molding the fastener elements of a continuous slide 40 fastener
elements at the portions where a previously  105 fastener chain in
accordance with the present molded fastener element row adjoins a
invention; subsequently molded fastener element row. A basic  Figure 2 is a
plan view taken from above a method of carrying out such positioning, for
stationary metallic mold and illustrating a condition example as disclosed
in Japanese Patent Public  where previously molded fastener chain are 45
Disclosure No. 134533/77, comprises clamping the    110 positioned for the
following injection molding molded fastener chain in a clamping device to
feed  operation; and constant lengths of the fastener chain by means of a
Figures 3,4 and 5 are cross-sectional views of the feed cylinder, and
retaining the posterior end of  molding apparatus illustrating the fastener
chain previously molded fastener chain in place by    molding process. 50
bringing a pressing plate into pressured contact with  115  As illustrated
in the drawings, a stationary metal a guide plate provided on one of the
molds. Another  mold 1 and movable metal mold 2 are disposed in an method
as disclosed in Japanese Patent Publication  upright posture and arranged
so that a synthetic No. 4771/63 comprises feeding previously molded  resin
casting material can be injected from the side fastener chain by an amount
greater than that   thereof by means of an injection cylinder 3. The 55
required to feed the fastener chain up to a fixed  120 movable mold 2 has a
tape introducing portion 4 at position, and then causing the fastener chain
to  its upper end and a fastener chain feeding portion 5 return or move
back bythe amount of the extrafeed  at its lower end, the stringer tape
introducing portion to setthe stringertapes atthe predetermined      4
being provided with a plurality of guide rollers 6, position. However, the
actual method of moving  6', 6" and the fastener chain feeding portion 5
having 60 back the stringer tapes makes use of a retaining  125 a feed
roller 8 and a pressure roller 9, with the feed body for a roller that
supports the stringer tapes, as  roller 8 being connected to a drive shaft
7. As in the well as a pinion and rack adapted to shift the roller  prior
art, the movable mold 2 includes cavities 12,12 retaining body in the
direction that causes the  for molding fastener elements 11, a cavity 13
serving stringer tapes to move back. The apparatus for  as a channel for
distributing the synthetic resin 65 practicing this
methodthereforebecomesextremely  130 casting material tothe cavities 12,12,
and a plurality    



2     GB2024699 B
' of ejector pins 14,15 for dislodging from the.  fastener element are
injection molded. The movable movable mold 2 the incomplete articles molded
by  mold 2 is then separated from the stationary mold 1 the cavities 12,13.
Unlike the prior art, however, a  at the same time that the molded article
is dislodged single ejector pin 15, located off-center and nearer  fromthe
cavities 12,13,17 bythe ejector pins 14, 15. 5 the side of the stringer
tapes introducing portion 4, is  70 The braking member 19 and the tape
tensioning shorter than the other pins 14 and therefore defines  portion 20
of the tape introducing portion 4 are in still another cavity 17, with the
result that a small  operation atthistime. However, as shown in Figure
projection 16 is formed on a runner 10 which is  4, the braking member 19
is released as the movable molded by the cavity 13. The small projection 16
mold 2 again advances toward the stationary mold 1, 10 molded in this
manner is employed to effect control   75 whilethetension roller 21 of
thetapetensioning of a subsequent operation which will be described
portion 20 remains locked in position so that it later. The fastener chain
feeding portion 5 includes  cannot descend. In the meantime the feed roller
8 the pressure roller 9 and the feed roller 8 which has a  drives and hence
feeds the fastener chain s. During cutter for severing the runner from each
of the  the feeding operation, the small projection 16 15 fastener
elements,the rotating direction of feed  80 molded on the runner 10 is
detected bythe detection roller 8 being reversed at the time thatthe tapes
are  member 18. At the instant of such detection the feed moved back or
retracted. The fastener chain feeding  roller 8 is halted to stop the
feeding of the fastener portion 5 is further provided with a vertically
chain s simultaneously with the actuation of the adjustable detection
member 18 such as a limit   braking member 19 to lock the tapes t at the
entrance 20 switch for detecting the projection 16.      85 to the tape
introducing portion 4 and in concurrence The tape introducing portion 4
includes guide  with the release of the restraining lever23 of the tape
rollers 6,6', 6" and a braking member 19 opposing  tensioning portion 20
which therefore allows the the roller 6 operable to receive stringer tapes
t  tension roller 21 to descend and upwardly retract the introduced from
the outside, the braking member 19  tapes t. The feed roller 8 now rotates
in the reverse 25 acting to arrest the advance of the tapes t by  90
direction so as not to impede the retraction of the bringing the tapes into
pressured contact with the  tapes. It should be noted here that the
detection roller 6. The braking member 19 includes a pressing  member 18 is
adjusted and set beforehand at such a piece 19a provided on a rocker arm
19b which is  position as will allow detection of the projection 16 coupled
to a solenoid that is not shown in the   when the posterior end of the
molded runner 10 30 drawings, the rocker arm 19b being capable of  95
descends to a point below the position of the stopper effecting rocking
movement about a pivot pin 19c.  24 of the stationary mold 1. The tapes
tare thus Provided between the pair of rollers 6', 6" that lead  retracted
and hence raised; however, before the the tapes t to the clearance between
the molds 1,2 is  molds 1,2 are closed againthe posterior end of the a tape
tensioning portion 20 comprising a roller 21  previously molded runner 10
abuts against the 35 adapted for vertical movement in the manner of a
100 stopper 24 to prevent any further elevation of the movable pulley, a
balance weight 22 attached to the  runner. This completes the positioning
of the tapes roller 21, and a restraining lever 23 which pivots
preparatory to the next injection molding cycle and about a pivot shaft 23a
so as to contact the balance  allows the balance weight 22 to apply a
tensile force weight 22 and thus check the descent of the roller 21.  to
the tapes t and therefore subject the tapes to a 40 The mechanism which
operates the restraining lever  105 predetermined tension. The molds 1,2
are now 23, though not illustrated in the drawings, may  closed to effect
the ensuing injection molding of the comprise a rack, a pinion and a
cylinder adapted to  fastener elements. Repeating the foregoing drive the
rack so as to move the retaining lever 23  operation results in the
formation of continuous away from the balance weight 22.
lengths of slide fastener chain s. 45  The starting of the-braking member
19 and the  110  As described above, the apparatus for the tape tensioning
portion 20 as well as the halting and  continuous injection molding of
slide fastener chain reversal of the feed roller 8 are effected in response
according to the present invention includes a to an electric signal issued
by the detection member  stationary mold provided with a stopper, a movable
18 upon its detecting the small projection 16. The  mold provided with
ejector pins one of which is 50 detection member 18 is adapted so that
after the  115 shortened to furnish a cavity for forming a small issuance
of a single pulse no further pulses can be  projection on a runner, a
detection member generated before the lapse of a constant period of
provided on a fastener chain feeding portion of the time.
movable mold and adapted to detect the small Erected on the stationary mold
1 is a stopper 24  projection formed on the runner, as well as a braking 55
that abuts the posterior end of the retracted molded   120 member and tape
tensioning member provided on a runner 10 to limit the retraction of the
stringer tapes  tape introducing portion, the braking member, tape t. The
runner 10 which has been cut off by the cutter  tensioning portion and a
feed roller being controlled provided on the feed roller 8 is guided so as
to  in response to an electric signal delivered by the descend along a
vertical line, thus leaving fastener  detection member upon its detecting
the small 60 chain s which is led transversely away from the  125
projection formed on the runner. The tapes, upon apparatus.
having been fed a predetermined distance, are With the arrangement
described above, the tapes t  retracted by the operation of the tape
tensioning introduced between the molds 1,2 under a         portion which
also subjects the tapes to a constant predetermined tension, as shown in
Figure 3, are  tensile force after a predetermined length of the 65 clamped
in place by the molds 1,2 at which time the  130 tapes has been retracted.
The operation of disposing    



GB 2 024 699 B     3 the stringer tapes at the predetermined position
said fastener chain retracted by the operation of said within the molds can
therefore be reliably carried out  tape tensioning mechanism, said tapes
thereby despite the extremely simple construction of the     being halted
at a fixed position. apparatus. In addition, the fact that the cavity which
5 molds the small projection on the runner is formed     Printed for Her
Majesty's Stationery Office, by croydon Printing Company Printed for Her
Majesty's Stationery Office, by Croydon Printoing Company Limited, Croydon,
Surrey, 1982. merely by shortening one of the ejector pins enables
Published by The Patent Office, 25Southampton Buildings, London, the molds
to be readily fabricated and also enables   WC2A1AY,from which copies may
be obtained. already manufactured molds to be employed after a simple
modification thereof. 10 CLAIMS 1. An injection molding apparatus of the
type wherein a continuous slide fastener chain is 15 manufactured by
repeating the steps of so advancing a pair of stringertapes, between a
stationary mold and a movable mold while the molds are open, that the
stringer tapes are advanced beyond the position in which they are required
to be 20 for molding, retracting said tapes to said position and tensioning
said tapes, closing the molds and injection-molding a row of fastener
elements onto portions of the tapes within the molds and thereafter
re-opening the molds, which machine comprises:- 25  means for forming, at
the time of the injection molding, a projection on a portion of a runner
which is molded together with said row of fastener elements at the time of
the injection molding; means for detecting said projection and for halting
30 the introduction of said tapes into the spacing between said molds in
response to detection of said projection; means for retracting and
tensioning said tapes already introduced in the spacing between said 35
molds in order to position within said molds the portion of said tapes on
which rows of fastener elements are to be subsequently injection molded;
and means for abutting the posterior end of said 40 runner previously
molded on said tapes so as to correctly position and to tension said tapes.
2. An injection molding apparatus according to Claim 1, in which:- said
movable mold includes ejector pins for 45 dislodging fastener chain
including the molded rows of fastener elements therefrom by the action of
said ejector pins; said means for forming a projection being that one of
said ejector pins is shorter in length than the 50 others in order to form
a small projection on a runner which is being formed together with said
rows of fastener elements at the time of injection molding; said means for
halting being a projection detector 55 for generating a stop signal to half
the introduction of said tapes in response to detection of said projection
at the time said fastener chain is fed, and a braking mechanism for halting
the introduction of said tapes upon receipt of said stop signal; 60 said
means for retracting and tensioning being a tape tensioning mechanism
adapted to retract the already introduced tapes simultaneously with the
operation of said braking mechanism; and said stationary mold includes a
stopper that abuts 65 against the posterior end of said runner fused on to
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rows of fastener elements at the time of injection molding; said means for
halting being a projection detector 55 for generating a stop signal to half
the introduction of said tapes in response to detection of said projection
at the time said fastener chain is fed, and a braking mechanism for halting
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