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construction is described in Patent Spec1f1cat10n
No. 950 402. These fasteners were produced by

10 ~moulding an assemblage of individual fasteners, each
with a thin filament interconnecting a cross bar
with a head, and joined together by necks to a
common runner bar., These fasteners can be dispensed
using a gun as described in United States Patent

15 . Specification No. 3,103, 6566 . :

' After the development of the fastener descrlbed
in Specification No. 950,402, it was discovered that
these fasteners could be significantly and
unexpectedly improved by being stretched as ' -

20 described in Patent Specification No. 1,145,455
which also describes the stretching of the
individual fasteners of an assemblage
simultaneously. Additional methods for producing
stretched fasteners are described in Patent

25 Specification Nos. 1,151,750 and 1,225,841. As
described in those specifications, the assemblages
of fasteners are moulded with slight tapers in a
portion of their filaments in order to ensure that
the stretching will extend substantially to the

30 junctions of the filaments with the cross bars.




30 ' juhbtions of the filanments with the cross bars. 2 Wiile the
nuf acturi ng nethods described in these specifications provide suitable i

ragfeners, they.require an appreciable time interval, e.g. cycle tine,

et ween noul di ng and :the conpletion of 5 stretching. |In addition,

ile these nethods are eninently suitable f%r easily stretchable E
rystalline materials, such as nylon, they are less suitable for relatively ..
igid crystalline materials such as pol ypropyl ene. 10 . . Anot her °
ifficulty encountered with materials such as pol ypropylene is that the
rossibars tend to be pulled forward at their junctions with the filanents.

his distortion of the cross bar can nake the f-asteners inoperative and

roduce janm.ng 15 . i n di spensing devices. 'According to one aspect of

he present invention, a nethod of manufacturing an assenbl age of fasteners

conprises: (a) no f necte |nd| I dual
ag}t)ener s, each Zgjﬂm {:]g:gvili%gg?gfcag?elg‘?r qqerS]tgﬁfgﬁ i?ﬁréha Bo&R &R ch i s
oi ned by a f|Iaméﬁecbﬁhcfb}°§ﬁrﬂf@ﬁﬂﬂg suitahle benens,i ndiey dual

asteners while arepiirse pinbepbeeici adaet aginani itxhtéiﬂ\ffai' 'é”g“t c9kzgai d one

astener at a presarwe%@ms?c’ﬁﬁahaeat and ool N1 3s 68 of | T ament.

According Lo a secgnd aspect o ent I nVent T o
ranuf act ur ng an %gﬂ%g ition, while these methods are

eminently sultable for easily stretchable
crystalline materials, such as nylon, they are less
‘suitable for relatively rigid crystalline materials
such as polypropylene.

10 Another difficulty encountered with materials
such as polypropylene is that the cross bars tend to
be pulled forward at their junctions with the
filaments. This distortion of the cross bar can
make the fasteners inoperative and produce Jammlng

15 - in d1spen51ng devices. :

' Accordlng to one aspect of the present
invention, a method of manufacturing an assemblage
of fasteners comprises: (a) moulding the assemblage
as a set of connected individual fasteners, each

20 individual fastener including an end member which is
joined by a filament, and (b) stretching at least
one of the individual fasteners while a heated probe
is in contact with the filament of said one fastener

-at a prescribed position along the length of its

25 filament. :

According to a second aspect of the present
invention, a method of manufacturing an assemblage
of fasteners comprises: (a) moulding the assemblage
as a set of connected individual fasteners, each

30 individual fastener including an end member which is




fasteners conprises: (a) noul ding the assenbl age as a set of connected(f§§
I+vi dual fasteners, each 30 ° . individual fastener including an end

ber which is a'joined by a filanment, and (b) stretching the individual
£ eners sinultaneously while each filanent is subjected by a probe to
troll ed heating at a prescribed positign along the length of 5 t he
anment. Preferably, insulation is applied between the probe and the end
per. Thus, the end nenbers of the fastener are protected from adverse
ting effects and undesired heating effects at the end 10 menbers of -
i vidual fasteners are prevented. It is also desirable to cool  at I|east
the stretching el enents and.to have -t he jaw opening for the -
oci ated el ement of ‘a | esser magnitude than the mnimum di ameter of the
anents being 15 stretched. Details of certain preferred features are
follows. The assenblage may be fed into a stretching machine with jaws

at grip the f fHEHSb aOEEQﬁhbﬁtenQ%d (BveseweweMEngheﬁeseparated to
t ake up @ g £ Laments au5|n h@ flla nts to

onme controlléd%} 1 a?ﬁsneﬁﬁsﬁhqg% a 03§F etch the

i | ament s si mul t&ieouen Yy as]dsabeetcweud eyt axemrqbﬁ ftceecomerauedbl age of

retched fastenayst #¢r @l preberib2d positidwadlongr cher 2ehgtht lo& probe
' |nsul%ted -ﬂ¥£ér§ fﬁéﬁ@ Is preferably in the-formof a -

Preferably, insulation is applied between the
probe and the end member. Thus, the end members of

the fastener are protected from adverse heating
_ effects and undesired heating effects at the end
10 members of individual fasteners are prevented. It
is also desirable to cool at least one of the
strefthing elements and to have the jaw opening for
the associated element of a lesser magnltude than
the minimum diameter of the filaments be1ng
15 - stretched. :
Details of certain preferred features are as
follows. The assemblage may be fed into a
stretching machine with jaws that grip the fasteners
at opposite ends. The jaws are then separated to: -
20 take up slack in the filaments while causing thelr

filaments to become controllably heated. The Jaws
are then separated to stretch the filaments
simultaneously and are then relaxed to free the
assemblage of stretched fasteners and permit their
removal. Preferably, the probe is insulated.

The insulation is preferably in the form of a
mask or shield; advantageously this is a part of a
stretching jaw, but it may be a separate member.

The fasteners can be produced in a mould with
separable parts, with the filaments being subjected




may be a separate menber. The fasteners can be produced in a nmould with
sseparabl e parts, with the filanents being subjected 4 to controlled

: heating as ‘the noul d parts are separated. The controlled heating is
:desirably achi eved using an infra-red radiaffor, in conjunction with a 5
heated probe. The heating effect may be dlrected prrncrpally to the
,Junctlons of the filaments with their end nenbers. Each of -the filanents
desirably has a taper over a portion of its Iength in order to ensure that
the 0O stretching extends to the junctions with the end nenbers. o
However, the filaments may be of other configuration, including a generally
cylindrical configurat ion. The fasteners are preferably of a crystalline

-mask O shield; advantageously this is a part of a stretchrng j aw, but it%?

15 . material whose nolecules are reorientated by stretching and are -
desirably sel ecte fro Iene olyp ene and polyester

and acetal resins*® %’ééﬁ%&%ﬁ Ehg M@B{H Brial whi ch
is resistant to csb@&ﬂwtﬁdﬁnng 20 . The invention nay be carried
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: 5 heated probe. The heatlng effect may be directed
principally to the junctions of the filaments with
their end members.

Each of the filaments de51rab1y has a taper over
a portion of its length in order to ensure that the

10 stretching extends to the junctions with the end
members. However, the filaments may be of other
configuration, including a generally cylindrical
configuration. |

The fasteners are preferably of a crystalline

15 material whose molecules are reorientated by
streiching and are desirably selected from nylon,
polyethylene, polypropylene and polyester and acetal
resins. The preferred material is polypropylene
material which is resistant to cold stretching.

20 ~ The invention may be carried into practice. in
various ways but a number of examples will now be
described with reference to the accompanying
drawings, in which:

Figure 1A is a perspect1ve view of an assemblage

25 of fasteners; -

Figure 1B is an enlargement of a portion of an
individual fastener from the assemblage of Figure 1A;

Figure 2A is a plan view of stretching apparatus
used to manufacture the assemblage shown in Figures

30 1A and 1B;
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:'t he machi nes shown in Figures 2A and 5

i ng. Turning now to the draw ngs,
vi dual -fasteners 20-1 to 20-n of which each individual fastener,

fasteners; Figure 1B is an enlargenent of a portion of an
| fastener fromthe assenbl age of Figlre 1A, Figure 2A is a plan /
tretching apparatus used to nmanufacture the assenbl age shown in -
A and 1B; Fi gure 2B iség pl an view of an alternative: .
tive view of heating nenbers
2B; Figures 4A and 4B

atus; Figure 3 is a persp

rating an alternative nethod of manufacture; Figure. 5 |s a-

tive view.of a further assenbl age of fasteners; and 10
6A to 6C are perspective views of alternative assenbl ages prior. to .
Fi gure 1A shows an assenbl age 10

for

first fastener 20-1, includes a cross bar 20c which is.='“"

fed to a head 20h_bp ament 20f The fasteners 20-1 to 20-n are Zf
FbéﬁrP ﬁh iéEE§a§6NQMnch extend .

nthe cross bstsefBhingOapparatushy t hough the filanents-20f of the
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2B; _
Figures 4A and 4B are views 111ustrat1ng an
alternative method of manufacture;

Figure 5 is a perspective view of a further
assemblage of fasteners; and

Figures 6A to 6C are perspective views of
alternative assemblages prior to stretching.

Turning now to the drawings, Figure 1A shows an
assemblage 10 of individual fasteners 20-1 to 20-n
of which each individual fastener, for example  the
first fastener 20-1, includes a cross bar 20c which
is joined to a head 20h by a filament 20f£. The
fasteners 20-1 to 20-n are collectively joined to a
runner bar 11 by individual necks 20n which extend
from the cross bars 20c.

Although the filaments 20f of the fasteners 20- 1
to 20-n appear to be cyl1ndr1ca1 over the major
portion of their length beginning at the cross bars
20c, they typically display a region of slight
taper. This is illustrated in the enlarged fragment
of an individual fastener 20-1 shown in Figure 1B.
In the illustrative fastener 20-1 of Figure 1B there
is a minimum diameter of approximately 5.59 mm at
position A, located approximately 16.76 mm from the
junction 20j of the fastener 20-1 with the cross bar
20c. The diameter of the filament 20f gradually



i ndi vi dual fastener 20-1 shown in Figure IB. In the illustrative fastener
20-¥ of Figure 1B there is a m ni numdi aneter of approximately 5.59 nm at
position A, |ocated approxi mtety 16.76 nn1f%on1the_junction 20 of the _
pastener 20-1 with the cross bar 30 20c. © The di anmeter of the fil anent
POf gradual |y 6 increases to 6.10 mmat position B, then to 6.35 nm at
position C and further to 6.60 nmat position D. The fastener assenbly
shown_in Figures 1A and 1B'is stretched in a machine.30 of the construction
5. N~ shown in Figure 2A. The:machine 30 includes an outer jaw 31, an
‘nner jaw 32, and a-heat mask or shield 33. The outer jaw has an interior
tegion 31r for receiving one end of the product to be stretched and the

Wnner jaw 32 has a simlar interior region 10 32r for the other end of

lihe product. In th f ge.of unstretcghed.fasteneys, of
Which only the fi rgp(é%%%ﬁce)er_s g‘%’ ?-é.lgé \}i“gl gltepf’ﬁl'liilg?&' ?h’zéfh?’het?]eé\d%fm{“he
last ener 20h-is wi 8ki BosAdiian & jand reéyrdhesitoo® «t6fe mautat pesi thon D.30 .

taber“ This is illustrated in the enlarged fragnent 25 of an <::>
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outer jaw 31,.  an inner jaw 32, and a heat mask or
shield 33. The outer jaw has an interior region 31r
for receiving one end of the product to be stretched
and the inner jaw 32 has a similar interior region
10 32r for the other end of the product.
i In the case of an assemblage of unstretched
fasteners, of which only the first member 20-1 is
visible in Figure 2B, the head of the fastener 20h
is within the interior region 31r of the outer jaw
15 . 30 and the runner bar 11 is within the interior
regiBn 32r of the inner jaw 32.

The outer jaw 31 has a channel 3lc to
accommodate the portion of the filament 20f' near
the head 20h'. A similar channel 32c¢c is included in

20 the inner jaw 32. )

In addition, the inner jaw 32 includes a heated

‘probe 34. The heating effect is provided by an
inner heating coil 35 which is energized over a
cable 36 as desired. It is particularly desirable

25 to' operate the probe 34 shortly before and during
the stretching operation. In some cases the probe
34 is-heated only during stretching. In other cases
heating is applied after stretching has terminated.
In still other cases the probe is heated

30 continuously.
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b 34. The heating effect is provided by an inner heating coil 35 whic
iner gi zed over a cable 36 as desired. It is particularly desirable 25

wperate t he probe 34 shortly before and during the stretching _
ation. In some cases the probe 34 is.heated only during stretching. 1In

r cases heatlng Is applied after stretghlng has termnated. In stil

f cases the probe is heated 30 conti nuously. 7 In the particul ar’

di mrent of Figure 2A, the inner jaw 32 is stationary and the outer jaw

s separable away fromthe inner jaw by, for exanple, an hydraulic

hanism 5 Only one-half of the machine 30 is illustrated in

fre 2A and a simlar half is used for the concurrent stretching of -

@@ her set of blanks which is jOIned to the set mnthln the jaws 31 and 32 _

M connector 22 constltuted by a gating sprue. After the : °ﬁg

bl ages of fasteners, joined. b e tabl gconnector. or sprue 22,
fed to the machi G}'@%R%TUF‘EH é%a gég g’ﬁétl of HiEHTR) $Ast BREr  20-1°

ti oned bet vvednntelte jax/\fsSBharsité?»ﬁ;onahy antert heawny teforj sxadpl st he jaw -
5 posi ti on prEbLe at@%%ﬂ"%f Fﬁg 18nkl® o ??’&ﬁrfﬁde#@“ﬁéréﬁnir”m
ige stretching & ﬁddﬁ?ﬂggéﬁ Tt he outer jaw 31 to the position
To § Only one-half of the machine 30 is illustrated =
in Figure 2A and a similar half is used for the
concurrent stretching of another set of blanks which
is joined to the set within the jaws 31 and 32 by a
_ connector 22 constituted by a gating sprue. :
10 - Af ter the assemblages of fasteners, as joined by
the degatable connector or sprue 22, are fed to the
machine 30 with, for example, the illustrated
fastener 20-1' positioned between the jaws 31 and
32, the outer jaws, for example the jaw 31, are
15 _operated to take up slack. in the fastener and move
' from an initial position 3la to an intermediate
position 31b.
1 : In the general case stretching could proceed by
E moving the outer jaw 31 to the position 31f. To -
20 accelerate the stretching and to facilitate the
stretching of stretch resistant crystallized
plastics materials such as polypropylene, a
controlled heat 'source 40 is used. '
The controlled heat source 40 includes a holder
25 41 and a quartz infra-red lamp 42 which is described
in detail below. The heat from the lamp 42 is
initially applied when the outer jaw is in its
position 31a. The heat effect continues to be
applied as the jaw 31 moves to its final position
30 31f which results in the production of the fastener

OB o Wil




Btretch resistant crystallized plastics materials such as pol ypropyl ene,
icorifrol | ed heat source 40 is used. The controlled heat source 40 includes
%older 25 41-and a quartz infra-red lamg 42 whi ch is described in
ldet'ai| bel ow. The heat fromthe lanp 42 is initially appl i ed when t he
buter jawis inits position 3la. The heat effect continues to be appl i ed
as the jaw 31 noves to its final position 30 31f which results in the = i
production of the fastener 8 shown in Figure 1A - After stretching |s -k
compkegted, the jaw 31 is relaxed to permt renoval of the stretched ok
fasteners fromthe nachine 30. The heat shield 33., which may be af fi-xed o
to the jaw 32, 5 protects the cross bar 20'c from adverse heating
effects, and, in particular, limts the extent to which the cross bar may

becone adversel y aﬂ{mephdﬁﬁif;@etm.stut@hl G el O s Teemphaneal, 32¢

of the inner jaw e ck_2 of_the fastgneis so that
-t he gripping actl %4:§1 3% }%xs ﬂsPegﬂ% 4 FERaY € the € The

shi el di ng of the sdgletxhad pfastenerst rpmnﬁbslm@dhﬁnﬂmﬂQentT?esheeﬁched
Whi | e t he grlpplngmﬂéndus3;nwﬁ1cbamailbepa€fdmbﬁ|ﬁuﬂhhﬁtjﬁw 82apage to 15

t he cross par 20 o a r afu L gur . ichis
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- . ffects, and, in part1cu1ar, limits the extent to
whlch the cross bar may become adversely affected
during the stretching operation.

The channel 32¢ of the inner jaw 32 shields the
10 neck 20'n of the fasteners so that the gripping

action of the jaw 32 is against the runner bar 11°'.
The shielding of the neck 20'n prevents it from
being inadvertently stretched, while the gripping of
the runner bar 11' prevents inadvertent damage to

15 "the cross bar 20'c. .

Tn the modified ‘apparatus shown in Figure 2B,

which is generally similar to that shown in Figure
1, the lamp 42 is positioned in an adjustable end
mount 43 in order to direct the heating to the

20 de51red portion of the filament 20f.

‘The end mount 43 is adjustable in any standard
way to control the direction of the infra-red

radiation from the lamp 42.

, In the case of Figure 2B, an alternative heat
25 mask or shield 33' is employed by attachlng an

extension to the inner jaw 32.

' In addition a heated probe 34' is mounted at the

; = ' end of the shield 33'. The probe 34' is energized
over a cable 36' as in the case of Figure 2A. In-

30 the case of Figure 2B, it is desirable for the probe

20 . accelerate the stretching and to facilitate the stretching of N
a
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Pl anp 42 i
I t he heati
punt 43 i s

nati ve heat

in Figure

S positioned in an adjustable end nmount 43 in order to
ng to the ZO ~ desired portion of the filanment 20f. The
adj ustable in any standard way to control the direction o

nfra-red radiati.on fromthe |lanp 42. In the case of Figure 2B, an

25 mask or shield 33" gs enployed by attaching an

Sion to the inner- jaw 32. I'n addition a heated probe 34' is nounted at

end of the shield 33'. The probe 34' is energized over a cable -
s in the case of Figure 2A. - In the case of Figure 2B, it i's de5|rable L
the probe 34 to be in actual physical contact with the filanment '

The particul ar probe 34' of Figure 2B is triangular in cross section .:
pkes a point contact with the filanment 20-1. 5 _
of a portion of the lanp 42 shown in Figure 2A (or of the lamp 42

2B) is shown in Figure 3. A quartz tube 42g encl oses a

g stor coil. 423 4hitd besinesotnal phpsiedl- kﬁrﬁéﬁtwﬂthﬁbﬂé‘e the coil

here is an

iknperature -

10

15
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30
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shown in Figure 2A (or of the lamp 42 shown in
Figure 2B) is shown in Figure 3. A quartz tube 42q
encloses a resistor coil 42c which has terminal tabs
42t-1 and 42t-2. Above the coil 42c there is an
internal refféctor 42r which orthog;hally directs
the infra-red radiation. The lamp 42 may be that
known as a Unit Tube Infra-Red Heater available from
Hugo N. Cahnman, Associates, Inc., 125-10 Queen§
Boulevard, Kew Gardens, New York 11415, United
States of Amerlta. It has an infra-red emission
rangé of 2 to 5 microns and prov1des a temperature
between 315 and 1100C. '

The temperature H of the heat source 42 and the
time T during which the fasteners are exposed to the
heating effect is desirably optimised so that the
product of the heating effect and the temperature is
below the value whlch would cause melting of the
fasteners.

The internal reflector 42r of the heat source 42
can cause about 85 percent of “the radiated energy to

. be directed at the product.

An alternative form of fastener is shown in the
jaw 35 in Figure 4A. For -the individual fastener

24-1 of Figure 4A the filament 24 F is substantially
cylindrical throughout the major portion of its

A perspective
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~..between 315 and | | OOC. The tenperature H of the heat source 42 and the tine

‘tdesitably optinised so that the product of the heating effect and the
{tenperature is bel ow the val ue which woul d chse melting of the fastener
The internal reflector 42r of the heat sourc

Jalternative formof fastener is shown in the jaw 35 in Figure 4A For -the A
_[ndividual fastener 24-1 of Figure 4A the filanment 24 F is substantially 30 -7
C

Jcounterpart is also substantially 5 cylindrical. However, thefe is a -

T during which the fasteners are exposed to the 20 heating effect is
;E

42 25  can cause about
percent of the radiated energy to be directed at the product. An

yli.gdrical throughout the major portion of its 10 Il ength. Because of -
he heat effect H stretching takes place as illustrated in Figure 4B.
Si nce the filanent is of cylindrical cross section its stretched

S| i ght region, ar t he he d 24 e | in fil,ament 24f,
al t hough nor-e dlffieggfhfo PESTUSS ° H%?a _ﬁgﬁﬁétagigﬁiﬁzngﬁﬁﬁd
expense and av0|dstahesppiadmIms3Akﬁu$$wangda1ne@ignrcf4§xce§@nnajrhe

L kiess o1 coptdaiind e GRS O T,
has two cyllndr|ca?éngghSﬁt§4%#£P{§%ﬁ r%é ag§§ssggé@$n§3§136§ 2 at

5 cylindrical. However, there is a slight region of
taper t near the head 24h. The cylindrical filament

: 24f, although more difficult to control, does not
§ Tequire as great a mould expense and avoids the

possibility of having a region of excessive
10 thickness which could lead to inadvertent fracture
during stretching.

Figure 5 shows an assemblage 50 of fasteners
each of which is stretched and has two cylindrical
filaments 50-1 and cross bars 50c-1 and 50¢c-2 at

; 15 opposite ends and runner bars 11-1 and 11-2
) associated with the respective cross bars. Either
%% of the runner bars 11-1 or 11-2 can be used for

feeding purposes in a gun as described in, for
example, United States Patent Specification No.

A 3,103,666 mentioned above. The other runner bar

11-2 or 11-1 gives stiffness to the assemblage 50
- and facilitates their being handled during
stretching operations where controlled heating is
- employed. One of the.runner bars can be removed by

25 degating at the completion of the stretching
operation. It will be apparent that an auxiliary
tunner bar to facilitate handling in stretcher
operations which employ controlled heating can be
used for other kinds of fasteners and devices.

30 Other kinds of blanks which can be subjected to




gposi te ends and runner bars 11 1 and 11-2 associ ated mnth t he
cross bars.. Either of the runner bars 11-1 or 11-2 can be used
‘'ng purposes in a gun as described in, for exanple, United States
eci fication:No. 20 3,103, 666 nentioned above. The other
r 11-2 or 11-1 gives stiffness tollhe assenbl age 50 and
es their being handled during stretching operations where

ji'l ed heati.ng is enpl oyed. One of the runner bars can be renmoved by 25
Eng at the conpletion of the stretching operation. It will' be
gent that an auxiliary runner bar to facilitate handling in stretcher

i ons whi ch enpl oy control l-ed heating can be used for other kinds of
hers and devices. 30 - Q her kinds of blanks which can be
fcted to stretching in the manner described are shown in Figures 6A
E. In Figure 6A the unstretched fastener 25 has its mini num di aneter
i short di stahretehdmgt Ha dhesmannepstesenibeduaresBhava S5n
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: position 26d. In Figure 6C the minimum diameter 274
is at the junction of a decreasing taper 27t-1
(beginning at the cross bar 27c) and a forward taper
10 1 27t-2. -
When uniform heating is applied to the filaments
25£, 26f, and 27f in Figures 6A and 6C stretching
begins at the minimum diameter positions 25d, 26d
- and 27d and progresses in the direction of the
15 .. succeeding minima. Thus in the case of Figure 6C,

' since the second taper 27t-2 has a higher shoulder
than the first taper 27t-1, stretching takes place
to the junction 27j before there is any significant
stretching in the region of the forward taper 27t-2.

20

25

30




[

.and 27d and progresses in-the direction of the 15 succeedi ng m ni ma
iThus in the case of Figure 6C, since the second taper 27t-2 has a higher
shoul der than the-first taper 27t-1, stretching takes place to the Juncti
427] before there'is .any significant stretchiyyg in the region of the forwar
taper 27t-2. 20 25 30 12 CLAI'MS 1. A nmet hod of manufacturing an
assenbl age of fasteners which conprises: (a) noulding the assenbl age as -a
et of connected individual fasteners, each individual fastener including
n end nenber which is joined by a fllanent and (b) stretching at least
ne -of~ the individual fasteners while a heated probe is in contact with the -
ilament of said one fastener at a prescribed position along the [ ength of
tts filament. 2. ° A nethod as clained in aim1l in which the heated probe
is positioned at the junction of the or each filament and its adjoining end
frerber . 3. A nethod as clainmed in Cdai mgd A fmgvhi ch insulation is applied
petmeen said probe and said end nenber. 4. A method as clained in Cla|n11
or daim2 or daim3 in which said filanent is subjected to a :
i 1. A method of manufacturing an assemblage of
fasteners which comprises:
(a) moulding the assemblage as a set of

connected individual fasteners, each individual
fastener including an end member which is joined by
. a filament, and _

; (b) stretching at least one.of the individual
:1 fasteners while a heated probe is in contact with
the filament of said one fastener at a prescribed
position along the length of its filament.

2. A method as claimed in Claim 1 in which the
heated probe is positioned at the junction of the or
each filament and its ad joining end member.

3. A method as claimed in Claim 2 in which
insulation is applied between said probe and said

end member.

4. A method as claimed in Claim 1 or Claim 2
or Claim 3 in which said filament is subjected to a
supplemental heating effect 51mu1taneously with the
heat of said probe.

5 A method as claimed in any of the preceding

claims in which said probe makes point contact with
said filament.
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't hod as clainmed in any of the preceding clains in which said probe

&S point contact with said filament. .= 6. A net hod of manufacturing

hssenbl age of fasteners which conprises: (a) noul ding the assenbl age as

et of connected. individual fasteners, gach individual fastener

‘udi ng an end menber which is joined by a filament, and (b) stretching

i ndi vi dual fasteners si nul taneously whil e each filament is subj ected by
obe to controlled heating at a prescribed position along the | ength of

filament. 7. A nethod as claimed in aim6 in which a single probe

*_éennnn to all the fasteners of the assenbl age. 8. A net hod as cl ai ned

g¥any of the preceding clains in which the fasteners are connected at one
by a common nenber and the stretching takes place using jaws which '

sp the common nenber and the other end of the fasteners. 9. A et hod

clainmed in any of ghe pgegechod sramaautfacvﬂmrqmgtmxa@ssmuﬁgel offed -

iJo a stretchin chi ne wit grlp the fasteners at opposite:
| WA N [eh (B HRLS

ifls and the ja ‘slack in the fastepers while
ifsing their fil arrerﬁas)tanmbmgcbheramsgmb}age as a set of
' connected individual fasteners, each individual

fastener 1nc1ud1ng an end member which is joined by

a filament, and
(b)) stretching the individual fasteners

simultaneously while each filament is subjected by a
probe to controlled heating at a prescribed p051t10n
along the length of the filament.

| ement al heating effect sinultaneously with the heat of said probe. SI%:%%D

7. A method as claimed in Claim 6 in which a
single probe is common to all the fasteners of -the

assemblage.

L 9% . N - .. o . )
8. A method as claimed in any of the preceding
claims in which the fasteners are connected at one

end by a common member and the stretching takes
-# place using jaws which grasp the common member and

the other end of the fasteners.

9. A method as cla1med in any of the preceding
claims in which ‘the assemblage is fed into a
; stretching machine with jaws which grip the
| ' fasteners at opposite ends and the jaws are
' ' separated to take up slack in the fasteners while
causing their filaments to become controllably
heated, after which the jaws are separated to
stretch the filaments simultaneously and are then
relaxed to free the assemblage of stretched
fasteners and permit their removal.
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h%ated, after which the jaws are separated to stretch the filanents
simul taneously and ar'esthen relaxed to free the assenbl age of stretched _
fasteners and pernit their renoval. 14 10. A nmethod as clained in any” .
of the preceding clainms in which the material of the fasteners is a .
crystal l'i ne substance whose mol ecul es are Réorienta.ted by stretching. 11.°
A nethod as clainmed in any of the preceding clains in which said fasteners
are noul ded from pol ypropyl-ene material which is resistant to cold
stretching..12. A nethod of manufacturing an assenbl age of fasteners :
substantially as described herein with reference to Figures 2A and 3 or to -
Fi gures 2B and 3 of. the acconpanyi ng draw ngs. :

10. A method as claimed in any of the preceding
" claims in which the material of the fasteners is a

. crystalline substance whose molecules are ._.ﬁ
" reorientated by stretching. o : G

11. A method as claimed in any of the preceding
claims in which said fasteners are moulded from

polypropylene material which is resistant to cold
stretching.

12. A method of manufacturing an assemblage of

fasteners substantially as described herein with
reference to Figures 2A and 3 or to Figures 2B and 3

of the accompanying drawings.
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