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[5 7] ABSTRACT 
A dressed sewing thread of reduced friction, prefera 
bly comprising polyester, carrying as a non-friction 
dressing a polycarbonate-polydimethylsiloxane block 
copolymer comprising about 8 to 35 percent by 
weight of polycarbonate segments and about 65 to 92 
percent by weight of polydlmethylslloiianel segments; 
the polycarbonate segments are preferably of Bis 
phenol-A. Preferably the dressing also includes a poly 
diorganosiloxane present in about 2 to 20 times the 
weight of the block copolymer. 

5 Claims, No Drawings 
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DRESSING SEWING THREAD TO REDUCED 
FRICTION 

This invention relates to a process for'the dressing of 
sewing thread, in particular polyester thread, for the 
purpose of reducing its friction produced when sewing. 
Dressing agents of this kind are already known and 

the substances used may be e.g., polydiorganosiloxane 
oils or a mixture of these oils and polyethylene waxes. 
Hydrocarbon-siloxane copolyners are also known to 
reduce friction. 

10 

in which n is an integer of about 15 to 90 with an 
a,w-dihydroxypolycarbonate of the following formula, 
1" which ‘he SXP'JO'S b?tsihssame msaninsiasallqvs; . 

(3") 

vThese ?nishes are preferably applied to the threads 
u 

from aqueous emulsions or as a mixture of siloxane and‘ 
waxes which are free from silicon. 
Although a sewing thread treated with the known an 

tifriction agents reduces the friction produced when 
sewing, compared to an untreated thread, the friction 
produced is still so high that if these threads are used 

20 

in a sewing machine operating at a high speed they fre-‘ 
quently break, causing considerable trouble in the sew-' 
ing process. This breaking of the thread is due to the 25 
inadequate lubricating effect of the usual lubricating 
dressing agents and to their uneven distribution over 
the surface of the thread. 

it is accordingly an object of the invention to render 
sewing thread substantially friction-free so that it can 
be used in high speed sewing. 
This and other objects and advantages are realized in 

accordance with the present invention pursuant to 
which there is applied to a sewing thread a dressing 
comprising a solution or emulsion of a polycarbonate 
polydimethylsiloxane block copolymer comprising 
about 8 to 35 percent by weight of polycarbonate seg 
ments of the general formula 

30 

35 

r -: Isa-1Q (RI/)n (HI/)u (RI/)3 

in which 
each R’ independently is a hydrogen atom or an 

optionally inertly substituted monovalent aliphatic, cy 
cloaliphatic, araliphatic or aromatic hydrocarbon radi 
cal having one to 12 carbon atoms, 
eachR." independently is a halogen atom or an 

alkyl radical having one to four carbon atoms, 
p is an integer of from 1 to 7, and 
a ' is zero or an integer of from 1 to 4, 

and about 65 to 92 percent by weight of polydimethyl 
siloxane segments having an average chain length of 
about 15 to 90 dimethylsiloxane units, the individual 
segments being linked via aryl-O-Si bonds (Component 
B), which solution or emulsion may also contain 
polydiorganosiloxanes having a viscosity of about 500 
to 20,000 cP, preferably about 1000 to 10,000 cP‘at 
20°C (Component A). 
According to the proposal disclosed in the copending 

application Ser. No. 313,073, filed Dec. 7, 1972, enti 
tled “Polydiorganosiloxane-Polycarbonate Block Co 
polymers" and assigned to the same assignee, the poly 
carbonate-polydimethylsiloxane block copolymers may 
be prepared by reacting an a,w-dichloropolydimethyl 
siloxane of the formula 

R! R, 

a _O_C_Sl a an. 
I II J l, I . C R 

<11"). p (Rm <R">B 

in the presence of a tertiary amine. The process is car-' 
ried out by reacting 1 mole of the a,w-dihydroxypoly 
carbonate dissolved in an inert organic solvent with 
about 0.5 to 5 moles of the a,w-dichloropolydimethyl 
siloxane in the presence of a quantity of tertiary amine 
which is stoichiometrically equivalent to the chlorine 
content of the a,w-dichloropolydimethylsiloxane and 
then heating the reaction mixture to a temperature of 
about 60°C to 100°C and isolating the reaction product 
by ?ltering off the amine salt and removing the solvent. 

The polycarbonates with terminal hydroxyl groups to 
be used according to the invention preferably have a 
chain length of about 2 to 5 diphenylalkane units and 
may be derived from any bis-phenols. In the formulae 
shown above, R” may represent e.g., a methyl, ethyl, 
propyl, isopropyl, butyl, isobutyl or tertiary butyl radi 
cal or a chlorine, bromine or iodine atom; R’, which 
may include inert substituents, is preferably a hydro 
carbon radical such as an alkyl radical, e.g., methyl, 
ethyl, propyl or butyl, an alkenyl radical, e.g., vinyl, a 
cycloalkyl or haloalkyl radical, e.g., chlorobutyl or cy 
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clohexyLa substituted or unsubstituted aryl radical, 
e.g., phenyl, chlorophenyl, xylyl or tolyl, or an arali 
phatic radical such as phenylethyl or benzyl. It is pre 
ferred to use the polycarbonate derived from 2,2-bis(p 
hydroxyphenyl)-propane (“Bisphenol-A”), i.e., the 
polycarbonate in which R’ = CH3, a = 0 and p = 2 to 
4. 
Other bis-phenols suitable for the preparation of 

polycarbonates have been described e.g., in US. Pat. 
Nos. 3,028,365; 2,999,835; 3,148,172; 3,271,368; 
2,970,137; 2,991,273; 3,271,367; 3,014,891 and 
2,999,846. 
Block copolymers obtained by the process according 

to US. Pat. No. 3,189,662, for example, are also suit 
able for the process according to the invention. 
The polydiorganosiloxanes (Component A) which 

are optionally added to the solution or emulsion may be 
obtained by known methods. Suitable polydior 
ganosiloxanes are e.g., polydialkylsiloxanes or also 
polydiorganosiloxanes which contain dialkylsiloxy 
groups and diarylsiloxy groups statistically distributed. 
Polydimethylsiloxane is preferred. 
The quantity of polydiorganosiloxanes added may 

vary within a wide range. Preferably, about 100 parts 
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by weight of A are added to 5 to 50 parts by weight of 
Component B. _ 

According to the invention, the polycarbonate 
polydimethylsiloxane block copolymers are applied to 
the thread from a solution or emulsion. If the block co 
polymer is to be applied from solution, a 3 to 40 per 
cent by weight solution is prepared to which varying 

v quantities of Component A may be added. 
According to a preferred embodiment of the process, 

about 150 to 180 g of A are used for every 26 to 32 g 
of B, together with the amount of solvent needed to 
produce a 16 to 20 percent solution. The solvent used, 
for example, may be trichloroethylene, perchloroeth 
ylene, methyl chloroform, chlorobenzene or a mixture 
thereof. 

If the dressing agent is to be applied to the sewing 
thread from an emulsion, a solution of component B or 
of components A and B in a non-polar solvent such as 
toluene, xylene, petroleum hydrocarbons or mixtures 
of such solvents with trichloroethylene or perchloro 
ethylene is ?rst prepared. This solution is then emulsi— 
?ed in water in the usual manner with the addition of 
a conventional stabilizing agent, preferably a commer 
cial partly hydrolyzed polyvinyl acetate, hereinafter 
brie?y referred to as polyvinyl alcohol, and optionally 
with the addition of an ethoxylated alcohol. The pro 
portions of the different components are so chosen that 
the emulsion contains about 30 to 40 percent by weight 
of B or of A + B. If a mixture of A + B is used, it has 
been found preferable to use the components in pro 
portions, by weight. of about 25 to 30 parts of A, about 
7 to 11 parts of B, about 2 to 3 parts of polyvinyl alco 
hol, about 21 to 24 parts of solvent and about 35 to 40 
parts of water. 
The sewing threads are dressed by the process ac 

cording to the invention e.g., by bringing them into 
contact with the emulsion or solution of component B 
or of a mixture of A + B by a rewinding process using 
a drive roller and then drying them by heating to about 
80° to 100°C. Sewing threads which have been dressed 
by the process according to the invention, in particular 
polyester sewing threads, have the advantage over sew 
ing threads dressed by known methods that they have 
lower coef?cients of friction, which are a measure of 
the friction produced. In addition, the dressings are 
more evenly distributed over the surface of the thread, 
as determined by the range of scatter of the coefficient 
of friction. Sewing can therefore be carried at higher 
speeds with such threads. The essential properties 
which determine the sliding of a sewing thread, namely 
its coef?cient of friction, and the scatter range of fric 
tion, are determined by means of a friction measuring 
device called “F meter” and made by Rothschild, Zu 
rich, at 20°C/65 percent relative humidity applying a 
preliminary tension of 10 g (see e.g. Melliand Textil 
berichte 42 ( 1961 ), 374-3 79). The quantity of dressing 
applied is preferably from about 1 to 7 percent, espe 
cially about 3 to 5 percent by weight, based on the sew 
ing thread although quantities above or below this 
range may be used. 
The process according to the invention will now be 

explained more fully with reference to the following ex 
amples in which, in all cases, percentages refer to per 
centages by weight. 

EXAMPLE 1 

An emulsion is prepared by ?rst mixing 68.4 g of a 
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4 
solution of 24 g of a block copolymer of 13.8 percent 
of Bisphenol-A polycarbonate segments having an av 
erage chain length of 2.7 and 86.2 percent of polydi 
methylsiloxane segments having an average chain 
length of 77 with 56 g of an a,m-bis(trimethylsiloxy) 
polydimethylsiloxane (viscosity 10,000 cP at 20°C) in 
white spirit. 12 g of perchloroethylene are added to this 
mixture which is then emulsified in 49.5 g of water with 
the addition of 5.5 g of polyvinyl alcohol. The resulting 
emulsion is diluted with 32 g of water. 
A 50 — 50 polyester-wool staple ?bre yarn dressed 

with this emulsion has a coef?cient of friction of 1.0 ' 
and a range of scatter of friction of between 14 and 18 
g; the yarn carried 4 percent of solids by weight. 

If for the purpose of comparison with conventional 
emulsions the 24 g of polycarbonate-polysiloxane 
block copolymers used in the above example are re 
placed by the corresponding quantity of polydimethyl 
siloxane having a viscosity of 10,000 cP at 20°C, i.e., if 
the process is carried out without the block copolymer 
B, the sewing threads obtained have a coefficient of 
friction of 3.0 and a range of scatter of between 40 and 
75. . ’ 

EXAMPLE 2 

This example demonstrates the relationship between 
the sliding properties of sewing threads and the quan 
tity of components B when the total quantity of (A + 
B) in the emulsion is kept constant, the composition of 
the emulsion being otherwise the same as in Example 
1. The results given in Example 1 have been repeated 
here for clarity. 

No. Quantity Quantity Coef?cient Range of 
of A of B of scatter 
g g friction g 

l 80 0 3.0 40-75 
2 72 8 1.7 20-32 
3 68 12 1.2 16.22 
4 6O 2() 1.1 18-22 
5 56 24 1.0 ' l4-l8 

EXAMPLE 3 

When a solution of 15 g of a polycarbonate 
polysiloxane block copolymer consisting of 27.8 per 
cent by weight of Bisphenol-A polycarbonate segments 
and 72.7‘ percent by weight of polydimethyl siloxane 
segments having an average chain length of 29 is emul 
sifted in 108 g of water as described in Example 1 to 
gether with 70 g of polydimethylsiloxane (10,000 
cP/20°C) in 35 g of toluene and 10 g of perchloroeth 
ylene with 6.5 g of polyvinyl alcohol and the resulting 
emulsion is used as a dressing agent forthe sewing 
thread of Example 1, the following values are obtained: 

Coef?cient of friction 
Range of scatter of friction 

1.0. 
16- 20 g. 

EXAMPLE 4 

If in emulsion No. 3 of Example 2 the polydimethyl 
siloxane which has a viscosity of 10,000 cP at 20°C is 
replaced by one having a viscosity of 1000 cP at 20°C 
and the sewing thread of Example 1 dressed with such 
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an emulsion are compared with threads treated with an of a paraf?n wax which has a melting point of 82°C and 
emulsion which contains only the polydimethylsiloxane 20 parts by weight of a oloydimethylsiloxane which has 
which has a viscosity of 1000 cP, the following results a viscosity of 1000 CP 20 C, thelhfe?ds are fOund I0‘ 
are obtained: have a coefficient of friction of 2.5 and a range of scat 

5 ter of 35 to 50 g. 
The polyester ?bers employed in the foregoing exam 

o‘fjgng‘y offfng‘y cmfg‘fciem Rfcllbgfcff ples were polyethylene terephthalate but other polyes 
g g friction A g ters falling within the de?nition of that term as set forth 

in the Rules promulgated under the Textile Fibers iden 
33 ‘(2, if; 10 ti?cation Act can be similarly treated with similar ef 

fect. The yarns may be 100 percent polyester or blends 
' " thereof with other natural and/or man-made ?bers, ei 

EXAMPLE 5 ther in staple or ?lament form. While polyesters are 
This Example was carried Out using an emulsion preferred, the invention is also applicable to polyester 

which contained only a polycarbonate-polysiloxane l 5 free yams Such 35 nylon, acrylics, and the like, 
block copolymer and n0 aiw-bis-(trimethylsiloxy)- it will be appreciated that the instant speci?cation 
polydimethylsiloxane. A solution of 39 g of the block and examples are set forth by way of illustration and 
copolymer described in Example 1 in 25 g of toluene not limitation, and that various modi?cations and 
and 4.3 g of perchloroethylene was emulsi?ed in 30.3 changes may be made without departing from the spirit 
g 0f water With the addition Of 2.7 g Of polyvinyl alco- 20 and Scope of the present invention, 
hol and the emulsion was then diluted with 14 g of wa- what is claimed is; 
ter. 1. A low-friction sewing thread dressed with a polyc 
The Sewing thread of Example 1 dressed with this arbonate-polydimethylsiloxane block copolymer com 

emulsion was found to have a coef?cient of friction of prising about 8 to 35 percent by weight of polycarbon 
0.09 with a range of scatter of friction of 12 to 14 g. 25 ate Segments of the formula 

EXAMPLE 6 ’ ‘ ‘ in which 

The sewing thread of Example I treated with a solu- eachrRu' independently is a hydrogen atomior almond-i 
tion (16-6 Parcel‘t l" trichloroethylene) of a block 00- valent aliphatic, cycloaliphatic. araliphatic or aromatic 
polymer of 13.8 percent of Bisphenol-A polycarbonate 35 hydrocarbon radical with l to 12 carbon atoms, 
segments having an average chain length of 2.7 and each R” independently is a lower alkyl radical or a 
86.2 percent of polydimethyl-siloxane segments having halogen atom, 
an average chain length of 77 was found to have a coef 
?cient of friction of 0.07 and a range of scatter of fric 
tion of between 12 and 14 g. 

p is an integer from i to 7 and 
40 a is an integer from 0 to 4, 

and’ aboutw6‘5 to 02 percent by vweight’ofpolydimethyl 
EXAMPLE 7 siloxane segments having an average chain length of 

A polyester ?lament yarn dressed with a trichloroeth- about ‘5 to 90 dlmethylslloxane units 
ylene solution which contained 165 g of a siloxane A 
(viscosity 20,000 cP/2_0°C) in addition to 29 g of the 45 7% of solids by weight. 
block copolymefr mennoned m Example 5 and m much 3. The thread of claim 2, wherein the solids include 
tfhe zoncegtratlon Off? .and Bf til/@5966 fpgrlcgm ‘gas a polydiorganosiloxane having a viscosity of about 500 
0U" to five *1 CO6 ‘Clem O "C *0" ° - a" a to 20,000 cP at 20°C, about5 to 50 parts by weight of 

ggrgligrfissgstéiggrfigitr‘xeen 19 and 23 g‘ _ 50 said block copolymer being present per 100 parts of 
. z l . l . ‘ .1 l . 

If, in Example 1, the block copolymer B is replaced sd‘lsd gzgigtizngilgi?es wherein R, is methyl p is 
i r ' ' 1 1 1 ' ' 9 1 

by the corresponding quanitiy of a paraffin wax and the about 2 to 5, a is O, and the polydiorganos?oxane is 
same sewin threads are dressed with this emulsion, the‘ . . . . . 
threads are gfound to have a coef?cient of friction of 2.8 polydimethylslloxane having a vlscoslty of about 1,000 

55 to 10,000 cP at 20°C. 
and a range of scatter of 45 to 60 g. 

2. The sewing thread of claim 1, carrying about l'to" 

Comparison Experiment: 5. The thread of claim 4, wherein said ‘sewing thread 
When the same sewing threads are not dressed with ‘ comprlses polyester l V ,mo.___o*__m 

an emulsion but with a mixture of 80 parts by weight ' "r' " >l< * * * ik 

60 

65 


