- 1'Q SLI DI NG CLASP FASTENER This invention relates to a sliding clasp
fastener and nore particularly to inprovenents in coupling elenents used

therein. Sliding clasp fasteners or zippers find 5 extensive applicati v
on garnents, shoes, bags and other daily commpdities as well as on

i ndustrial- materials and products. It has been-a common practice to app
cettain lubricating materials such as paraffin to the coupling 10 el eneénts
.of the—fastener as and when the sanme fails to function snooth ¥~' use.. -
This was done by coating or otherw se depositing such |ubri unE rial
on the exposed outer surface of the fastener elenments. The lubricating
Jraterial thus applied was susceptible to 15 separation fromthe el ements
~under the influence of external physical forces exerted when cleaning, or
by the chem cal action of cleaning solvents i.n cleansers, or by repeated
- inpinging contact of the coupling heads of mating el ements during opening
and closing of the -2- fastener. As a result, the fastener would
mal function or even becone inoperative. :

| - 1-
SI..IDIN(.:'.' CLASP FASTENER -

‘This invéntiqn relates to a sliding clasp
fastener and ﬁore particularly to impfovements in
couplfng elements used theréin, .

| Sliding clasp fasténérs or ziépers find
5 .extensive application pn garmehté, shges,'bags andl
_ other daily éommodities as ﬁell as on industrial
" materials and prdducté.z .

It has been a common practice to appiy certain

lub;icating materials such as paraffin to thelcoupling

10 elements of the fastener as and Qhen'the same“fails to

\\/' | function smoothly'in use. This was done by coating or
otherwise depositing.such'lubricating material on the
expoéed'outer'surfacé of the fastener elements. The

| lubricating'material'thus applied was susdeptiblé to

15 separation from the elemehts.under thé influencé of
external physical forces éxerted when cleaning, or by'
.the chemical action dﬁ cleaning Soivents in cleénsers,
or by repeated impinging contact of the coupling,heéds

of matiqg elements during opening and closing of the



Ep fastener 5. having a continuous row of plastic nonofilanentary

pling el ements which can retain the proper and smooth functioning over
‘ext ended periods of use or even after it has undone repeated cl eaning. 3
According to the present |nvent|on there is 10 provided a sliding clasp
f.astener conprising a pair of opposed support tapes, rows of coupllng
el ements having a continuous spiral or neander formation provided with
coupl i ng heads and nmade from a plasfig ponofilament, and a slider nenber
adapted to take said roms of 15 el emehts into and out of sliding engagenent

with each ot hgy 23?4 fd ! 2080 DO OE 45 tBH ¢ Rid i d Bfnélffddl‘i‘i'&ﬁ
u naTIy the

ext endi ng. Ionglt reof, and a | ubr.i cative agent I n at

| east sone Ofo ad¥bn NbEEimse iﬁbperaﬂimejnventlon w il be descrlbed by way

of exanple with reference to the acconpanying draw ngs,. wherein:- Figures

1A, 1B and 1C ar eI nagrelibaey poseitl eenC mescd @ffetHeC ahdentibd wet rating forns -
of filamentary fastener elenents provi ded in accordance mnth the 25

|nvent|on 3 . -

) s beI I eved p055| bl e ‘by neans of the invention to prow de a slidi ng
oad

prmnué a sliding clasp fastener

hav1ng a contlnuous row of plastlc monofxlamentary

o

coupllng elements whlch can retaln the proper and
smooth functlonlng over extended periods of use or even : }'-
after it has unddne;repeated eleaning. | t,f
'According-toltne preeent invention, there*ié
10 provided a sliding clasp fastener.compriSingga pair of
opposed'eopport'tapes, roms of'coopling'eleMentS'having
a contlnuous spiral or meander formatlon prov1ded w1th
'.coupllng heads and made from a plastxc monofxlament,
and a slider member adapted to take sald rows of
ds..elements 1nto and out of slldlng engagement with each
other, said monofllament hav1ng a mu1t1911c1ty of
lndents extendzng longxtudlnally thereof, and a | _ _&‘j
-lubrlcatlve agent ; in at least some of sa1d
‘indents. | -

'20 ' _ The 1nventlon w1ll oe descrlbed by way of example with

reference to the accompanying draw1ngs, wherein:-

Figures 1A, lB'and 1c are fragmentary'views each
schematlcally 1llustrat1ng forms .of filamentary
fastener elements prov1ded in accordance with the

25 znventlon;



Figures 2A through 2D are cross-sectional views on-enlarged scal e each <
schematically illustrating the formation of indents filled with | ubri'cati"
mat'erial in the surface of the fastener elenent; 5 Figure 3 is a '
plan view of mating rows of fastener elements coupled together by and in a-
slider menber; Figure.-4 is a schematic view on enlarged scale illustrating
the encircled portion E of the fastener 10 el ement shown in Figure 3, and
Figurg 5 is a cross-sentional view of the mating fastener elenents coupled
. together in the slider nenber. Referring first to Figure 5, there.is shown
a 15 typical formof a sliding clasp f-asxener 10 which conprises a pair of
opposed fastener support tapes 11, 12 carryi.ng rows of coupling el enents
13, 14 attached to the Riayres i27e thapagha2Daret icrossngsciiorabdvieaken i nto
and out of mutual engagenent by a slider nmenber 20 16. The cquplin

el enents 13, 14 Q% SFHiAAFIHS GHE &RCH AFRBATRS SR 13 ﬁé&t"é&rél"énﬁofzhgd f _rorh
2 Conti nuous. opiEmARigR Atiandeith dided ¥l 18 Raet T BachBoatment |
LS o ea ot s AEERIRAA Ul NS el P12t 111 et
'5 Figure 3 is ‘a plan view of mating rows of
fastener éléments coupled-together_by and in a Slider
member ; | |
N B - Figure 4 is a schematié view on enlarged scale
illustréting the encircled portion E of the fastener
10 element shown in Figure 3, and
| Figure 5 is a c:ossfsentional'view of the mating
fastenerlelements coupled together in the slider
member . |
Reférring fifst to Figure 5, there is Showh a
15 typiéai form of a sliding clasp fastener 10 which
ICOmprises a p&ir of oppbsed fastener support tapes 11,
12 carryiﬁg"rows of coupiiﬁg elements 13, 14 attached
. 'to the respecti?e tapes as by stitéhings 15 and taken
“into #nd out of mutual engagement by a slider member
20 1s. _ | |
| The coupling elemeﬁts 13, 14 to which the
present inventi§n is directed are formed.from'a plastic
filamentary material such as'polyamidé and polyester
rééines-intb a continuous spiral or meande: formation,
25 the illustrated embodiment being in spiral form as
better shown in Figure 3.

. The plastic filament designated at 17 and better



o shown in Figure .l is provided in its peripheral surface with-a
iplicity of minute. indents 18, the term"indent" conprehensively
Tepresenting a concave contour such as a groove or a recess, which indents-
are filled 5 with a suitable lubricative fraterial as hereafter. described.
The indents 18 shown in Figure 1A are in the formof discrete lines of. =~
.varied lengths; the indents 18 in Figure 1B are in the formof dots, and
the indents 18" in Figure 1C are in the formof 10 continuous Ilnes*
| mportantly, the.indents 18, 18 and, 18" regardl ess of their dlfferent
configurations are oriented and dlst$|buted | ongi tudinally or in the

febsri bod k| BNl o] JalPiled ' QSIS
their wdths, d&qﬂcﬂq‘%at &'Fia Plof e e i fedtsl 10, ¢ MBS Whi ch may

be detérm ne sticity and ot her functional requirenents of the

~sliding cl asp fsdendonpreHisiviely rdbresenting e domd@iveS chtold - and 18"

may be formed by extruding a starting filanment froma nozzle provided in
I ts internalsyr igshe \groedve rorlgereoabssyy amm dasiegita dre ifiddd t he
particular indents to the peripheral -
' 5 wzth a sultable lubrlcatlve materlal as hereafter
descrlbed;- The 1ndents 18 shown 1n-F1gure 1A are in
the form of dlscrete 11nes of varled lengths,_the-_
indents 18' in Flgure 1B are 1n the form of dets, and ' ',.s
“the lndents 18" 1n Flgure 1C are 1n the form of \‘/
iO'.contlnuous llnes.. Importantly, the 1ndents 18, 18' and
_ 18" regardless of thelr dlfferent conflguratlons are
orlented and dlstrlbuted lqngltudlnally_or 1n_the
‘direction of the length ef.the-filament 17 for nurposes.
hereafter to be described.. | |
15 '_The indents_18,_18' and 18"_are inVisiply'smail,
- their &idths and_depths being-of the order of 0.1 to
10s microns which may befdetermined such that
elasticity and other functional requirements of the o | \J/
sliding clasp fastener are retalned _
.20 o The 1ndents 18, 18' and 18" may be formed by
extrudlng a startlng filament from a.nozzle provided in
its internal periphery with ridges and groeves designed . .
'fo impart the'particular indents to the peripheral
surface of_éhe_filamente17. The indents maylbe also
25 formed by passing the filament 17 in contaet with a
coarse surface having fine particles ﬁheren, or by

blasting a stream of air mixed with particulate



surface of the filanent 17. The indents may be also 25 forned by passing
the filanent 17 in contact with a.coarse surface having fine particles o
theron, or by blasting a streamof air nixed with particulate -5 - ~
~materjal over and longitudinally of the filament 17. Alternatively, the(iji)
indents 18, 18' and 18" may be formed when spinning a starting filanent

w tth due“con3|derat|on as regards draw ratio, tenperature and 5 other
condiit.iens as may be envisaged by one skilled in the art. The lubricative
‘agent to be used ip the invention and designated at 19 in Figure 2 nay be
any material which is resistant or infmfme to chemical 10 attack by '

.Cleansers - or their s Ivents used in cle the fastener.. Such eligible
‘materials ane;ﬂﬁ%ﬁﬁ#%& %j Qﬁ&ﬁéﬂlﬁii%ﬁear audidamantedd -

pol ypropyl ene e t 1 be dissol ved or 15
di spersed in aalg%e[ﬂﬁtweg’(/em% q%agn aé‘% g%yf 8% Peover the -
‘filament. 17, a er I ck drying.
-I'n the case of % l’1ecu rr{tf/a\lltedl ght po yceit I elﬁleag‘\ IC‘l’r |°Jcna'i"tﬁ'L &u agent 19,

substant|ally fEHHHEﬁE%HEin'&% regards draw ratio, temperature and
5 other condltrons as may be envrsaged by one skllled in |
lthe art; | |
The lubrlcatlve agent to be used 1n.the
\~;:pj _ invention and desrgnated at 19 in Frgure 2 may be any
.materxal which is resistant or immune to chemlcal
10 attack by cleansers or thelr solvents used  in cleanlng
the fastener. Such ellglble materlals are
polyethylene, polysxloxane, polytetrafluoroethylene,
polypropylene and the llke. |
Thé lubricative agent 19 may - be dissolved or
.15 'dispersed in a suitable solvent which can be applied
uniformly over the filament lf,.and is well |
penetrative and volatile to permit quick drying. 1In
\*/_ the case of a low moleoular welght polyethylene
| 1ubr1cat1ve agent 19, substantlally homogeneous fine
20 partxcles of thxs material are dxssolved or dispersed
in the solvent, applied to the perlpheral surface of
N the filament 17, dried to strip:off the solvent.and_
heated at a temperature ahove the melt point of
ethylene to allOW'firmlammddn@ of the lubricative
25 agent 19 in the indents 18,'(18',.18"), This process
can be shortened by treating the filament l7.directly

with liquefied polyethylene.



ied to the peripheral surface of the filanent 17, dried to strip off
€ solvent and heated at a tenperature above the mel t poi nt of ethylene to

~allow firm enbedding of the |ubricative 25 agent 19 in the indents 18,

(18", 18"). This process can be shortened by treating the filanent 17 S
*dlrectly with liquefied. pol yet hyl ene... The application of the Iubrlpatlve :
agent 19 to the filanment 17; that is to fill and enbed the agent 19 |n\Lhe

i ndents 18, (18, 18") in. t he filame6t-17, as schematically illustrated in
Figures 2A - 2D, is 5 acconplished by neans of roll coating, spraying or. -
imersing in a solurhGnaQPld¢%9e¢8|©ﬁ tite | Lvbr Ecatifce aagent 1B tdhis can be’
~done during extrusion of the filanment 17,  after the filanment 17 has been

formed into 'éhﬁlpﬁlf@“%‘?'én%?li sthat 11§1 t‘brth eang embed cthe ARAE 10 .
f ast h b Th f _
I ubri cat .Vismifﬁ‘e% H e tlebe RF £ER e JSfpaén €ailmt 17 which -
t t f I d '
g.;slggzntconnn %ﬁ?%glbfﬁg%rlca.ivggl ESI£h5nzés p ygﬁ%SIgnepgeggﬂsee_
'tis 'e%s "?éé‘cfm;?i’féﬁé’& UP s e HOLETE8S 1G] Ufaying or -

immersing in a solutlon or dlsper51on of lubrlcatlve '

éégbparticles of this material are dissolved or dispérsed in the solvent,
t

'agent 19. This can be done durlng extruszon of the ‘_
filament 17, after the fllament 17 has been formed rnto
couplrng elements 13, 14, or after a complete product . .. i k—/
10 fastener has been made, whlchever is more convenlent.
The-type of_lubrlcatlve agent 19 to be used
depends upon the type of fllament 17 which is most
commonly polyamlde and polyester resxns.. In the case
of polyamlde fllament,_the most sultable lubrlcatlve
15 agent is polyethylene because lF:lS less
Water-absorptive and can'therefore minimize
water—absorptlon of the filament per se so as to retaln
‘the propertles and d1mens1ona1 stablllty of the | | \;/
coupling elements 14, 14. | | | | '
20 o Referrlng now to Flgure 3 there is shown on
enlarged scale a fragmentary portlon of the fastener 10
in whlch opposed rows of coupllng elements 13, 14 are
.recelved 1n the slider member 16._ The coupllng heads
13' and 14° of the matlng elements 13 and 14 are | T o ;
25 brought 1nto and out of slldlng engagement w1th one
| ganother in the dlrectron of the arrows, Since the

coupling heads 13*, 14°' are-formed at the portions of



wat er - absorption of the filanment per se so as to retain the properties
di rensional 'stability of the coupling elenents 14, 14. 20 Ref er,
now to Figure 3, there is shown on enlarged scale a fragnmentary porti on
the fastener 10 in which opposed rows of coupling elenments 13, 14 are
received in the slider nenber 16. The coupling heads 13' and 14' of the
matii ng glenénts 13 and 14 are. 25 brought into and out of sliding
engaggpent with one another in the direction of the arrows. Since the
~coupli-ng heads 13', 14' are forned at the portions of -7- the elenents
13, 14 which are turned into adjacent- dorvol uti ons as better shown in
Figure 5, it is to be noted that the indents 18 in the elenments~13, (14) at
“the region of tthe elem@ntisnd nedds whidch( are) taraed iptpepddacestextend -

- perpendicularly with respect. to the plane of the fastener 1Q or the plane
of Figure 4 shGAnYlirdons:iasc bedtes: shewne igf Figygee33 d& ASr &%ehrar ged

"svale Of {1 APl oIS A 00l 1, LAt Riehcky VOIOTER) of (e
Deas 18 o1, b SUELAE Bl BB PR, nikh 2361 2P ke contac
' ‘5 oriented to extendiperpend;culérly with respect to the
plane of the fésﬁener 10'or_the pléne of Figuré 4
shoWing the_encifcled portioh E of Figure 3 on mbré
\_).. o enlargedr5cale, or trénsverSe;y'of the width_of the
féstener 10. Movement of the slider member 16 in one
_-10 direction or thé,bther causes the coupling heads 13‘;
. 14' to come into sliaing contact with each other, tﬁé
contact taking place iﬁ a'directiongparélled-tb the
plane of Figure 4 with the result that ﬁhe forces of
sliding.contact are directed to urge the lﬁbficative
15 ,agent.19 rather into than Out.of'the indents 18f'_Thi§
_ensures prolonged reﬁentibn-offthe_lubficative agent 19
oh the coupling elements 13; 14 which leédslto |
maintenance-éf lubricity énd smooth coupling and
_ﬁncoupling operation of the fastener 16. The indents
.'20 18, 18' and 18" are all so minute that elasticity

desired of the filament 17 can be also retained.

25 .



' _gzggp of Fig
cted to
i ndents 18.
on the coupl
snoot h coupl
<0 18, 18"
filament .17

ure 4 with the result that the forces.of sliding contact are

urge the Iubricatl ather into than out of the-
.Thi s ensures prolm “!Hmm! l[)f the lubricative agent 19 °

ing elenents 13, 1 t*0. mai nt enance of lubricity and
ing and uncoupl i ng operation of the fastener 10. The indents -
and 18" are all so.mnute that elasticity desired of the ,

can be also retained. 25 CLAIMS: - 1. Asliding clasp s«

fastener conprising a pair of. opposedpsupport tapes, rows of coupling

el enents havi
coupling hea

~ adapted to t

wi th each ot
extending |l o

|g% a continuous spiral or meander fornatlon provi ded mnth'5
de from.a plastic nonofilanment, and a slider nmenber .

ake sai gyr rg&% |fgékégg%(%gw Siddlid nggenent

her, safjld (r)rxxbﬁo ?ﬂri aving a |pE|9'Ic]Ttyggf gpag'ents :

nSbgakldad dppd eT enbes ANfows 1E dols] iR | QFeR@Y having i D

at | east sone of saidindents. 2. A sliding clasp fastener as clained in

d aim1 wher
I'engths orie

5

10

-'1ndents_extend1ng longltudlnally_thereof,'and a : t,f
lubricative agent in at least some of said
indents.

15

e rbaﬂtrhud\dempxﬁ.‘e on meémndex nfymak o epmmhldm wifthvari ed
nted in the direction of

coupling heads and made from a plastzc monofllament,l

and a sllder member adapted to take said’ rows of

elements lnto .and out of slldxng engagement wzth each

other, sald monofllament havxng a mult1p11c1ty of

2. A sliding clasp fastener as claimed in Claim
1 wherein said indents are in the form of discrete

lines'of-varied lengths oriented-in the direction_of

the length of the monofllament

3. A slldlng clasp fastener as claimed in Claim

| 1 wherein sald indents are in the form of dots oriented

20

and.distributed;in the direction of the length'of the
monofilament. - a _' |

4. A Slidinghclaso fastener.as_claimed_in Claim
1 wherein said indents.are”in the form of continuons
lines extendlng longltudlnally of the monofllament.

5. A sliding clasp fastener as claimed in any

_ precedlng claim mher81n said lubrlcatlve agent is a materlal

25

reslstant to cleanxng ‘solvents or: cleansers and
selected from the group of polyethylene, polysxloxane,

polytetrafluoroethylene and polypropylene._



.5 ‘the length of the nmonofilanent. 3. A sliding clasp fastener as clained-
n Caim1l wherein said indents are in_t oriented and

i stributed in the direction of the length of the nmonofilament. 20 @

i A sliding clasp fastener as ¢l ai msam mmﬂ““mm ein said indents '

the formof continuous |ines exten “ ly of the '

nofilagent. 5. A sliding clasp fasterer® ast cl™ai fed i n- any preceding.

ai’ ms.\merel n said lubricative agent is a material 25 resistant to

eani ng solvents or cleansers and selected fromthe group of polyethylene,

| ysi | oxane, pol ytetrafl uoroethylene ard ol ypr opyl ene. 6. A sliding

asp fastener as clai d Ln g’rf?j m 1 wherein said indents at the coupling
ads of the elenents e Brf 4S8 éﬁatﬁéﬁﬁeﬁﬂl‘é{ﬂw?@ g (Haidspect

g the plane of th n i din Ias f.ast ener
sfibstantial ly as ldg'gg??%gdg‘é\f md "e':rser?éetpg ﬁﬁﬁpg ?Irf%%fraﬁ atqen t he
f Conpanylng dra@l@ﬂ%nts are orzented ‘to extend ‘perpendicularly with

respect tO;the plane oflthe fastener.
5 o : 7. A sliding clésp fastener substantially as described

mith reference to and as illustrated in the'actompanying drawings.




