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[57] ABSTRACT 

Synthetic ?bers having natural ?ber-like touch, gloss, 
texture and appearance are produced by spinning a 
polyester and a polyamide through a common spin 
neret simultaneously to form mixed ?laments consist 
ing of multisegment ?laments, in each of which the 
polyester is divided by the polyamide into at least 
three segments, and polyester single component ?la 
ments, drawing the mixed ?laments and then subject 

7 ing the drawn mixed ?laments to a false twisting to ? 
brillate the multisegment ?laments. 

5 Claims, 8 Drawing Figures 
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MIXED FILAMENT YARN 

This is a division of application Ser. No. 332,068, 
?led Feb. 13, 1973, now US. Pat. No. 3,853,977. 
The present invention relates to mixed ?laments con 

sisting of polyester and polyamide, which have differ 
ent cross-sectional shapes. 
Conventional polyester or polyamide ?bers are ex 

cellent in dynamic properties but the ?neness and cros 
ssectional shape of each of the single component ?la 
ments are simple and therefore the touch, gloss, texture 
and appearance thereof are more simple than natural 
?bers. 

In order to overcome this drawback, various attempts 
have been heretofore made but satisfactory results 
have not been obtained. For example, attempts have 
been made to spin ?laments having different deniers 
from a common spinneret. The smallest denier of the 
mono?lament obtained in this process is up to 1.5 de 
nier, usually more than 2 deniers considering the oper 
ability, and from such ?laments, it is dif?cult to obtain 
the desirable texture, touch and the like. As ?laments 
provided with the natural ?ber-like excellent proper 
ties, it is desirable to have a large number of ?laments 
of non-circular cross-section of extremely ?ne denier, 
(for example, about 0.5 denier), and in order to keep a 
moderate resiliency and excellent dynamic properties, 
it is desired to have ?laments having a denier several 
times as large as the extremely ?ne ?laments. 
Even if such ?laments can be spun by the above de 

scribed process, the ?laments of an extremely ?ne de 
nier and the ?laments having a large denier are differ 
ent in behavior in the spinning step (for example, solid 
ification, speed, and the like), and it is difficult to ?nd 
out the drawing condition suitable for any ?laments in 
the subsequent drawing step, so that ?nally ?laments 
poor in the dynamic property are formed. 
The object of the present invention is to provide 

mixed ?laments with both the preferable properties of 
synthetic ?bers and natural ?bers. 
The present invention consists in mixed ?laments 

(D) produced by a method, which comprises spinning a 
polyester and a polyamide through a common spin 
neret simultaneously to form an intermediate mixed ?l 
aments product (C) consisting of (A) multisegment ?l 
aments, in each of which the polyester is divided in 
cross section by the polyamide into at least three seg 
ments, and (B) polyester mono?laments, so as to sat 
isfy the following de?nitions, 

l. the ratio of the multisegment ?laments (A) to the 
total mixed ?laments (C) is 40 — 70% by weight, 

2. the ratio of polyamide in each of the multiseg 
ments ?laments (A) is less than 40% by weight, prefer 
ably less than 30% by weight and the ratio of polyamide 
in the total mixed ?lament product (C) is less than 30% 
by weight, preferably less than 25% by weight, 

3. the polyamide in each multisegment ?laments (A) 
forms thin layers having an even thickness which di 
verge radially in the cross-section of said multisegment 
?lament (A), and 

4. each polyester segment in the multisegment ?la 
ment (A) is less than 1 denier, preferably less than 0.7 
denier and the polyester mono?lament (B) is more 
than 2 deniers, preferably more than?» deniers, drawing 
the spun mixed ?lament product (C) and then subject 
ing the drawn mixed ?lament product (C) to a false 
twisting to ?brillate the multisegment ?lament (A) 
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2 
contained therein and, thereby produce mixed fila 
ments product (D). 
The term “segment” used herein means that portion 

constituting the multisegment ?lament (A), which sub 
stantially extends evenly along the longitudinal direc 
tion of the ?lament. The term “forming the thin layers 
having an even thickness diverging radially” means a 
thin layer structure extending in at least three direc 
tions radially from one point, such as the Y-shape as 
shown in FIG. 1, the X-shape as shown in FIG. 2, and 
the six branches as shown in FIG. 3. Such radial thin 
layer structure can be easily formed as mentioned here. 
inafter and such multisegment ?laments can be effi 
ciently separated by a false twisting and easily ?bril 
lated. 
The inventors have already found that such multiseg 

ment ?lament (?laments having the cross-sections as 
shown in FIGS. 1 to 3) is useful as proposed in Japa 
nese Patent Application No. 29,925-1970. These ?bers 
are very favorable on account of being similar to natu 
ral ?bers in the texture, touch and gloss, but the ?bers 
are poor in other respects. Namely, these ?bers are too 
soft for use in gentlemen’s suit cloth or lady’s thick suit 
cloth which requires a certain degree of resiliency, and 
are not suitable for them. If the ?neness of the segment 
is enlarged (for example, 3 deniers) in order to over 
come this drawback, the preferable properties as de 
scribed above are lost. 
The inventors have found that when the multiseg 

ment ?laments and polyester single component fila 
ments are simultaneously spun, the features of the 
above described multisegment ?lament are maintained 
and further a moderate resiliency can be obtained. 
Namely, in order to attain the object of the present 

invention, the weight ratio of the multisegment ?la 
ments to the total mixed ?laments simultaneously spun 
is 40 — 70% by weight. When the ratio of the multiseg 
ment ?laments is less than 40% by weight, the excellent 
natural fiber-like properties cannot be obtained and 
when the rate is more than 70% by weight, the resulting 
?bers are too soft and de?cient in the dimensional sta 
bility. That is, the ratio of the multisegment ?laments 
must be selected within the above range depending 
upon the object. 
Polyamide and polyester are different in their shrink 

ability, and in general polyamide is greater in shrinkage 
than polyester, that is, polyamide has less dimensional 
stability than polyester. Of course, if polyester is drawn 
at a low temperature, the shrinkability increases and 
may become the same as the shrinkability of polyam 
ide, but yarn breakage occurs in the drawing step, and 
the drawing becomes unstable. When the mixed ?la 
ments composed of the multisegment ?laments consist 
ing of polyester and polyamide and the polyester single 
component ?laments are drawn under a condition suit 
able for the polyester, the multisegment ?laments are 
more highly shrunk and cause loose filaments (?oating 
thread) and these ?laments are not only entangled on 
the guide or traveller in the drawing but also cause hin 
drance in the after-treatments, such as false twisting, 
warp beaming, warping and the like. Consequently, in 
order to solve this problem, the ratio of polyamide to 
the multisegment ?lament must be decreased. As the 
result of various investigations, it has been found that 
the ratio of polyamide in the multisegment ?laments 
must be less than 40% by weight, preferably less than 
30% by weight and further the ratio of polyamide in the 
total mixed ?laments must be less than 30% by weight, 
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preferably less than 25% by weight. 
In order to divide the polyester into at least 3 seg 

ments by the polyamide and to make small the ratio of 
polyamide in the multisegment ?lament as far as possi 
ble, it is most reasonable that the polyester and the 
polyamide are bonded in such a state that the polyam 
ide forms thin layers having a substantially even thick 
ness which diverge radially, in the cross-section of each 
of the above described multisegment ?laments. 
The of the cross-sections as shown in FIGS. 1 to 4 can 

be produced while maintaining a very stable bonding 
form as explained hereinafter. On the contrary, a ?la 
ment as shown in FIG. 5, in which a component is di 
vided with another component forming very uneven 
thin layers, is liable to cause aggregation of polymer in 
the spinning and a slight variation of the melt viscosity 
of both the components in?uences upon the bonded 
shape and it is dif?cult to produce such a ?lament hav 
ing a uniform cross-sectional structure along the longi 
tudinal direction and the ?brillation of the resulting ?l 
ament is not effected ef?ciently. 

In order to improve the ?brillation of the ?lament 
having such a cross-section, it is necessary to increase 
the rate of thin layer component, while in the ?laments 
as shown in FIGS. 1 to 4 wherein a ?lament forming 
component is bonded by the radially diverged thin lay 
ers having an even thickness, it is easy to decrease the 
ratio of thin layer component to less than 30% by 
weight and even if the ratio is reduced to about 10%, it 
is possible to maintain an even cross-sectional structure 
along the longitudinal direction 0 f the filament. 
The larger the number of the polyester segments in 

each of the multisegment ?laments, the higher is the 
advantage in view of the ?brillation, but when the num 
ber of segments is increased too much, the production 
is dif?cult and further it is dif?cult to divide the polyes 
ter evenly with a small amount of polyamide. In gen 
eral, the number of polyester segments in each of the 
multisegment ?laments is preferred to be 3 — 8, prefera 
bly 3 — 6. 

The smallest polyester segment in the multisegment 
?lament must be less than 1 denier. The extremely ?ne 
?laments obtained by ?brillation of such a ?lament 
have desirable texture, appearance and gloss similar to 
natural ?bers. In general, the multisegment ?laments 

' composed of polyester segments having an even cross 
section asshown in FIGS. 1 to 3 are useful, but in some 
cases, the multisegment ?lament as shown in FIG. 4, 
wherein the area and cross-sectional shape of the poly 
ester segments are different, is preferable, because var 
ious forms of ?brils can be formed. 
The polyester ?laments spun simultaneously with the 

multisegment ?laments serve to provide the moderate 
resiliency and excellent dynamic properties, which are 
characteristics of synthetic ?bers, to the resulting ?bers 
and a relatively large ?neness, that is more than 2 deni 
ers, usually about 3 — 1O deniers, is preferred. ' 
The mixed ?laments in which extremely ?ne ?bril 

lated ?laments and usual filaments (mono?lament of 2 
— l0 deniers) are fully entangled, develop an excellent 
effect. These mixed ?laments can be obtained by pro 
ducing the multisegment filaments and single compo 
nent ?laments simultaneously and when the separately 
produced ?laments are mixed, both the ?laments are 
not fully entangled. 
For a better understanding of the invention, refer 

ence is made to the accompanying drawings, wherein: 
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4 
FIGS. 1 to 5 show embodiments of cross-sections of 

?laments; ' ‘ 

FIG. 6 is a vertical cross-sectional view of spinneret 
which can produce the mixed ?laments of the present 
invention; 
FIG. 7 is a cross-sectional view of the spinneret as 

shown in FIG. 6 in the arrow direction on lines X-X’; 
and 
FIG. 8 is a cross-sectional view of the spinneret as 

shown in FIG. 6 in the arrow direction on lines Y-Y'. 
The mixed ?bers obtained by the method of the pres 

ent invention can be produced in a high evenness of the 
cross-sectional structure by a relatively simple appara 
tus. 
Referring to FIG. 6, an inner spinneret plate 100 is 

superposed on a spinneret plate 110. 
A part of the melted polyester is extruded from inner 

ori?ces 5 through a supplying chamber 2 and a passage 
3 and the melted polyamide is extruded from channels 
8 through a supplying chamber 1, passage 6 and a res 
ervoir 7. Both the polymers are bonded at an inlet of a 
conduit 9 and spun from an ori?ce 111 through the 
conduit 9. On the other hand, a part of the remaining 
polyester is spun from an ori?ce 111 through a supply 
ing chamber 2, a passage 4 and a conduit 9. Part num 
ber 120 is a supporter. 
FIG. 7 is a cross-sectional view of the spinneret as 

shown in FIG. 6 in an arrow direction on lines X-X' 
and shows the bottom of the inner spinneret 100. The 
inner orifices 5 and the passages 4 are opened at the 
projecting portion of the bottom of the inner spinneret 
plate 100 corresponding to the spinning ori?ces 111 in 
the spinneret plate 110. The inner ori?ces 5 consist of 
four small holes. At the top face of the projecting por 
tion in the bottom of the inner spinneret plate where 
each of the four small holesopens, channels 8 are pro 
vided between the outlets of the adjacent small holes. 
FIG. 8 is a cross-sectional view of the spinneret as 

shown in FIG. 6 in an arrow direction on lines Y-Y' 
and shows the upper face of thespinneret plate 110 
provided with circular spinning ori?ces 111. 
The spinneret as shown in FIGS. 6 to 8 provides the 

mixed ?laments consisting of 3 multisegment ?laments 
in which polyester is divided with four radially diverged 
polyamide thin layers into four segments and 3 polyes 
ter mono?laments. 
By using a non-circular cross-sectional spinning ori 

?ce, non-circular cross-sectional ?lament can be easily 
obtained. However, considering the operability, the 
cross-section of the ?lament is preferred to be substan 
tially circular. Furthermore, if the numbers of the inner 
ori?ces 5 and the channels 8 are varied, the multiseg 
ment ?laments having the cross-section as shown in 
FIGS. 1, 3 and 4 can be easily obtained. The deniers of 
the multisegment ?lament and the polyester single 
component ?lament may be either the same or differ 
ent, but when both the ?laments have the same denier, 
the ?laments having improved dynamic properties are 
apt to be obtained. The denier ratio of both the ?la 
ments is preferred to be about lO/7 — 7/10. A given 
value of the denier ratio of both the ?laments can be 
obtained by selecting the diameter or length of the ori 
?ce 111. 1 

When the ?laments obtained by the above described 
method are applied to a false twisting, the segments in 
the multisegment ?lament are separated into ?brils and 
the polyester single component ?laments and the ?bril 
lated segments are fully entangled to form the desired 
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mixed ?laments. The ?brillation of the multisegment 
?lament separates the polyester segments from the 
polyamide layers. The polyamide layers remain united 
to each other. 
The term “false twisting" used herein means that the 

?laments are twisted and then partially untwisted. The 
“false twisting” includes a usual false twisting (abbrevi 
ated to as FT process) wherein twisting and untwisting 
are effected continuously and a process wherein after 
twisting; twisting in the reverse direction is made (re 
ferred to as multi-step process). In general, Fl" process 
is preferred in view of the working efficiency and there 
fore an explanation will be made with respect to this 
process. 
The object of the false twisting lies in ?brillation of 

the multisegment ?lament as mentioned above. The 
multisegment ?lament is readily ?brillated and there 
fore it is not necessary to determine the number of 
twistings (when a spindle is used, rotation number of 
spindle/yam velocity) exactly as in the usual twisting. 
For the object of the present invention, the number 

of twist (false twisting) necessary per meter of ?lament 
is 0.1X — 1.5 X, particularly 0.5X - 1.2X (provided that, 
X = 270,000/d+60+800, d = denier of original ?ber). 

In the same manner, the twisting may be effected at 
room temperature (for example, 20°C) or by heating 
(for example, 190°C) and the feed ratio (velocity of 
feed roller/velocity of delivery roller) may be 0.8 — 2.0. 
The above explanation was made with respect to PT 

process but FT process may be effected more than two 
times and further after the false twisting by FT process, 
a heat-setting and conventional twisting may be ef 
fected. 
Then, an explanation will be made with respect to the 

multi-step process. 
This process may combine two steps of twisting — 

reverse twisting, three steps of twising — heat setting — 
reverse twisting, four steps of twisting — heat setting — 
reverse twisting — heat setting or may combine further 
many steps. 

In this case, the number of twists for effecting ?brilla 
tion (usually the ?rst step) is the same as in the above 
described FT process. The number of twists in the re 
verse direction effected thereafter may be the same as 
or different from the original number of twists but is 
preferred to be at least 50, preferably at least 70% of 
the original number of twists. When the original num 
ber of twists is different from the number of reverse 
twists, the ?bers are actually twisted and the number of 
actual twists and the direction thereof can be selected 
depending upon the object. 
The false twisting effected in FT process may be car 

ried out by a conventional false twisting machine pro 
vided with a false twisting portion consisting of a spin 
dle between a feed roller and a delivery roller and a 
heating portion consisting of an electric heater or may 
be carried out by providing a false twisting portion be 
tween a delivery roller of a drawing apparatus and a 
winding up apparatus to effect the drawing and false 
twisting continuously. 
As the false twisting portion, use may be made of 

conventional means, for example, a spindle, a means 
for applying false twists to ?laments directly by con 
tacting the ?laments with a rotating roller, that is a 
means for applying twists directly by a friction and air 
jet type means which applies false twists to ?laments by 
a rotating ?ow of compressed air. 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 
As the heating portion, use may be made of conven 

tional plate-shaped or tube-shaped heating elements 
but as mentioned above. Any heating element may not 
be used depending upon the purpose. In the multi-step 
process, conventional twisters (double twister, upt 
wister and the like) may be used. The heat-setting may 
be effected by the following means. That is, a bobbin 
wound with ?laments is heated with steam or hot water 
or the running ?lament is heated by a metal heater or a 
heater tube. By the method of the present invention, 
various ?bers can be obtained. 
As polyesters to be used in the present invention, 

mention may be made of polyethylene therephthalate, 
polyethylene oxybenzoate, polytetramethylene tere 
phthalate, polydimethylcyclohexane terephthalate, 
polypivalolactone and copolyesters containing the 
components of these polyesters. 
As polyamides to be used in the present invention, 

mention may be made of nylon 6, nylon 66, nylon l l, 
polymethaxylene adipamide and copolymers contain 
ing the components of these polyamides. 
The combination of polyester and polyamide to be 

used in the present invention can be selected optionally 
depending upon the object but when highly crimped 
?laments are to be obtained by applying false twists, it 
is preferred to combine polyester and polyamide, 
which are equal in the appropriate false twisting condi 
tions, for example, a combination of polyethylene tere 
phthalate and nylon 66. 
The following examples are given for the purpose of 

illustration of this invention and are not intended as 
limitations thereof. 

EXAMPLE I 

By using the spinneret as shown in FIG. 6, provided 
that 18 ori?ces 111 are arranged in a circumference of 
a spinneret plate 110 and 9 groups'of inner ori?ces 5 
and channels 8, and 9 passages 4 are opened on the 
bottom of the inner spinneret 100 alternately corre 
sponding to the ori?ces 111, polyethylene terephthal 
ate (PET) having an intrinsic viscosity of 0.71 in o 
chlorophenol solution at 30°C and polyhexamethylene 
adipamide (nylon 66) having an intrinsic viscosity of 
1.05 in metacresol at 30°C are melted separately and 
the melted PET and the melted nylon 66 are supplied 
to a supplying chamber 2 and a supplying chamber 1 in 
a weight ratio 7/1 by metering pump respectively. The 
temperature of the spinneret is maintained at 290°C 
and both the melted polymers are spun from circular 
ori?ces, each having a diameter of 0.25 mm, and 
cooled in air and the spun ?laments are wound up at a 
velocity of 700 m/min, while oiling, drawn to 3.6 times 
on a drawing pin at 105°C, and wound up while con 
tacting with a metal plate at 165°C for about 0.1 sec. to 
obtain drawn yarns of 75 denier/ 18 ?lament, which is 
referred to as yarn F1. The yarn F1 is composed of 9 
polyester single component ?laments and 9 multiseg 
ment ?laments having the cross-section as shown in 
FIG. 2 wherein PET is divided by thin layers of nylon 
66 into 4 segments and four segments are uniformly 
dispersed (conjugate ratio of PET/nylon 66 being 3/1 ). 
For comparison, the multisegment ?lament and the 

polyester single component ?lament are separately 
spun and drawn. 
Namely, by using a spinneret as shown in FIG. 6, pro 

vided that 18 ori?ces 111 are arranged on a spinneret 
plate 110 and 18 groups of inner ori?ces 5 and chan 
nels 8 corresponding to said ori?ces 111 are provided 
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on the inner spinneret plate 100, PET and nylon 66 are 
spun and drawn in the same manner as in the produc 
tion of yarn F1, provided that the feed ratio of PET/ny 
lon 66 is 3/1 by weight, whereby multisegment ?la 
ments of 75 denier/18 ?lament are obtained, which is 
referred to as yarn F2. 
Separately, PET is spun in a conventional process to 

form PET ?laments having 75 denier/ l 8 ?lament, 
which is referred to as yarn F3. 
Yarns F1, F2 and F3 are false twisted and then fed into 

a metal tube heater having an inner diameter of 3 mm 
and a length of 50 cm heated at 215°C and taken out at 
a rate of 60 m/min through a spindle rotating at 
200,000 rpm and wound up at a rate of 55 m/min. 
After the false twisting, the yarns P1 and F2 are com 

pletely ?brillated and in the yarn F 1 the ?brillated seg 
ments and the polyester single component ?laments are 
thoroughly entangled and dispersed homogeneously, 
each of the above false twisted yarns is S-twisted and 
Z-twisted and these twisted yarns are mixed and then 
formed into a plain knitted goods by a circular knitting 
machine of 20 gauge and these knitted goods are re 
?ned, dyed and steam set to form suit cloths. 
The resulting suit cloths are estimated and the results 

are shown in the following Table 1. 

Table 1 

Shape 
retaining 

Yarn Bulkiness Resiliency Softncss property 

Fl present 0 o o o 
invention 

F2 Comparative x o x 
F3 Comparative o x 0 

ln Table l. “o“mcans good. “ “ means fair and “X“ mcans poor. 

In Table l, “0” means good, “A” means fair and “X” 
means poor. 

In the above Table, the bulkiness, resiliency and soft 
ness are feeling estimation and the shape retaining 
property is estimated by classifying the deformation, 
after a square form of the suit cloth is washed 5 times 
into three classes. 
As seen from Table 1, the suit cloth obtained by using 

the mixed yarn F1 produced by the method of the pres 
ent invention is rich in bulkiness and has a moderate 
resiliency and further softness and an excellent shape 
retaining property and is provided with the features of 
natural ?bers and synthetic ?bers. 

EXAMPLE 2 

The mixed ?laments are produced in substantially 
the same manner as in the yarn F1 in Example 1, pro 
vided that the feed ratio of PET/nylon 66 is varied to 
3/ 1 , 5/1, 7/ 1 and 9/ 1. When the feed ratio of PET/nylon 
66 is 3/1, the conjugate ratio of PET/nylon 66 in the 
multisegment ?lament is substantially l/l. When the 
feed ratios are 5/1, 7/ l and 9/1, the conjugate ratios are 
substantially 2/1, 3/1 and 4/1, respectively. When the 
conjugate ratio of PET/nylon 66 of multisegment ?la 
ment is Ill and 2/1, that is when the rate of polyamide 
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8 
in the multisegment ?lament is 50 and 33%, the yarns 
wound on bobbins after drawing float loose ?laments 
and cause hindrance in the following false twisting step. 
On the other hand, when the conjugate ratio is 3/1, 

that is when the rate of polyamide in the multisegment 
?lament is 25%, the amount of the loose ?laments is 
small and there is no hindrance in the following step. In 
the yarn of a conjugate ratio of 4/1 wherein the rate of 
polyamide in the multisegment ?lament is 20%, there is 
no loose ?lament. 

EXAMPLE 3 

e-polycaproamide (nylon 6, intrinsic viscosity in the 
metacresol solution at 30°C being 1.1) and PET are 
spun and drawn in the same manner as described in Ex 
ample 1 in a feed ratio of PET/nylon 6 being 9/ 1 to ob 
tain yarn F4 cf 75 denier/ 18 ?lament. The resulting 
yarn F4 is false twisted. The thus treated yarns are fed 
at a rate of 60 m/min without using a heater and taken 
out at a rate of 60 m/min through a false twisting spin 
dle rotating at 1,900,000 rpm and wound up at a rate of 
61.2 m/min. 
The multisegment ?laments in the yarn F4 after the 

false twisting are ?brillated. The yarn F4 after the false 
twisting is not substantially crimped and is ?exible and 
has a moderate resiliency and shows silk-like gloss. 
What is claimed is: 
1. An article of manufacture, a yarn consisting essen 

tially of a mixture of (A) a component consisting of ? 
brillated composite ?laments of polyester and polyam 
ide in each of which the polyester is divided in cross 
section into at least three segments by thin cross sec 
tional layers of polyamide having a uniform thickness 
and which in cross section diverge radially and (B) a 
component consisting of polyester mono?laments; said 
components (A) and (B) being mixed homogeneously 
and entangled with each other, the ratio of component 
(A) to total yarn being 40 to 70% by weight, the ratio 
of polyamide to the total yarn being less than 30% by 
weight, the ratio of polyamide to component (A) being 
less than 40% by weight, each polyester segment of 
component (A) being less than 1 denier and said poly 
ester ?laments of component (B) being more than 2 
deniers, 

said component (A) being ?brillated by drawing and 
false twisting a yarn consisting of composite ?la 
ments of (A) and filaments of component (B). 

2. The article of claim 1 in which the polyamide is 
polyhexamethylene adipamide. 

3. The article of claim 1 in which the polyamide is e 
polycaproamide. 

4. The article of claim 1 in which the polyester is 
polyethylene terephthalate. 

5. The article of claim 1, in which said polyamide is 
selected from the group consisting of polyhexamethyl 
ene adipamide, e-polycaproamide and copolyamides 
thereof, and said polyester is selected from the group 
consisting of polyethylene terephthalate and copolyes 
ters thereof. 

* >l< * * * 


