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slide fastener which comprises blending pellets of a thermoplastic resin
containing 1 - 75 weight % of This invention relates to a slide fastener
and a  normally  liquid  or  crude  rubber-like  or- method of making the
same. More particularly, the  ganopolysiloxane with pellets of a
thermoplastic invention is concerned with such a slide fastener   5   resin
free of the organopolysiloxane; stirring the which carries thereon coupling
elements formed      blend with heat until there is obtained a hot melt
from a thermoplastic material into a discrete struc-  containing the
organopolysiloxane in the range of ture and which finds wide application on
jackets,  0.01 - 10 weight %, and subjecting the hot melt to trousers,
shirts, bags, shoes, tents and the like.  split injection molding to form a
row of discrete A typical example of slide fastener having cou-  io
coupling elements on a beaded edge of a stringer pling elements made of a
thermoplastic resin is    tape. disclosed for example in Japanese Patent
Publica-      The above and other objects and features of tion No.
58-13166. This prior art and other known  the invention will be better
understood from the slide fastener elements still have much to be de-
following detailed description taken in conjunction sired in respect of
smoothness with which they are  15  with the accompanying drawings which
illustrate by coupled and uncoupled by a slider.                 way of
example a preferred embodiment. To provide a row of discrete resinous
coupling    Figure 1 is a plan view of a split mold for elements on each of
a pair of stringer tapes, there  injection-molding a row of coupling
elements on is used a split molding machine comprising an        each of a
pair of stringer tapes, the view being upper (stationary) mold and a lower
(movable)  20    taken on the line I - I of Figure 2; mold having a
longitudinal core strip. On opposite    Figure 2 is a transverse
cross-sectional view sides of this core strip are formed a multiplicity of
taken on the line 11 - II of Figure 1; mold cavities for receiving and
shaping a hot melt    Figure 3 is a longitudinal side elevation of the of
thermoplastic resin into respective individual    split mold shown
separated for advancing the coupling elements to be attached to and along a
25  slide fastener stringers; and longitudinal, usually beaded edge of the
stringer     Figure 4 is a plan view of one example of slide tape. The
stringer tape or tapes upon hardening of   fastener product provided in
accordance with the resin thereon are pulled out from the molds       the
invention. with a pulling force large enough to peel the          Referring
now to the drawings and firstly to shaped coupling elements off the core
strip, in  3o  Figure 4, there is shown a typical example of a which
instance the pulling force would often be so  slide fastener F embodying
the invention which large that irregularities occur in the interspace or
comprises a pair of stringer tapes T, T each carry- pitch of the coupling
elements, resulting in mal-  ing along their respective longitudinal beaded
inner function of the slide fastener.                    edge Tb, Th a row
of discretely formed coupling The present invention seeks to eliminate the
35  elements E. A slider S is mounted on the slide foregoing difficulties
of the prior art by providing an  fastener F for reciprocative movement to
take the improved slide fastener whose coupling elements    opposed rows of
coupling elements E into and out are formed from such a thermoplastic resin
com-    of engagement with each other; i.e., to close and position which
will contribute to smooth, effective  open the slide fastener F in a manner
well known operation of a slider with respect to the coupling   40  in the
art. End stop members G and H are attached elements.
respectively to the top and bottom ends of the The present invention
further seeks to provide  fastener F for limiting thereat the movement of
the a method of making a row of coupling elements for  slider S as is also
well known. a slide fastener from a thermoplastic resin com-
According to the invention, the coupling ele- position by molding thereof
into a discrete coupling   45   ments E are formed, as by injection-molding
as structure having a uniform element-to-element in-  hereinafter
described, from a thermoplastic resin terspace or pitch.
composition comprising predominantly polyacetal, According to one aspect of
the invention, there  polyester, nylon and the like and importantly con- is
provided a slide fastener comprising a pair of  taining normally liquid or
crude rubber-like or- stringer tapes and a row of discrete coupling ele-
5o  ganopolysiloxane in the range of 0.01 - 10 weight ments formed from a
thermoplastic resin composi-   percent based on the resin. Specific
examples of tion and attached at predetermined intervals on a  such
organopolysiloxane include dimethylpolysilox- beaded edge of each of the
stringer tapes, the     ane, methylalkylpolysiloxane, methylvinylpolysilox-
coupling elements containing 0.01 - 10 weight % of  ane,
methylphenylpolysiloxane   and   methyl an organopolysiloxane normally in
the form of liq-  5s  (trifluoropropyl) polysiloxane. Their molecular
struc- uid or crude rubber.                               ture is typically
of a linear chain but may be of a According to another aspect of the
invention,   branched chain or cyclic. there is provided a method of
manufacturing a 2   
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organopolysiloxane to be incorporated in      A similar recess 17a is
formed in the inner the thermoplastic resin composition according to
surface of the upper mold 11 for receiving the core the invention is
normally liquid or in the form of a  13. A pair of tape receiving recesses
18a, 18b are crude rubber having a viscosity of greater than 10  formed in
the inner surfaces of the upper and lower CSt to preclude volatilization
and preferably above   5   molds 11 and 12, respectively, and extend in
par- 1,000,000 CSt to assume a crude rubber-like state  allel on opposite
longitudinal sides of the core so as to provide effective molding of the
resin and  receiving recesses 17a and 17b. The recesses 18a smooth sliding
relative movement between the cou-  and 18b are each dimensioned to receive
a web pling elements E and the slider S. To this end, the  portion Ta of
the respective tape T. slider S is also preferably formed from a similar
io  A multiplicity of molding cavities 19a and 19b thermoplastic resin
containing 0.01 - 10 weight   in opposed rows are formed in close proximity
to percent of the specified organopolysiloxane, al-  the respective core
receiving recesses 17a and though the slider may be otherwise metallic or
17b and in communication with the respective tape ceramic in the practice
of the invention.         receiving recesses 18a and 18b. The molding cav-
The organopolysiloxane is added in an amount  is  ities 19a and 19b are
each dimensioned to produce of 0.01 - 10, preferably 0.05 - 5 weight
percent  a coupling element E of desired size and shape on based on total
thermoplastic resin. Smaller than  and along each of the longitudinal
beaded edges 0.01 weight percent would give no appreciable     Tb, Tb of
the respective tapes T, T. improvement in regard to relative sliding
movement   A sprue 20 is formed in the upper mold 11 in between the
coupling elements E and the slider S.  20  communication with the core
receiving recess 17a Greater than 10 weight percent of organopolysilox-
for introducing a hot melt of thermoplastic resin ane would result in
reduced mechanical strength  into the molding cavities 19a and 19b. An
elongate and unpleasant touch of the coupling elements E.  runner 21 is
formed under and in communication There is no particular restriction
imposed upon  with the sprue 20 and extends longitudinally of the the
method of admixing the organopolysiloxane   25  upper mold 11. The runner
21 is adapted to distrib- with the thermoplastic resin. The former may be
ute the hot melt over and into a multiplicity of added to and well kneaded
with the latter which   paired gates 22 branched off from opposite sides
has been heated to melt in advance. Advanta-      of the runner 21 at
predetermined intervals or geously, a first batch of resin containing
highly  pitches registering with the respective cavities 19a, concentrated
organopolysiloxane is pelletized and   30  19b. admixed with a second batch
of resin free of or-     With this construction of the molding apparatus
ganopolysiloxane which is likewise pelletized, the  10, the stringer tapes
T, T are placed with their pelletized admixture being heated to melt, in
which  web Ta on the respective recesses 18a, 18b and instance the
concentration of organopolysiloxane is  with their beaded edges Tb
extending into the such that its contents in the resulting resin com-   35
respective cavities 19a, 19b. The molds 11 and 12 position are in the range
of 0.01 - 10 weight per-  are then closed. A hot melt of thermoplastic
resin cent. This procedure ensures homogeneous disper-  of the inventive
composition is fed through the sion of the organopolysiloxane in the
thermoplastic  sprue or sprues 20 to flow into the runner 21 and resin. The
first batch of resin contains preferably 1  thence through the gates 22
into the cavities 19a, - 75 weight percent of organopolysiloxane, more  4o
19b. Upon cooling and hardening of the thermo- preferably 15 - 60 weight
percent of crude rubber-  plastic resin, the lower mold 12 is moved down-
like organopolysiloxane.                          ward apart from the upper
mold 11, followed by Reference to Figures 1 - 3 inclusive shows a
actuation of the ejector 15 to lift the core 13 there- split type of
injection molding apparatus 10 which  by separating from the lower mold 12
the stringer is used in the production of elongate slide fastener  45
tapes T, T with the coupling elements E formed stringers each having a row
of discrete coupling  thereon together with all residual replicas 20a, 21a,
elements E formed on the stringer tape T. The     22a of the sprue 20,
runner 21 and gates 22, apparatus 10 comprises an upper mold 11 which is
respectively as shown in Figure 2. The stringer stationary and a lower mold
12 which is vertically  tapes T, T are thereafter moved unidirectionally as
movable toward and away from the upper mold 11.  6o  indicated by the arrow
P in Figure 3 and pulled A core 13 extends longitudinally centrally of the
apart from the core 13, in which instance the sepa- split mold 10 and is
supported on a vertical support  ration of molded coupling elements E from
the core pin 14 extending from an ejector 15 through the   13 is effected
with a minimum of pull according to lower mold 12. A spring 16 is adapted
to normally  the invention. urge the core 13 downwardly against a recess
17b   55  The invention will be further described by way formed in the
upper or inner surface of the lower  of the following examples taken in
connection with mold 12.                                          the
thermoplastic resin compositions to be used as the hot melt material for
molding the coupling 3  
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stringer tapes T, T. The viscos-  530 grams and for closing the stringers
was 680 ities noted in the reference and inventive examples  grams. are
those measured at [err] Reference Example 2 Reference Example 1
5 The procedure of Reference Example 1 was 50  weight parts  of polyacetal
(TENAX,        followed  except that nylon  6,6  (tradenamed tradename,
manufactured by Asahi Chemicals Co.,    AMILAN manufactured by Toyo Rayon
Co., Ltd.) Ltd.) and 50 weight parts of crude rubber-like    and
polybutyleneterephthalate (tradenamed PBT dimethylpolysiloxane having a
molecular weight of  10   manufactured by Toyo Rayon Co., Ltd.) were used
500,000 and a viscosity of 5,000,000 CSt were     in place of polyacetal to
produce their respective introduced into a kneader-mixer and stirred at
pellets SA-2 and SA-3 each containing 50 weight [err] for 10 minutes until
there was obtained a   % of crude rubber-like dimethylpolysiloxane.
homogeneous melt. This melt was extruded like strings into water and
pelletized. The resulting pel-  15   Reference Example 3 lets are referred
to herein as SA-1. The procedure of Reference Example 1 was Inventive
Example 1                               followed except that 20 weight %
of liquid dimethylpolysiloxane having a molecular weight of Polyacetal
(TENAX) pellets and SA-1 pellets  20  30,000 and a viscosity of 10,000 CSt
was used to were blended in a ratio of 99.75 weight % and 0.25  produce
polyacetal pellets SA-4 containing 20 weight % and stirred in a mixer at
room tempera-   weight % of liquid dimethylpolysiloxane. ture until there
was obtained a homogeneous mix. This mix was subjected to injection molding
by a   Inventive Example 3 split mold (such as shown in Figures 1 - 3) in a
25 monoaxial injection molding machine thereby pro-      The procedure of
Inventive Example 1 was ducing a pair of slide fastener stringer each
having  followed except that 99.75 weight % of nylon 6,6 molded thereon a
row of coupling elements E        pellets and 0.25 weight % of SA-2 were
used. The containing 0.125 weight % of dimethylpolysiloxane.  coupling
elements E on the resulting stringers con- The stringers were pulled out or
separated from the   30  tained 0.125 weight % of liquid dimethylpolysilox-
mold, in which instance the pulling force was mea-  ane. Pull force on the
stringers when separated sured to read 15.2 kg. The stringers were provided
from the mold was 16.3 kg. with a slider S of a metallic material to
produce a slide fastener F such as shown in Figure 4. The    Comparative
Example 2 slider was manipulated to open and close the slide   35 fastener
F, in which instance the pulling force was   The procedure of Inventive
Example 3 was measured to read 390 grams on opening and 430     followed
except that nylon 6,6 pellets alone was grams on closing.
used. The resulting stringers were separated from the mold with a pull
force amounting to 30.2 kg. Inventive Example 2
40 Inventive Example 4 The procedure of Inventive Example 1 was followed
except that 99.875 weight % of polyacetal    The procedure of Inventive
Example 1 was was used and mixing was continued until there was  followed
except that 99.75 weight %  of poly- obtained 0.125 weight % of SA-1. Crude
rubber-  45  butyleneterephthalate pellets and 0.25 weight % of like
dimethylpolysiloxane contents in the resulting  SA-3 were used. Crude
rubber-like dimethyl- coupling elements E were 0.0625 weight %. The
polysiloxane contents in the coupling elements E pulling force required to
separate the stringers from  on the resulting stringers were 0.125 weight
%. the mold was 20.2 kg. The pull required to open    The pull force
measured for separating the string- the stringers with a metallic slider
was 490 grams.   50  ers from the mold was 18.6 kg. Comparative Example 1
Comparative Example 3 The procedure of Inventive Example 1 was
The procedure of Inventive Example 4 was followed in the preparation of
slide fastener string-  55  followed except that polybutyleneterephthalate
pel- ers, except for the absence of SA-1. The stringers  lets alone were
used. The pull force required for were removed from the mold with a pull
measuring  separating the resulting stringers from the mold 26.8 kg. Slider
pull for opening the stringers was  was 29.6 kg. 4   
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to form a row of discrete coupling elements (E) on a beaded edge (Tb, Tb)
of a stringer tape The procedure of Inventive Example 1 was           (T).
followed except that 98.7 weight % of polyacetal pellets and 1.3 weight %
of SA-4 were used. Liquid   5   4. A method according to claim 3
characterized dimethylpolysiloxane contents in the coupling ele-   in that
said thermoplastic resin is selected ments E were 0.65 weight %. The pull
force for       from the group of polyacetal, polyester and separating the
stringers from the mold was mea-       nylon. sured to read 19.0 kg. 10  5.
A method according to claim 3 characterized Inventive Example 6
in that said organopolysiloxane has a viscosity of greater than 1,000,000
CSt at room tem- The procedure of Inventive Example 5 was
perature. followed except that 97.5 weight % of polyacetal pellets and 2.5
weight % of SA-4 were used. Liquid  15  6. A method according to claim 3
characterized dimethylpolysiloxane contents in the coupling ele-   in that
said organopolysiloxane contents based ments E were 1.25 weight %. The
stringers were        on total thermoplastic resin are in the range of
separated from the mold with a pull of 13.9 kg.       0.05 - 5 weight
Inventive Example 7                           20  7. A method according to
claim 3 characterized in that said thermoplastic resin pellets contain The
procedure of Inventive Example 1 was           15 - 60 weight % of said
organopolysiloxane. followed except that 99.5 weight % of polyacetal
pellets and 0.5 weight % of SA-1 were used. Crude  PatentansprUche
rubber-like dimethylpolysiloxane contents in the   25 coupling elements E
were 0.25 weight %. The pull  1. ReilverschluS (F), umfassend zwei
TragbAnder force required for separating the stringers from the  (T. T) und
eine Reihe einzelner Kuppelglieder mold was 9.6 kg.
(E), die aus einem Kunststoffgemisch gebildet und in bestimmten Abstanden
an einem Wul- Claims                                        30      strand
(Tb) eines jeden dieser TragbAnder (T, T) befestigt sind, dadurch
gekennzeichnet, 1. A slide fastener (F) comprising a pair of string-  daS
die Kuppelglieder (E) 0,01 bis 10 Ge- er tapes (T, T) and a row of discrete
coupling    wichtsprozent eines normalerweise in Form ei- elements (E)
formed from a thermoplastic resin    nor FlOssigkeit oder Rohgummi
vorliegenden composition and attached at predetermined in-  35
Organopolysiloxans enthdlt. tervals on a beaded edge (Tb) of each of said
stringer tapes (T, T), characterized in that said  2. Reif3verschluS (F)
nach Anspruch 1, dadurch coupling elements (E) contain 0.01 - 10 weight
gekennzelchnet, daB das Organopolysiloxan % of an organopolysiloxane
normally in the        aus der Gruppe Dimethylpolysiloxan, Methylal- form
of liquid or crude rubber.           40      kylpolysiloxan,
Methylvinylpolysiloxan,  Me- thylphenylpolysiloxan  und       Methyl- 2. A
slide fastener (F) according to claim 1 char-
(trifluoropropyl)polysiloxan ausgewdhlt ist. acterized in that said
organopolysiloxane is selected from the group consisting of dimethyl-  3.
Verfahren zur Herstellung eines Reifverschlus- polysiloxane,
methylalkylpolysiloxane, methyl-  45  ses (F), bei dem Kugelchen aus einem
thermo- vinylpolysiloxane,   methylphenylpolysiloxane     plastischen
Kunststoff, der 1 bis 75 Gewichts- and methyl(trifluoropropyl)polysiloxane.
prozent eines normalerweise flUssigen oder rohgummiartigen
Organopolysiloxans enthAlt, 3. A method of manufacturing a slide fastener
mit Kigelchen aus einem organopolysiloxan- (F) which comprises blending
pellets of a ther-  50  freien thermoplastischen Kunststoff gemischt
moplastic resin containing 1 - 75 weight % of     werden, das Gemisch unter
Erhitzung verrthrt normally  liquid  or crude  rubber-like  or-      wird,
bis eine heiBe Schmelze erhalten wird, ganopolysiloxane with pellets of a
thermoplas-    die das Organopolysiloxan im Bereich von 0,01 tic resin free
of said organopolysiloxane; stir-  bis 10 Gewichtsprozent enthAlt, und die
heiBe ring the blend with heat until there is obtained   55  Schmelze in
eine geteilte Form eingespritzt a hot melt containing said
organopolysiloxane     wird, um an einem Wulstrand (Tb, Tb) eines in the
range of 0.01 - 10 weight %, and sub-      Tragbandes (T) eine Reihe
einzelner Kuppel- jecting said hot melt to split injection molding  glieder
(E) auszubilden. 5   
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of liquid or crude rubber.           40      kylpolysiloxan,
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Anspruch 3, dadurch gekenn-        bande d'accrochage (T). zelchnet, daB
der Kunststoff aus der Gruppe Polyacetal, Polyester und Nylon ausgewihit
4. Procedd salon la revendication 3, caracterls6 wird.
en ce quo ladite resine thermoplastique ast 5      choisie dans le groupe
forme par le polyacetal, . Verfahren nach Anspruch 3, dadurch gekenn-
le polyester et le nylon. zelchnet, daB das Organopolysiloxan eine Za-
higksit von mehr als 1.000.000 cSt bei Raum-  5. Procedd salon la
revendication 3, caractdrise temperatur hat.
en ce que ledit organopolysiloxane a une vis- 10      cosite superieure &
un 1.000.000 CSt a tompe- 6. Verfahren nach Anspruch 3, dadurch gekenn-
rature ambiante. zelchnet, daB der auf den gesamten thermo- plastischen
Kunststoff bezogene Gehalt an Or-  6. Procede selon la revendication 3,
caracterlse ganopolysiloxan im Bereich von 0,05 bis 5         en ce quo la
teneur en organopolysiloxane Gewichtsprozent liogt.                   15
rapportde & la resine thermoplastique totale est comprise entre 0,05 et 5%
en poids. 7. Verfahren nach Anspruch 3, dadurch gekenn- zelchnet, daB die
KUgelchen aus thermoplasti-  7. Procedd selon la revendication 3,
caract~rls6 schem Kunststoff 15 bis 60 Gewichtsprozent        en ce quo
lesdits granulds de resine thermo- an dom besagten Organopolysiloxan
enthalten.   20  plastique contiennent de 15 & 60% en poids dudit
organopolysiloxane. Revendlcatlons 1. Fermeture a glissiere (F) comprenant
une pai- re de bandes d'accrochage (T. T) et une ran-  25 gde d'dldments
d'accouplement (E) separes, formds & partir d'une composition de resine
thermoplastique et fixes & intervalles pr~ddter- minds sur un bord renforcd
(Tb) de chacune desdites bandes d'accrochage (T, T), caracteri-  3o sae en
ce quo lesdits elements d'accouple- ment (E) contionnent de 0,01 a 10 % on
poids d'un organopolysiloxane normalement sous forme de liquide ou de
caoutchouc brut. 35 2. Fermeture a glissibre (F) solon la revendication 1,
caractdrlsde en co quo ledit organopolysi- loxane est choisi dans le groupe
forme par le polydimethylsiloxane, le polymethylalkylsiloxa- ne, le
polymethylvinylsiloxane, le polymethyl-  40 phdnylsiloxane    et   le
polymethyl- (trifluoropropyl)siloxane. 3. Procedd de fabrication d'une
fermeture a glis- siere (F) qui comprend le broyage de granules  45 d'une
rdsine thermoplastique contenant de 1 a 75% en poids d'un
organopolysiloxans norma- lement liquide ou semblable a du caoutchouc brut
avec des granules d'une resine thermo- plastique exempte dudit
organopolysiloxane,  so I'agitation du melange en chauffant jusqu'& ob-
tenir un melange fondu chaud contenant ledit organopolysiloxane dans une
plage comprise entre 0,01 et 10% en poids, et la soumission dudit melange
fondu chaud A un procede dis-  55 continu de moulage par injection pour
former une rangee d'elements d'accouplement (E) ad- pares sur un bord
renforcd (Tb, Tb) d'une 6    


