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This invention relates to the conditioning of
textile yarns, and particularly to the condition-
ing of yarnms, threads, filaments and fibers com-
posed of or containing organic derivatives of
cellulose such as cellulose acetate, cellulose ace-
tate proplonate and cellulose acetate butyrate,
to render such materials amenable to various

textile operations such as knitting, weaving,

carding, spinning, twisting and the like.
As is well known in the textile industry, the

manufacture, processing and use of yarns com-

posed of or containing organic derivatives of
cellulose and similar synthetic materials give rise
to numerous problems generally absent from the
handling of natural yarns such as silk, wool,.cot-
ton and the like. One of the chief problems en-
¢ountered in dealing with these synthetic ma-
terials is to so lubricate or soften and, in some
instahces, to both lubricate and soften, the yarn
in question that it will have the correct frictional -
" characteristics, or drag, and the required flexi-
bility for the specific purpose in view. In the
handling of continuous filament yarn, for ex-
ample, it is necessary to condition the material
to reduce the tendency toward. breakage of in-
dividual filaments when the yarn is subjected to
mechanical strains stuch as are involved in pas-

sage Of the yarn over rolls, guides, and other

10

) cbnditlonlng composltion, whether prin;a.rily de-

signed for use as & warp, filling or knitting lubri-
cant, or as an anti-static, all of the various com-
ponents and their functions must be delicately
balanced one against the other so as to-give a
practical and commercla.lly satisfactory yarn
treatment. '

Heretofore, many different conditioning agents
such as polyhydric alcohols and similar com-
pounds have been suggested as ingredients of

~yarn conditioning formulas, .generally . in con-
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- parts of the yarn-producing mechanism ‘and in .

twisting, winding, reeling and similar operations.
In the-case of yarns jntended for use on com-
mercial knitting machinery, it is particularly
.. Important that the yarn be soft and pliable in
order that it may conform to the contour of the

needles and give a closely knit fabric free from

cuts, pin holes, stitch distortion, laddering; mis-
plaits and other commeon defects

Another problem of major proportions pre-
sented by these synthetic yarns is their extreme -
tendency to pick up charges'of static electricity,
especiglly in such operations as twisting, wind-
ing, warping, picking, carding, combing, drafting,
spinning, and the like. This tendency is par-
ticularly aggravated in the case of cut staple
fibers, since in the commerciai use of such ma-
terial, it is normally subjected to a number of
extremely severe operations such as picking,
carding, combing, etc., all of which tend to so
charge the individual fibers as to make proper
web formation difficult or impossible or to give
. the ultimate yarn an undesirable unevenness.
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In some types of yarn, all three of the above- =

mentioned problems of fubrication, goftening and

anti-static treatment are present and in any’
‘case the matter of providing a yarn conditioning

composition, in which the several functions are

properly coordinated to accomplish the desired
result is often & matter of extreme difficulty.
This is due to the fact that in any given yarn
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general formula:

65

junction with mineral, vegetable and animal ofls.
It has been found in practice, however, that most
of these agents and the various formulas con-
taining them have certain dri.wbacks, among
which may be mentioned too drastic solvent ac-
tion on the yarn, insufficient solvent power for
the lubricants with which they are used and a
tendency to form gummy deposits on the yarn
after application. Purthermore, many of the
known yarn treating agents are insufficiently
soluble in water to permit satisfactory removal
from the yarn by aqueous scour baths,

The present invention has as its principal ob- -
ject to provide an improved process for the con-
ditioning of textile yarns, threads, ﬂlaments, and
fibers, particularly those composed of or con-
taining organic derivatives of cellulose to render
such materisls amenable to various textile oper-

" ations and processes, such as knitting, weaving,

spinning and the like. A further object is to pro-
vide an improved process for the lubricaetion and
softening of such yarn. A still further object is
to provide 8 new class of yarn treating agents

' ana compositions particularly adapted for the

conditioning of yains composed of or contalning
orgenic derivatives of cellulose and readily re-
movabie therefrom by the usual agueous scour
baths. A specific object is to provide an im-
proved type of ceilulose organic derivative yarn
amenable to various textile operations including
knitting, weaving, and spinning. Other objects
will appear hereina.fter

These objects are accomplished by the follow-

ng invention which, in its broader aspects, com-
prises treating. yarns, particularly those com-
posed of or containing organic derivatives of
cellulose, such as cellulose acetate, cellulose ace-
tate propionate, cellulose acetate butyrate and
similar organic acid ‘esters with esters of alpha,
alpha-carboxy-a’,c’ difuryl methane having the

O _CH Bt HO-—CH -
—C— g—co—o—m

v N No” o

wherein R and R are substituents selected from

the group consisting of hydrogen and alkyl, al-

‘kylene, aryl, cycloalkyl and heterocyelic :groups,

and wherein. R’ and R3 are substibueatessele@ted

H—
R;0—CO—
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from alkyl, alkylene, cycloalkyl, aryl and hetero-- Other examples of conditioning compositions
cyclic groups. Of these substituents, the alkyl - which may be applied in accordance with my in-
group may be a methyl, ethyl, beta-hydroxy vention to yarns intended for a variety of pur-
ethyl, butyl, oleyl, beta-hydroxy-beta-ethoxy poses such as knitting, weaving, spinning and the .
ethyl, etc. Likewise, the alkylene groups may be 3 like, and especially the preparation of yarns com-
allyl, cyclohexenyl. . Similarly, the aryl groups  Posed of or containing organic derivatives of
may be phenyl, benzyl, furfuryl, naphthyl. The cellulose, §uch as cellulose acetate, cellulos: ace-
cycloalkyl and heterocyclic groups may be cyclo- ~ tate Dropionate, and cellulose acetate butyrate

\ . and similar derivatives for knitting purposes are
hexyl, hexahydrobenzyl, tetrahydrofuryl, naph- 10 the following:

thenyl. Ezample 3
The method used in preparing these com- Tamp . Parts
pounds is that described in Gazzeta Chimica HC——CH HC— —CH

Italiana, 67, 312 (1937).

In the following examples and description I 15
have set forth several of the preferred embodi-
ments of my invention, but they are included (Di-beta-methoxy ethyl ester of 5,5’-dicarboxy-2,2'-d§furyl methane)
merely for purposes of illustration and not as a — —_— - e 60
limitation thereof. Blown olive oil ——— -——— 40

My invention will be more readily understood 2u

CH;-0 C:H«—O—g~g\ /g_-C B‘,—J_l,\ /J’!‘-g—o é:Hr-O CH;

- le 4
by reference to several specific examples of typi- Ezample
Parts
H~C——C—~H HC—CH
' I
C1sEs0 C;H,0=C;H~0C e G —C—0 CsH,0 C;H—0 C3H,
3 g2=13 3 6 \ / ' é \ o p2=¥1 3 ]
(0] uBn O
(Di-beta-ethoxy-beta-ethoxy ethyl ester of §,5"-dicarboxy-2,2"-difuryl peniadecyl methane)
cal yarn treating procedures carried out in ac- R 40
cordance therewith. - . Light mineral ofl -- 60
Ezxample 1 ) '
Ezample 5
'H—?-——cn HCO—CH - 35 : Parts
CurHsy—0—G 0—0} bcd 3—go~c,.m. HO—CH HC—CH

N/ \./ : _ -O-
(o) () c.m—cn:—og-g\o/g ang\o/% 8 OCHO .

{Dilauryl ester of 5,5’-ﬂicarboxy-2,2'-difuryl methane)

Is applied by means of an applicator roll 40 (Dibenzyl ester of 5" dicarboxy-2,2difuryl methane)

to cellulose acetate continuous fllament de- S ' ; 30
signed for knitting purposes in an amount cor- Sperm oil_. 70
responding to 5-25% of the dry weight of the - ‘
yarn. The yarn so treated is found to be soft ' Ezample 6

and pliable and well-adapted for knitting, 45 _ - Parts

: ’ HC——CH HO—CH
“H

Tetrahydrofurfuryl—~0 C— C—C—C . 0—C—O—tétrabydrofurfuryl
o N\ / N/ ©O o

CHy—OCH; N
« Ditétnhydmhnturyl ester of 5,5'-dicarboxy-2,2"-difuryl methoxy methyl 'mqthme)
40
Ezample 2 . C Blown sperm ofl 60
A conditioning liquid having the following com- - -
position: i ng . m 6. - Ezxample 7 L
. . Parts : Parts
. HC—0CH _. HC——CH : HC—CH HC—CH
ca-oc—& —6—4& g—é—oc.n.' CiHr-0-CiH-0-0-¢  d-cm, dcocmocs
v 0 \o/ .éH o o h ) 2 H - ' ANPA ’—\/0 _:.4. 1Hy
: . L) ‘ . 85 . ) .0
) (Dibuty! ester of 5,5-dicarboxy-2,2’-difuryl methyl methane) Cﬁi-btt.-othoxy ethylester of 5,5 -dieirboxy-z,z' dituryl m“mo)’
Olive ofl. - 40 ieed o : _;‘;g
is applied to cellulose acetate yarn as described 70 Sulfonated castor oil ' ' 20
- in Example 1. Assuming the yarn is to be used Mineral'ofl____ - : 3 ] 10
for weaving, 1-5% of the composition, based upon Olelc actd_ ... . 1
the dry weight of the yarn, is deposited. The - - - 0
- Yamn so treated is found to be well adapted for __ Ethanolamine —— - 3

" use as filling yarn in weaving. - _75A_W'ater S 7
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~Example 8

Farts ’

BE-C—CH HO—GH
noc.n;—oc—e dcm g—c—oc.mon
N/ o

S

3
package, Likewise, the lubricant may be applied
during twisting, winding, crepeing or similar-
operations. In some cases, the lubricating, and
softening agent may be added to the spinning
solution from which the yarn is to be spun. -

The amount of the compositions applied will,
in general, depend upon the purpose for which

- the yarn is to be used. For example, if the yarn

10

is to be employed for knitting, anywhere from
5-25%, based on the dry weight of the yarn, may

. be applied. On’ the other hand, if the yarn is

(Di-beta-hpdroxyl ethyl ester of 5,5'-dicarboxy-2,2’-difuryl phenyl
- methane)
—— y - 30
Neat’s-foot oil > 50
Sulfonated castor oil 15
Sodium sulfate 2 - 2
Water __ : : SRTNRERE-
o Ezample 9,
- . Parts .

BC—CHBHO—CH .

. H—C—CE HC—~CH
’ HOC:HrOC:HrOCg -Cﬂrg E-C OC:Hr-OCzH(OH
AN 0/

> & bata hydroxy ethoxy ethyl-5, 5'-dicarboxy-2,2"- dimryl methane) )
: 2oo-2 10
" 55

Glycerol aoetone_

o

Example 12 -

A 20% solution of cellulose acetate in a.cetone
in which is incorporated 1-25% by weight of the
compound of Example -1 is .extruded through
fine orifices into an evaporative atmosphere The
filaments thus produced are wound or twisted
and wound. Yarns thus produced are of dull
luster and suitable for-knitting.

The_particular method of appiication of the !

yam treating compositions of my invention to
- the yarn will depend largely upon the nature of
the yarn and the use for which it is intended.
In general, the compositions may be applied by
-any of the standard procedures such as roll, wick,

bath, or spray application. If the yarn is in con-"

tinuous fillament form, compositions may be
applied just as the yarn emerges from the spin-

20

25

30

- 11

‘40

45

T HH - I I i ¢
cm—c:c-cn.—og- -~ -g—ocn;?c=c-cns
- - 0 : : .
-CH
H; ) ’ )
(Di~crotyl ester of §,5’-dicarboxy-2,2’-difuryl crotyl methane) _
' 20
Mineral oil - 35 -
Blown neat’s-foot oil 35
Naphthenyl phosphate ethylamine salt..... 10
: Ezample 10 T
Parts
HC———CE HC——CH , .
g g |
CsEu-Og— —C<—— C—-C—OCoHn
o cﬁ CH o ,
ész éH: ‘
o)
(Dicyclohexyl ester of 5 5'-die§rago)xy-2,2'-difuryl cyclohexyl
. i -—- 40
‘Blown teaseed oil ; : S 40
Oleyl alcohol I 20
Ezample U1 . _
. . , p “Parts
Water_____-

80

50
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interided for weaving, the amount will generally
run from about 1-5%.

In each of the compositions given, the- essen-
tial lubricating and softening- component is a -
compound of the type indicated above. ' However,
as illustrated by the specific examples, such com<
positions. may contain -other lubricating, and
softening agents, to'augment or supplement the

‘effect of the primary ingredient and thus give

the compositions added or improved properties.
Likewise, solvents, non-solvents, blending agents, -
co-solvents, emulsifying agents, dispersing agents
and similar ingredients may be added as circum- .
stances may require to adapt the compositions for
specific uses. Similarly, various dyes or other
coloring matter may be added to'the compositions
in-case it is desired to permanently or fugitively
tint the yarn undergoing treatment. -

Although in the above named examples I have
referreéd to compositions containing specific pro-
portions of the various ingredients, the amounts
employed in any given case may vary widely de-
pending upon ‘the particular purpose for which .
the composition is intended. For example, if it
is desired to control the solvent, softéning, or
other specific action ‘of the conditioning agent
per se or of any other ingredient, the amount
thereof may be adjusted in accordance with the .
desired action. .

While I have found it convenient to describe
my invention with particular reference to the
treatmernt of yarns composed of or containing -
organic, _derivatives of cellulose, particularly

cellulose acetate, the conditioning agent and .

compositions described herein are also applicable
to the conditioriing of many other types of cellu-
lose derivative yarns, such as those composed of
or containing cellulose. propionate, cellulose bu-
tyrate, cellulose acetate propionate, cellulose
acetate butyrate, the cellulose ethers such as
ethyl, methyl and benzyl celluloses, viscose and
cuprammonium . cellulose, silk, wool, cotton and
other natural and artificial materials.

The' term “yarn” as used herein and\in the
claims is to be understood as covering single
filaments, a plurality.of filaments associated in-
the form of roving, threads, and the like, either
of high or Iow twist, composite threads or yarns
composed. of & mixture of natural and artificial

60, fllaments, composite threads formed by twistmg

together individual threads or strands of the
same or ‘different natural or artificial materials
of the same or different deniers, creped or

‘crimped yarns, and crimped or uncrimped cut

staple fibers produced from natural or artiﬂcial
filaments, and spun yam produced from such
staple fibers. =

The yarn conditioning methods and composi-
tions of my invention possess many outstanding ’
advantages. .
ing characteristic of the agents described herein
is their ability to lubricate and soften yarans,

- particularly those composed of or containing -
mng cabinet, or while passing i'rom pe,ckage to 75 orga.nic derivatives of cellulose such as celluiose'

The fundamental and distinguish- ;
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acetate, and to render them amenable to various _

textile operations.

As indicated above, these compounds are dis-
tinguished by the fact that they have an especial
solvent power for a wide variety of mineral, blown
and unblown, drying and semi-drying animal
and vegetable oils. Furthermore, due to their
ready solubility in water, they may be removed
from yarns and fabrics by means of the usua.l
aqueous scour baths.

In addition to the use of the compounds in
question as yarn conditioning agents, they may
be employed as plasticizers for various cellulose

derivatives such as cellulose nitrate, cellulose

acetate, cellulose acetate propionate, cellulose
acetate butyrate, and other single and. mlxed
esters of cellulose.

The compositions resulting from the plasticiza-
tion of such esters may be used in the plastic
and analogous arts, such as the manufacture of
wrapping sheets, photographic film, varnishes,

HC~——CH

cg.oc,m—_-o‘——g—g

5

10

20
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Example 18
Parfs
Cellulose nitrate - 100
Di-beta-ethoxy ethyl ester of 5 5’-d1carboxy-

2,2’-difuryl methane.. - 30
Ester gum 40
Ethyl acetate ~ 200
Toluene ---~ 100
Ethanol __...__ 100

Example 19
Parts
Cellulose butyrate. ... e ____ - 100
Di-beta-hydroxy ethyl ester of 5,5'-dicar-

boxy-2,2’~difuryl phenyl methane__.____. 20
Propylene chloride...o oo _ 300
Acetone _______ : ——— -~ 100

Example 20 .
: Parts
Cellulose acetate butyrate.......____.._.__ 106

R
(lJ——OHz—C\
(o]

——CH .
/g—g—o_—c,m—'o q:m—o@

(Beta-methoxy ethyl -beta- phenoxy-betq-ethoxy ethyl ester of 2,2'-dicarboxy-5,5'-difuryl methane)

or lacquers and the like. Typical examples of
such compositions are the following:

“Acetone.

30

35

40

50
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— 20
Triphenyl thiophosphate. - 10
Camphol 10
Ethylene chloride 400
Methanol N 100
Example 21
’ . : Parts
Ethyl cellulose 100
Dibutyl ester of 55'-dicarboxy-2 2’ -difuryl
methyl methane. 60
Example 22
' Parts
Cellulose acetate propionate butyrate__.... 100
HC——CH
lI ll H g |I
- CsHy—-0C—C c—C— C—COO0C;H;s
| \ / I \ /
=
c C

S

(Diethyl ester of 2,2’-dlcarboxy‘5,5'-dlfﬁryl furyl methane)

_______ 30
Trlphenyl phosphifn 10
Acetone — - 100

Of the a.bove compos1tions I have found that
dilauryl ester of ~ 5,5’-dicarboxy-2, ,2"=difuryl
methane, di-beta-methoxy ethyl ester of 5,5’-di-
carboxy-2,2’-difuryl methane, and dicyclohexyl
ester of 5,5'-dicarboxy-2,2’-difuryl cyclohexyl -
methane are outstanding in their ability to lubri-
cate and sofien yarns composed of or contain-
ing organic derivatives of .cellulose and render
them amenable to a wide variety of textile oper-

~ ations, particularly knitting.

70

What I claim is:

1. The process of conditioning yarn to render
it more amenable to textile operations includ-
ing kmttmg, weaving, spinning and the like

- which comprises applying thereto a lubricating .
~and softening composition containing as its es-

75

Example 13
Parts
_ Cellulose acetate___ 100
Dibutyl ester of 5,5'-dicarboxy-2,2’ -difuryl
methyl methane - 80
Acetone 400
Example 14
Parts
Cellulose acetate = 100
Di-beta-methoxy ethyl ester of 5,5’-dicar-
boxy-2,2’-difuryl methane 20
Methanol -~ 100
Acetone. 300
Ezample 15
' Parts
Cellujose acetate 100
Di-beta-ethoxy-beta-ethoxy ethyl ester of
5,5’ = dicarboxy - 2,2’ - difuryl pentadecyl.
ethane 30
Ethylene chloride_..__. z 300
Dioxane eeao 100
Ezample 16 ‘
o . _ Parts .
- Cellulose acetate . 100
Dibenzyl ester of 5 5'-d1carboxy-2,2'-dlfuryl
» methane : 30
'rriphen,vl phosphate e 20
Acetone _ 300
Ethyl acetate_, 100
E‘:i:ample 17
Cellulose acetate propionate._ .. .. 100
~ Butyl phthalate. . 20
Ditetrahydrofurfuryl ester of 5,5’'-dicar-
boxy-2,2’-difuryl methoxymethyl meth-
ane "~ 30
- Propylene chloride ~ 100
" Ethyl lactate :88 :

sential lubricating and softening component an



2,266,381 ' o .5

ester of alpha, aipha-carboxy-a',a' diiuryl meth-
-ane having the general formula' ;

H-C—CH R HC—C
Ri0-—-C O—g C-——(l}——b é-—C‘O—O—B’
R

wherein R and R? are substituents selected from
the group consisting .of hydrogen and alkyl,
alkylene, aryl, cycloalkyl and heterocyclic groups~

and wherein R? and R? are substituents selected 10 ~

from alkyl, alkylene, cycloalkyl, aryl and hetero-
cyclic groups.

2. The process of conditioning yarn composed
of or containing organic derivatives of cellulose

to render it more amensble. to textile operations 15
including knitting, weaving, spinning and the like -

which comprises applying thereto a lubricating
and softening composition containing as its es-
sential lubricating and softening component an

ester of alpha, alpha-carboxy-a’,z’ difuryl meth- 20

_ane having the general formula:
H—-C-—CH Rt chi—-CH
—C 0—0—R?

7/

o7k Do 25

wherein R and R! are substituents selected from
the group consisting:of hydrogen and alkyl,
alkylene, aryl, cycloalkyl and heterocyclic
groups, and wherein R? and R3 are substituents
selected from alkyl, alkylene, cycloalkyl, aryl
* and heterocyclic groups. '

3. The process of conditioning yarn composed
of or containing cellulose acetate to ren-
der it more amenable to textile operations in-
cluding knitting, weaving, spinning and the like
which comprises applying thereto a lubricating
and softening composition containing as its-es-
sent’al lubricating and softening component an
ester of alpha, alpha-carboxy-«’,a’ difuryl meth-
ane having the general formula: .

- H—ﬁ——("JF Rt H(")———ﬁﬂ
R10—C 0—C, N /c JI:-—'c\ C—CO0—0—R?
(0) R (o) c

wherein R and R! are substituents selected from
the group consisting of ~hydrogen and alkyl,
alkylene, aryl,. cycloalkyl. and heterocyclic
groups, and wherein R? and R3 are substituents

selected from alkyl, alkylene, cycloalkyl, aryl 80

and heterocyclic groups.

4, The process' of conditioning yarn composed
of or containing cellulose acetate to render it
more amenable to textile operations including
knitting, weaving, spinning and the like, which
comprises applying thereto a lubricating and
softening composition containing as its essential
lubricating  and softening component dilauryl
ester of 5,5’-dicarboxy-2,2’-difuryl methane.

5. The process of conditioning yarn composed

of or containing cellulose acetate to render it 6o

more amenable to textile operations including
knitting, weaving, spinning, and the like, which
comprises applying thereto & lubricating and

softening composition containing as its essential ~“
-lubricating and softening component di-beta- :

, methoxy ethyl ester of 8 5'-dicarboxy-2,2
furyl methane.
8. The process of conditioning yarn composed

‘of or contalning cellulose acetate to render it 7q

more amenable to textile operations including
knitting, weaving, spinning and the like, which
comprises applying thereto a lubricating -and
-softening composition containing as its essential -

lubricating and softening component dicyclohexyl 75

‘86

40

ester of 5,5’-dicarboxy-2, 2’-difury1 cyclochexyl
methane,
* 7. Textile yarns a.menabie to textile operations
including knitting, weaving, spinning and the
like impregnated with a lubricant containing as
its essential lubricating and softening component
an- ‘ester of alpha, alpha-carboxy-«’,«’ difuryl
methane having the general formula:
H—(lJ-——-CH Rt HG——CH
mo—-co—_'é ("}—— —g "

\0/ il o

CO—O—R’

" wherein R and R! are substituents selected from
- the group consisting of hydrogen and alkyl, alkyl-

ene, aryl, cycloalkyl and heterocyclic groups, and
wherein R? and R? are substituents selected from .

-.alkyl, alkylene, cycloa.lkyl aryl and heterocyclic

groups.

8. Textlle yarns composed of or containing or-
ganic derivatives of cellulose amenable to textile
operations including knitting, weaving, spinning

- and the like, impregnated with an ester of alpha,

alpha-carboxy-a’,a’ difuryl methane having the
general formula: .
EEg—— g P ES
R}*0—CO—C é—— —C_ -

8} : 1‘! (o)

Rt HC—("JH
C—CO0—O0—R3

" wherein R and R! are substituents selected from

the group consisting of hydrogen and alkyl, alkyl-
ene, aryl, cycloalkyl and heterocyclic groups, and
wherein R? and R3 are substituents selected from
alkyl, alkylene, cycloalkyl, aryl and heterocyclic
groups. ’ , )

9. Textile yarns composed of or containing
cellulose acetate amenable to textile operations
including knitting, weaving, spinning and the
like, impregnated  with a lubricant -comprising
dilauryl ester of 5 5'-dicarboxy-2 2’-diruryl meth-
ane, ™

10. Textile yams composed of or containing
cellulose acetate amenable .to textile operations
including knitting, weaving, spinning-and the
like, impregnated’ with a Iubricant comprising
di-beta-methoxy ethyl ester of 5,5’-dicarboxy-
2,2’-difuryl methane.

I1. Textile yarns composed of or containing
cellulose acetate amenable to textile operations
including knitting, weaving, spinning and the
like, impregnated with a lubricant comprising

-dicyclohexyl ester of 5,5’-dicarboxy-2,2’-difuryl
- cyclohexyl methane.

12. A yarn lubricating and softening composi-

tion containing as its essential lubricating and

softening component an ester of alpha, alpha-

carhoxy-o’,«’ difuryl methane having the general

formula:-. - . i
H~C——-CH R! HC——CH

RI0O—C o—g —¢— o—c o—o—Rz

o0 R o )
wherein R and R! are substituents selected from -
the group consisting of hydrogen and alkyl, alkyl-
ene, aryl, éycloalkyl and heterocyclic groups, and
wherein R? and R? are substituents selected from
alkyl, alkylene, cyc]oa.lkyl aryl and heterocyclic
groups.

13. A yam lubricating and softening composi-
tion containing as its essential lubricating and
softening component an ester of alpha, alpha- -
carboxy-«’,¢’ difuryl methane having the general
formula: :

H-G-——CH Ri HC-——CH
RIO—C o—g /o—c 0—0~R$

o k o
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the group consisting of hydrogen and alkyl, alkyl-

-ene, aryl, cycloalkyl and heterocyclic groups, and
wherein R2? and R3 are substituents selected from
alkyl, alkylene, cycloalkyl, aryl and heterocyclic
groups.

14. A yarn lubricating and: gsoftening composi-
tion containing as its essential lubricating and
softening component dilaury! ester of 5,5’-di-
carboxy-~2,2’-difuryl methane,

K]

10

2,256,381
wherein R and R! are substituents selected from-

15. A yarn lubricating and softening composi-
tion containing as its essential lubricating and
softening component di-beta-methoxy ethyl ester
of 5,5’-dicarboxy-2,2’-difuryl methane.

16. A yarn lubricating and softening composi-~
tion containing as its essential lubricating and
softening component dicyclohexyl ester of 5,5'-
dicarboxy-2,2’-difuryl-cyclohexyl methane,

. JOSEPH B. DICKEY.



