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@ Method for splicing tows of fllaments.

@ A method for splicing the ends of a pair of tows of fila-
ments to be fed in succession through a zone where tension is
applied to stretch the filaments in the tows, wherein a work-ab-
sorbing adhesive is applied to a portion of the filaments in the
end of one of the tows and this portion of the tow is positioned
in contact with the other tow in an overlapping relationship to
form an adhesive bond between the tows. The adhesive is ap-
plied along a length of the tow which is a distance, in centime-
ters, of at least about 25 times the stretch to be applied to the
tows and the tows are overlapped such that this length of
adhesive contacts both tows. The adhesive has work-absorb-
ing characteristics such that the bond elongates sufficiently to
prevent breakage of the bond or the filaments as the tows are
passed through the stretch zone under sufficient tension to
apply a 1.6X stretch to acrylic filaments having a denier per fila-
ment (dpf) of 3 and a breaking tenacity of about 2.5 grams per
denier.
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METHOD FOR SPLICING TOWS OF FILAMENTS
BACKGROUND OF THE INVENTION

Qe " Field of the Invention

This invention relates to methods for splicing
tows of filaments to be stretched.

b. Description of the Prior Art .

One of the problems facing manufacturers and

users of tows of synthetic filaments is that the tows

are not of infinite length but have a length which 1is
determined by practical cénsiderations such as tow size
and the size of the carton in which the tow is packaged.
Various machines are used to perforh different Operatidns
on tow and, when one carton of tow is emptied, the next
tow must usually be manua]ly laced up through'the machine
by an'opefator. Mormally, the operator merely ties the
trailing end of one tow to the leading end of another,

using a large knot which must be cut out when it reaches

the machine processing the tow. This brings the next tow

up to the machine, but it must still be manually laced up
through the méchine. This takes time and the use of the
knot wasfes product. This manual lace up aiso presents a
risk of injury to the operator who must do it. It would
be desirable to find a method of sp]i;ing tows such that
the splice will pass through the processing equipment to
save the time and labor involved in manually lacing up

the tow.
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Several methods of splicing tows are knowh but
these are unsuccessful when the tow is to be passed through
a machine which first stretches. and then breaks the.fi1é—
ments making up the tow to form stapTe fibers. Such a
stretch/break machine abp?ies.a tremendous tensile foEce
to the tow in order to first stretch the filaments to
their limit and then'Bréak them. Known tow splices will
not survive tensile forces of this magnitude and usua11j
fail at the location on the machine where the tow is first
stretched. The operator must then manudlly lace the new
tow through the machine. This wastes operator and machine
timea | '

Attempts have been made to splice tows by over-—
Tapping the tows, placing fabric swatches on opposite
side of the tows and then sewing back and forth acréss
the swatches. In the stretch/break machine, such a splice
breaks and the tows separate at the edge of the sewed
portion while being stretched. It séems probable that
damage done to the fiiaments by the needle used in sewing
causes the break at this »20int.

The filaments in acrylic tows can be fused together
by the application of heat, moisture and préssure or by
use of ultra=-sonic energy. This forms a hard, fused
fump which secures the tows together. This type of
splice'bréaks at the edge of tﬁe splice when the tows are
passed through the stretch zone of a stretch/break
machine. It 1is speculated that the tow breaks at this
point because the filaments have been weakened at this
point by the heat applied to form the bond.

Air-jets have been used to splice tows to form
a strong bond between the ton by tangling the filaments.
This type of splice will not withstand the forces which
are necessary to stretch and break the filaments in a
tow. The splice simply fal]é apart in the stretch zone

and the two tows separate.
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It is known tc use certain latex types of glue

[V}

to splice yarns. However, no significant tension s’

applied to these yarns and no stretching of the yarns’

is involved.

It is-known to use various adhesives or glues to

secure one article to another. However, it is not be—-

lieved to be known that éertain.adhesivéérhaving certain
work-absorbing characteristics can be uUsed to splice two
tows such that the work-absorbing characteristics of the
adhesive will prevent séparation.of the tows when they are
passed through a stretch zone. '

| SUMMARY OF THE INVENTION

A method for splicing the ends of a pair of tows

of filaments to be fed in succession through a zone where
tension is applied to stretch the filaments, wherein a
work-absorﬁing adhesive is applied to a portion of the
filaments in the end of one of the tows and the adhesive-
bearing tow is positioned in contact with fhe other tow

in an overlapping relationship to form an adhesive bond
between the tows, the adhesive ektending along the over-
lapped portion of the tows a distance, in centimeters of

at least about 25 times the stretch to be applied to the
tows. Thg adhesive has work-absorbing characteristics such
that the bond elongates sufficiently to prevent Breakage'

of the bond and the adhered portions of the filaments under

sufficient tension to apply a 1.6X stretch to acrylic fila-

“ments having a denier per filament (dpf) of 3 and a break~

jng strength of about 2.5 grams per denier.
LDESCRIPTION OF THE DRAWINGS

Figure 1 is a schematic side view of one type of

machine used commercially for stretching and breaking
tows of filaments to form staple fibers.

Figure 2 is a perspective view of the ends of a
pair of tows to be joined, showing the area on one tow

where the adhesive of this invention is placed.
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Figure 3 is a perénective view showing the tows

in over]appedvrelationship.

Figure 4 is a side view showing the manner in

‘which the leading tow is folded back over the forward

end of the traiting tew to form a second work-absorbing
bond between the tows. '
Figure 5 is a side view of the tows showing the
positioning of the two tow ends in the splice.
DETAILED DESCRIPTION OF THE INVENTION

Referring now in detail . to the drawing, there'is

shown in Figure 1 a schematic side view of a machine used
commercially for stfétch/breaking tows of aéry]ic,and
other filaments. The machine includes driven rolls 11
which are tightly nippeq with idlé'rolTs 12 to prevent
slippage of a tow 13 made up of continuous filaments as
the tow passes between the rolls 11 and 12. Each of the
rolls 11 along the path of the tow 13 is driven at a
higher peripheral speed than the preéeding rolls ih-order
to stretch and eventually break the tow of filaments into
staple fibers. Réference number 16 denotes a first zone
where sufficient tension is applied to the tow to stretch
the continuous filaments in the tow to almost the breakingr
point. Zones 17-20'are break zdneé, where additionai
tension is applied to the tow to break the filaments to
form staple fibers, the tow'exiting from Tast roll 11 .
with the appearance of a bundle of continuous filamernts
but with all of the filaments being in the form of _
staple fibers. The tow 13 is fed into the machine over
guides 21 and exits from the machine through a crimper 22
to be collected in a container 23. This machine is well
known. '

The present invention discloses a method for
splicing the trailing end 13a of one tow 13 to the forward
end of 13b of another tow 13 with a splice such that the

trailing tow will be pulled through the machine to at
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least the first break zone, 17, without the tows separat-
ing. At this point, or in a subsequent break zone, the
operator cuts cut and discards the pbrtions of the tows
bearing adhesive and laces the neQ tow through the remain-
der of the machine. Méngal lTace-up through the long
$trétch 2§ne'is avoided. 7

' Ih:making the Spiicé'of the pbésent'ihvention;'an
adhesive fsrappiied to oné_face_bf one of the tows 13
along a length, L, of the tow. This is iTlustrateﬁ by
cross~hatching in Figure 2. The length, L, should be, in
centihetefé, at least about'Zs times the amount tﬁe tows .
are to be stretched in the zone 16. For example, if the
filaments in the tows are to be stretched 1.2X in the
zone 146, then the length L should be at leést about 30

centimeters. As used herein, the term "stretch" means the.

ratio of the length of the stretched tow leaving the zone

16 tofEhéwféaéfh'of the unstretched tow entering the zone
16. The term "1.2X" means that the tow is stretched to a
length 1.2 times its original length. Preferab]y,_thé
Teh@tﬁ'tg§s,'in centimeters, at least about 35 times the
stretch to be applied to.the tows. It is also preferred
that the adhesive be applied to both towsrbeforé they are
brought dinto confact with each other. _

The tows are then p]éced in overlépping relation-
ship as shown in Figure 3 to bond portijons of the fiTaments
in each of the tows to portions of fhe fi?aments in the
other tow. Because of the véry large number of filaments -

in each of the towus 13, it is ' virtually impossible to bond

"all of the filaments in one tow to all of the filaments

in the other tow. This process is successful where only
a small fraction of the filaments in the tows are bonded
together. '

The adhesive applied to the tow has work~absorbing
characteristics such that the adhesive will elongate under
tension and allow oﬁe tow to slip past the other to there-
by relieve tension in the tows and insure thét those por-
tions of the tows which are secured together by adhesive

will
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not break and allow the *wo tows to sepérate. It is
beljeved that the adhesive will absorb work not only by

stretching of the adhesive under tension but also by

~allowing the fi}amenfs_to_s]ﬁprthfough the adhesive. The’
" term "elongation” as used herein is intended to include

" both stretching of the adhesive and thé'slfpping of the

fiiamenﬁs;through.the adhesive as the tows are stretched.

‘Suitable adhesives include those which are applied as an

aerosol, cures at room temperature to a'ndh—facky state
in a few minutes, pema{ns relatively soft even after com-
plete curing and will elongate to allow the desired slﬁp-
page of one tow relative to the other. Adhesives of this
type elongate under tension, are known to those skilled in
the art, and are normally used in applications such as se=
curing heavy wall coverings'tp walls and securing up-
holstery fabric to foam pads.

~ Adhesives which cure to a hard state, such asrthe
well known epoxy cements, are not suitable for use in this
method for the reason that such adhesives do not have work-
ab§5f5in§'charéctéiistits of the type necessary for splic-
ing two tows as contemplated herein. Also, adhesives which
cure to a hard state tend to damage the rubber covering
of rolls used in stretch-break machines. ' 7

The suifabi]ify of an adhesive for usé in the

method of_fhis invention may be determined by using the
adhesive to splice two acrylic tows is described herein.
The tows should be made up of acrylic filaments having a
denier per filament of 3. A 4.5 meter length of the
tows, including the splice, is then subjected to a tensile
load sufficient to apply a 1.6X stretch to an unspliced
tow of 3 dpf acrylic filaments. Such filaments will re-
quire a tensile load of about 2 grams per denier for this

stretching. Any adhesive which is suitable will allow the
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tows to slip along'eabh sther in the splice and will not
break and thereby allow the tows to séparéfe. .
7 The adhesive chould cure, at room femperature and
~Wwithin a period'of 15-20 minutes, to the_point where it
5 will ﬁotfadhere:td rubber rolls. Also, after the adhesive .
‘has stood severé!'hour; and is essent1al1y compIetely cured,
it should be'éoftar tﬁéﬂ-*he rubber covers on the rolls of
- the stretch/nreak machine ) :
One m1ght exoect that the amount of adhes1ve to

10 be uééd in this process wou]d have to be careful]y
controlled. However, it has been fcund that such controi
is not necessary. The prccess will be succegsful even -

- when only a small percentage of the filaments in fhg two
tows are bonde& together.

15 In the preferred embodiment of the invention, after
the tows are placed in contact with each other as above
described, additional adhesive is sprayed onto the
exposed forward end 13b of the trai]ingAtowrés shown in

Figure 3 and the leading tow is then folded back as shown

©77..20.. in Figure 4 to enclose..the forward end of the trailing tow

in a fold in the first tow. This productes a second work-
absorbing bond to better hold the tows together as they
pass through the stretch zone. -
- The *ilaments are stretched almost to the breaking
25 poeint in the zone 16 and some of them may>actua1iy break
in this zone. Aﬁy.breaking of the bonded filaments in
the stretch zone is prevented by use of the adhesive
specified herein, for the reason that elongation of the
adhesive reduces tension on those bonded filaments. As
30 the tows are-observed in passing through the stretch zone,

one can see one tow slipping relative to the other.

35
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CLAIMS
1. A method for splicing tows of filaments to be
stretched,characteriéed,in that thé—splicing is accompiliished
by: ' - , 7 7 : | 7
a. ‘applying a work-absorbing adhesive to

a portion of the filameﬁts,ih a first

tow along a predetermined léﬁgth of

said tow, and

b. positioning a second tow in'oveflapping

contact with the first tow to bring a

portion of the filaments in said second

tow into contact with said adhesive to

form a bond securing said portioﬁs of

filaments together, said bond having a

length, in centimeters, of at least 25

times the stretch applied to the

filaments, said adhesive having work-

absorbing characteristics such. that

said bond will elongate sufficiently

to prevent separation of tows under a

tensile load suffiéient to apply a

stretch of 1.6X to acrylic filaments

having a denier of 3 and a breaking

tenacity of about 2.5 grams per denier.
2. A method of Claim 1, - - wherein the amount
of tow overlap is, in centimeters, at.least about 35
times the amount of stretch to be applied to said tows.
3. A method of Claim 1 or Claim 2, wherein the tows
are in the form of flat ribbons, with the face of one
tow being in contact with a face of the other tow with
said bond peing therebetween. |
4. A method of Claim 3, wherein additional adhesive is
applied to the exposed forward end of the second tow and

the first tow is folded over said forward end to form a
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second work-absorbing'bond'between_said tows. 7

5. A method of any of Claims 1 to 4, wherein the adhesive
will not adhere to rubber roll covers.after standing at
room temperéturé for a period of 15-20 minutes.

6. A method of Claim 5, wherein said adhesive has a
hardness less than the hardness of said roll covers after
said adhesive is fully.cured. a -

7. A method of any of Claims 1 to 6, wherein said tensile

load is about 2 grams per denier of said filaments.
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