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This invention relates to the treatment of fila 
ments, threads, yarns, tapes, straws, ribbons, 
bristles and like. textile materials, (hereafter re 
ferred to as 'yarns'), films, slabs, sheets and 
other flat, cast or rolled surfaces (hereafter re 
ferred to as "films') and textile fabrics woven, 
netted, knitted, braided, knotted or otherwise 
formed from yarns. 
The principal object of the invention is to ren 

der yarns, films and textile fabrics more amena 
ble. to textile operations, as by rendering them 

from the trouble occasioned by electrifica 
O w 

. Another object of the invention is to render 
yarns, films and textile fabrics more pliant, more 
soft and better able to withstand the stresses en 
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countered in many textile operations and in use 
as wearing apparel. Other objects of the inven 
tion will be apparent from the following detailed 
description. - 

I have found that if the alkylol amine salts of 
hydroxy carboxylic acids are applied to or in 
corporated in artificial materials, many advan 
tageous results are obtained. ". 
The treatment of yarns according to this in 

vention produces yarns which will not take a 
charge of electricity upon friction with like 
yarns, yarns of other materials, glass rods, metal 
rods etc., as the yarns become conductors of elec 
tricity and the electric charge is carried off as 
soon as it is formed. Once the yarns have been 
treated this property of conducting electricity is 
not reduced upon ageing but is carried through 
the processing to the finished fabrics. 
The yarns, films and fabrics treated according 

to this invention have no corrosive action on 
metal and metal alloys with which they contact 
or upon which they may rest for days in the 
processing steps. The treating material contains 
rio free chlorine and is neutral in action. Fur 
thermore, the yarns and films are not tacky nor 
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gummy and they therefore pass through all the 
guide means without difficulty or without build 
ing up a ridge or drop of the treating material 
about the guides. 
Yarns treated for anti-static properties ac 

cording to this invention that are formed into 
staple fibers by cutting etc., need not be retreated 
to remove the anti-static finish after cutting to 
prevent trouble by rusting. or corrosion of card 
machines and further packing and snarling up 
of the staple so that it would be difficult to open 
and card. Also the property of not taking an 
electric charge is of advantage in the carding, 
drawing, and of her subsequent processes. 

(C. 28-1) 
Yarns So treated may be Warp knitted without 

any static charge being generated and the yarn 
may be allowed to stand on the machine over 
the week end or other periods of time without 
rusting or corroding the metals of the machine. 

Fabrics treated according to this invention or 
made from yarns so treated are also conductors 
of electricity and do not retain a charge of static 
electricity. A great source of annoyance caused 
by static electricity is found in women's wearing 
apparel. For example, when a fabric of arti 
ficial silk or a fabric containing derivatives of 
Cellulose and/or regenerated cellulose is used as 
an outer garment over silk or wool under gar 
ments the outer garment, if untreated, takes on 
a static charge which causes the outer garment 
to tend to adhere or cling to the wearer's body 
destroying the lines and design of the garment, 

Fabric treated according to this invention is 
free from static electricity and does not tend to 
-adhere to the wearer's body but hangs free. The 
fabric.sp treated is not off-odor nor tacky and 
retains its electrical conducting properties re 
gardless of its age. 
Another source of annoyance in fabrics which 

are non-conductors for electricity is that they, 
after becoming charged, attract dust particles, 
both vegetable and metallic. Brushing to remove 
such particle merely increases the electric charge 
and the particles appear to cling to the fabric 
with even more tenacity. Fabrics treated ac 
cording to this invention allow the static charge 
of electricity to leak out as fast as it is formed 
and the fabric therefore does not attract dust 
particles and, further, any dust particles thereon 
may be easily removed by brushing or shaking as 
there is . no electrical force attracting them 
thereto and there is no moist or tacky Substance 
tending to hold them cemented to the fabric. 
The treating material here described has a 

special applicability to films and foils as the ma 
terial is not absorbed into the body of the films 
to any great extent but remains on or near the 
surface. Films thereford are not discolored or 
made ckoudy. Furthermore the static charge of 
electricity is a surface charge and conducting 
material not on the surface does not allow for the 
fast discharge of developed charges. 

In accordance with my invention, then, I treat 
or incorporate in yarns, films, foils and fabrics 
with a small amount of an alkylolamine Salt of a 
hydroxy carboxylic acid with or without lubricat 
ing materials. 
The yarns, films and fabrics to be treated may 

be made from regenerated cellulose, inorganic de 
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ton, silk, flax, or other fibers. 
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2 
rivatives of cellulose with plasticizers, Wool, Cot 

This invention is, 
however, most applicable to yarns, films, foils, 
fabrics and other artificial materials formed at 
least in part of Organic derivatives of Cellulose 
which yarns, films and fabrics are normally 
either non-Conductors or Weak conductOS. Of 
electricity depending upon the effect materials 

... used with the organic derivatives of cellulose. 

tardants, plasticizers, sizes and lubricants. 

The most common of the organic derivatives of 
cellulose are the esters and ethers of cellulose. 
Examples of organic esters of cellulose are cellu 
lose acetate, cellulose formate, cellulose propio 
nate and cellulose butyrate, while examples of or 
ganic ethers of cellulose are ethyl cellulose, 
methyl cellulose and butyl cellulose. 
The yarns and films of derivatives of cellulose 

may contain incorporated as a part thereof or 
as Coating thereon, effect materials such as pig 
ments, filling materials, dyes or lakes, fire re 

Ex 
amples of fire retardants are beta chlornaph 
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thalene, triphenyl phosphate and tricresyl phos 
phate. Examples of plasticizers are glycol and 
glycerol oleates, stearates, etc. and triethanol 
amine oleates and Stearates. Examples of lubri 
cants are mineral oil, olive oil and neat's-foot oil. 
Examples of filling materials are powdered metal, 
oxides of metal or fibres of other materials. Ex 
amples of sizes are wax, gelatins, starches, gums, 
Salts of resin acids and glycerides. These effect 
materials may be incorporated as a part of the 
filaments or films by adding them to the spinning 
Solution from which the filaments or films are 
formed or by softening or swelling the formed 
filaments or films with a swelling agent, such as 
thiocyanates of ammonia, sodium, potassium and 
calcium and ethyl ether of ethylene glycol, and 

films while they are in the swollen condition. 
Under the term yarns are included threads, 

assemblies or bundles of a number of continuous 
filaments which may be in parallel relationship 
or which may be twisted together, artificial bris 
tles, straws, short lengths of staple fibres, or yarn 
Spun from such staple fibres. 
While the alkylol amine salts of a hydroxy car 

boxylic acid are preferably applied to the yarns, 
filaments, foils, films and the like after their 
formation, they may be incorporated in the solu 
tion of the derivative of cellulose from which 
Such artificial products are formed. 
The fabrics to be treated may be formed of a 

Single type of yarn, say one formed by twisting 
together fine filaments of an organic derivative 
of cellulose, or the fabric may be formed of a plu 
rality of types of yarn, as a warp of silk and weft 
of a cellulose acetate. The fabrics may be coat 
ed, after treatment according to this invention, 
With coating materials such as rubber, latex, res 
ins, lacquers, etc. for making rain coats etc. The 
anti-static finish does not interfere with the 
chemical make-up of such coating and further 
more it is not an impervious coating which would 
allow any future coating applied to the fabric 
to peel off. 
The yarn, films or fabric are rendered com 

pletely effective in anti-static properties by the 
application of 2% by weight, of the treated ma 
terial, of an alkylolamine salt of an hydroxy car 
boxylic acid. When it is desired to treat yarn. 
and carry the effect into the fabric a slightly larg 
er percent say 2% will be found Sufficient. Even 
as Small as 0.1% of alkylolamine hydroxy car 
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boxylic acid may be used if it is to be applied 
to the yarn, films, foils or filaments along with 
a lubricant such as olive oil, blown olive oil, sul 
phonated castor oil, light mineral oils, rape seed 
oil and animal oils or glycol and glycerol or their 
oleates and stearates. 

For example a mixture of 10% alkylolamine 
Salt of a hydroxy carboxylic acid and 90% blown 
olive oil or diethylene glycol may be applied to 
yarn, at the spinning cabinet of artificial yarns, 
by means of wicks or rollers such that there is 
applied to the yarn 2% of the mixture based on. 
the weight of yarn. 

Either blown olive oil or Sulphonated castor oil 
are exceptionally well adapted to be applied with 
the anti-static material as both are similar to the 
anti-static material in that they do not discolor 
or give off off-odors upon ageing. By employing 
a coating of blown-oil and an alkylolamine salt 
of a hydroxy carboxylic acid old or aged yarn may 
be made pliable, anti-static and sufficiently lubri 
cated to stand circular knitting which was here 
tofore extremely difficult. Such a mixture of lu 
bricants and anti-static material permits the ap 
plication thereof to yarn at the warping machine 
Without the usual annoyance of warp streaks, 
and also at the spinning cabinet without the us 
ual annoyance of allowing uneven stretching of 
the filaments because of uneven wetting. 

In treating fabrics made from yarn without 
the anti-static material it is preferable to apply 
about 0.5% of the anti-static material, after dye 
ing and before tentering. This may be done by 
passing the fabric over rollers which dip into a 
trough containing a solution or suspension of the 
anti-static material or by passing the fabric 
through a bath of about 1% anti-static material 
either in a solution or emulsion and then through 
the tenter machine. 
The anti-static material may be dissolved up 
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to 50% concentration in aliphatic polyhydric al 
cohols and their substitutiori products. Emul 
sions of the anti-static material may be made 
With Water and oil or modified oils. 
A further advantage of the treated yarns, and: 

particularly continuous filament yarns, is that 
a separate application of lubricants may be ren 
dered unnecessary in many textile Operations, for 
example in the operation of winding or twisting 
and winding artificial yarns continuously with 
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their production. The anti-static and lubricant , 
may be applied simultaneously if desired or nec 
essary, however, as stated above, a lubricant may 
also be applied to the yarn either in the same 
liquid as the one in which the anti-static material 
is applied or separately, the lubricant acting ex 
ternally of the yarn to facilitate flexing, and en 
ables it to withstand hard treatment, such as en 
countered in fine gauge knitting. 
The anti-static material may be applied from 

Solutions or suspensions in liquids which are hy 
groscopic, for example, ethylene glycol, glycerol, 
etc. . In order, however, to prevent change in vol 
ume, viscosity and concentration of such liquids 
during use, it is preferred to add a quantity of 
water substantially equal to the maximum amount 
which the liquids tend to absorb in the atmos 
phere. Thus ethylene glycol may receive added 
water to the extent of 13% its original weight, 
glycerol 33% and diethylene glycol up to 30%. 
The hygroscopic material may be dissolved in 
water before mixtures of them are formed. Al 
though the anti-static materials forming a part 
of this invention are somewhat hygroscopic in 
themselves, they do not rely entirely upon this 

55 

60 

65 

70 



U0, uUIV US UNS, V, USS , t t t ,t 
COATING OR PLASTI? 

2007,210 3 181 
property as they permit the leading away of elec- light and heat of ordinary strength and duration. 
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tric charges even in dry atmospheres. 
The anti-static material with or without lubri 

Carats may be applied to running yarns at the 
Spinning cabinet or any future winding. opera 
tion by means of wicks or pads dipping in a 
Solution or suspension of the anti-static material. 
Or it may be supplied by means of a drip tube or 
furnishing rollers supplied with a solution or 
Suspension of the anti-static material. What 
ever the means employed to apply the liquid, it 
is preferable to arrange that the liquid can be 
applied in a uniform manner and to a predeter 
mined amount. Thus the concentration of solu 
tion and suspensions may be varied or the height 
of that part of the wick or rollers above the 
bath may be varied. A particular suitable wick 
device is the One described in U. S. application 
No. 538,484 filed May 19, 193. Less care need 
be exercised in regards to uniformity of appli 
cation in applying the anti-static material here 
in described than other anti-static materials as 
the one here described has a slight Wetting action 
of its own which permits of a certain amount of 
spread on the yarns after application. 

It is found that the alkylolamine hydroxy car 
boxylic acids, with Or without lubricating mate 
rials, give an anti-static property to yarns, fab 
rics and films without rendering them tacky, do 
not give a harsh hand to fabrics, do not de 
teriorate on long standing to give of colors or 
odors and do not give rise to difficulties in future 
processing such as dyeing, coating, etc. Exam 
ples of alkylolamine salts of hydroxy carboxylic 
acids are trlethanolamine tartrate, triethanol-. 
amine citrate, triethanolamine lactate, the mono 
o di-ethanolamine tartrates, citrates and lac 
tates, and dioxypropanolamine tartrates, citrates 
and lactates. The tartrates, citrates and lac 
tates of the substituted alkylolamines may be 
employed, an example of such is hydroxyethyl 
andline lactate. Any of the above alkylolamine 
hydroxy carboxylic acids may be used alone or as 
mixtures. In place of or in connection with tar 

5 trates citrates and lactates similar carboxylic 
acid radicals may be used such as, for example, 
mesatartaric, saccharic and mucic acid and their 
isomers, gallic acid and salicylic acid. 
To produce an anti-static material which al 

lows for the readily conducting away of electric 
charges imposed by friction or other means, and 
which has no rusting or corrosive action on the . 
metals with which it comes in contact, it is nec 
essary to employ a neutral electrolyte. The elec 
trolyte therefore must be composed of an acid 
and a base of substantially equivalent strengths. 
Upon hydrolysis the acids and bases must be such 
that neither leave the field of reaction as by pre 
cipitation, evaporation or reaction with adjacent 
material thus leaving an excess of the other pres 
ent. Nor should the electrolyte be sensitive to 

All these features necessary to a good anti-static 
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material are found in the alkylolamine salt of a 
hydroxy carboxylic acid. However the alkylol 
amine salts of other acids may be employed to 
form neutral salts which are applicable to yarn. 
according to this invention. Examples of such 
other acids are tannic acid, where a little stiff 
neSS or size is desired on the yarn, anisic acid, 
benzoic acid, succinic acid, maleic acid and fur 
maric acid. 
As an example: - 
The yarn of an organic derivative of cellulose 

is drawn from the spinning cabinet and is caused 
to pass across a wick which dips into a solution 
composed of 90% blown olive oil and 10% tri 
ethanolamine lactate. The wick is submerged 
in the Solution such that at the rate of speed 
at which the yarn is spun and the area of the 
wick in contact with the yarn, it will apply to 
the yarn a coating of 2%% based on the weight 
of the yarn. - 
What I claim and desire to secure by Letters 

Patent is: : 
1. Method of treating filaments, yarn, film, foil 

or textile fabric containing a derivative of cellu 
lose comprising applying thereto an alkylolamine 
salt of a hydroxy carboxylic acid containing not 
more than six carbon atoms. 

2. Method of treating filaments, yarn, film, foil 
or textile fabric containing cellulose acetate com 
prising applying thereto an alkylolamine salt of 
a hydroxy carboxylic acid containing not more 
than six carbon atoms. 

3. The method of treating filaments, yarn, film, 
foil or textile fabric containing an organic de 
rivative of cellulose, comprising applying thereto 
an alkylolamine salt of a hydroxycarboxylic acid 
containing not more than six carbon atoms and 
a lubricant. 

4. The method of treating filaments, yarns, 
films, folls or textile fabrics containing cellulose 
acetate, comprising applying thereto an alkyylol 
amine Salt of a hydroxy carboxylic acid contain 
ing not more than.six carbon atoms, in a medium 
containing an alcoholic body. 

5. The method of treating yarn, film or textile 
fabric containing an organic derivative of cel 
lulose which comprises applying thereto a small 
amount of triethanolamine lactate. 

6. Filaments, foil, film or textile fabric con 
taining cellulose acetate, coated with a small 
amount of an alkylolamine salt of a hydroxy 
carboxylic acid containing not more than six 
carbonatoms. i.filaments, foil, yarn, film or textile fabric 
containing organic derivatives of cellulose coated 
with a small amount of an alkylolamine salt of 
a hydroxy carboxylic acid containing not more 
than six carbon atoms and a lubricant. 
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