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This invention relates to yarn ?nishing, and 
more particularly it relatesrto an apparatus for 
uniformly applying a liquid, such as a size or 
?nish, to a yarn, strand or ?lament. , - 
In the application of a liquid to a yarn, it is 

frequently essential that the liquid be applied 
in a predetermined uniform manner along the 
length of the yarn, and that the position-to 
position uniformity and the day-to-day uniform 
ity be constant and without excessive mainte 
nance. 

v"allmshowing several modi?ed forms of liquid ap 
plicators; 
Figure 9 is a perspective view showing‘ still an 

other modi?ed form oi'liquid applicator. 
Referring to Figures 1 and 2 of the drawing, 

reference numeral H designates a reservoir for 
a liquid. The reservoir H contains a slot l3 into 

, which. a liquidv applicator I! may be positioned, 
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In the application of liquids to yams,- it is" I 
known to cause the yarn to pass over devices 
contacting in one of several ways a pool of the 
liquid to be applied to the yarn. It is known, 
for example, to run the yarn over a wick dipping 
into the liquid and to depend on capillarity to 
keep the operating portion of the wick constantly 
and uniformly supplied with the liquid. Wicks, ' 
however, are notorious for being undependable 
when small and strictly uniform qualities of 
liquid are to be applied, with the result that very 
complicated mechanical'devices have been em 
ployed for the purpose. This is probably due to 
the fact that the capillary passages of a wick 
are of unknown shapes and dimensions. 

It is an object of the present invention to pro 
vide an apparatus for applying to a yarn, passing 
in contact therewith, a dependably uniform quan~ 
tity of liquid over very long periods of time. 
Other objects of the invention will appear here 

inafter. 
The objects of this invention are accomplished, 

in general, by an apparatus comprising a liquid 
reservoir, a liquid applicator projecting from ' 
within said reservoir, said applicator comprising 
solid con?ning walls about a capillary passage 
of a predetermined given size which will draw 
the liquid from the reservoir to the yarn passing , , 
in contact‘ with the liquid in the capillary passage. 
The details of the apparatus of the present in 

vention will be more clearly understood by ref 
erence to the following detailed ‘description when 
taken in connection with the accompanying illus 
trations, in which: 
Figure 1 is a perspective view of one form of 

liquid applying apparatus constructed 'in accord 
ance with the present invention; ‘ 
Figure 2 is a front elevational view of the ap 

. paratus shown in Figure 1;' 
Figure 3 is a side elevational view of a modi?ed , 

form of liquid applying apparatus; 
Figure 4 is a front elevational view 

paratus shown in Figure 3; 
Figures 5, 6, 7 and 8 are front elevational views, 

of the ap 
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, Jects from within‘the reservoir 

The liquid may be circulated through the reser 
voir II by means of inlet opening I5 and outlet 
opening I1. The liquid applicator I! which pro 

“ is comprised 
of two substantially parallel plates c2l and 23. 
A V shaped groove 22 is cut transversely across 
“the top of the plates. The sides of the plates 
are sealed by means of elements 25, which may' 
consist of sealing wax-or small spacing elements. 
A pair of spacing elements 21 and 29 are posi 
tioned between plates 2| and 23 so as to main 
tain a capillary passage between the plates of 
a predetermined given size. The spacers 21 and 
29 will have a thickness such that the liquid 
willrise in the capillary passage between the 
plates to at least the bottom of the V shaped 
groove 22. Preferably, the spacers will be of 
such thickness that the liquid will rise to com 
pletely fill the capillary passagebetween the said 
plates 21 and 23. A pair ofyarn guides 33 and 
35 are positioned to guide the yarn 3| into con 
tact with the bottom of the V shaped groove 22, 
and, therefore, in contact with the liquid in the 
capillary passage between the plates. The yarn 
passing through guides 33 and 85 will pick up 
a constant and uniform amount of liquid from 

‘ the capillary passage, the capillary passage con 
tinuing to draw liquid from the reservoir to the 

Referring to the modi?cation shown in Figures 
3 and 4 of the drawing, a pair of substantially 
parallel plates 43 and 45 are maintained in spaced 
relationship to each other by means of spacer 41. 
The spacing will be such that the. liquid is caused 
to rise from the reservoir II to a line designated 
in the drawing as the “liquid level before oper 
ation." In this modification of the invention, 
the edges of the plates are not sealed as in the 
modi?cation shown in Figures 1 and 2. The 
liquid applicator in this modification is provided 
with a pair of yarn guiding elements 49 and 55. 
These elements will aid in maintaining the plates 

' 43 and 45 in ?xed spaced relation to each other. 
As shown in Figure 3, the yarn 3| is passed be 
tween the spaced plates and within the capillary 
passage between the plates by passing the yarn 
about elements 49 and I5; The applicator is 
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provided with ?xed wings 5| and 53, as shown in 
Figure 4. The applicator may be rigidly ?xed 
to the reservoir by means of bolts passing through 
these wings. 
In this modi?cation of the invention, the yarn 

passing between the plates will lower the liquid 
level in the capillary passage to the approximate 
line shown in the ‘drawing as "liquid level in 
operation.” The continued passage of the yarn 
through the applicator capillary passage will 
apply to the yarn a constant uniform quantity 
of liquid which it continues to draw from the 
reservoir H. 
The liquid applicator I9a, shown in Figure 5, 

is similar to the applicator l9 shown in Figures 
1 and 2 except that a small notch 65 is cut in 
the bottom of the V shaped groove. Under cer 
tain circumstances, it is found that such a small 
notch will apply a liquid to all sides of a yarn 
passing therethrough. 
In the modi?ed form of applicator shown in 

Figure 6, the ?ne notch 63 is cut transversely 
across the tops of the parallel plates. This ?ne 
notch will function in substantially the same 
manner as the notch 65 in the bottom of the V 
shaped groove 22 shown in Figure 5. 
The modi?cation shown in Figure '7 is sub 

stantially the same as that shown in Figure 6 
except that the ?ne notch BI is positioned at 
an angle to the vertical. ~ 
In the modi?cation shown in Figure 8, the 

yarn is passed through a small circular hole 61 
cut through the two plates. The yarn passing 
through the small hole 61 will contact the liquid 
in the capillary. 

Figure 9 of the drawing illustrates a form of: 
capillary tube suitable for use in accordance with 
the present invention. The capillary tube ‘II 
is provided with a V shaped groove 13 trans 
versely across the top thereof and the small 
capillary, opening 15 passes through the center 
of the tube and connects with the bottom of the 
V shaped groove. Yarn passing through, in con 
tact with the bottom of the V shaped groove 13, 
will pick up a constant uniform quantity of 
liquid from reservoir 11. 
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The liquid applicator may have substantially , 
any desired form or shape. Furthermore the side 
walls of the applicator may be made of any con 
venient thickness to serve as a bearing surface 
for the yarn. The capillary passage must, of 
course, have such a dimension that the liquid 
will be drawn thereby from the reservoir to the 
point of contact of the yarn with the capillary 
passage. The capillary passage need not neces 
sarily be of uniform shape and cross section. 
However, it should be of such a predetermined 
given size as to apply to the yarn the proper 
quantity of liquid in constant and uniform ap 
plication. The particular size and shape of the 
capillary passage and external con?ning walls 
may be adjusted to suit the viscosity, surface 
tension of the liquid, the temperature of the op 
eration, the amount of liquid to be applied, rela 
tiVe to the speed of the thread, as desired by any 
one skilled in the art. Such adjustments will 
be obvious to an operator, once the desired rate 
of liquid application is established. 
The con?ning walls of the capillary passage 

may be made of any desired material, for ex 
ample, they may be composed of corrosion-re 
sistant metals, glass, porcelain, rubber, resins, 
or any other desired material. In one embodi 
ment of liquid applicator, which has been found 
to function very well in applying a tannic acid 
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subcoating to a synthetic linear polyamide yarn, 
the applicator was comprised of two glass plates 
having the approximate thickness of microscope 
slides. These two glass plates were spaced from 
each other by the insertion therebetween of two 
glass spacers 0.006 inch thick. The glass spacers 
were comprised of microscope cover glasses. The 
glass plates were held together with spacers 
therebetween by means of sealing wax. The glass 
plates were approximately three-quarters of an 
inch in height and contained transversely across 
the top thereof a 60° V groove, three-sixteenths 
of an inch deep. The structure was maintained 
in a holder and positioned so that the bottom 
of the assembly projected into the liquid. 
The quantity of liquid (per cent based on the 

weight of the yarn) which a capillary applicator 
of the type herein disclosed will apply to a yarn 
or thread is dependent upon the size of the ca 
pillary, the speed of the yarn, the character of the 
liquid, and somewhat upon the size of the yarn 
and the twist in the yarn. In order to apply a 
uniform quantity of liquid to a yarn with the 
apparatus of the present invention, it is, of course, 
necessary that the yarn be passed tautly in 
contact with the applicator, otherwise, the yarn 
may move from its proposed path of travel and 
thus cause spotty application of the liquid. The 
amount of solid applied to the yarn from a solu 
tion or emulsion can be varied for any given 
apparatus by changing the concentration of the 
solution or emulsion. 
The apparatus of the present invention may 

be used for the application of any liquid solution 
or emulsion to a yarn, thread, or the like. For 
example, it may be used for the application of 
oils, dyes, ?nishes, antistatic agents, sizes, coat 
ing compositions, and the like. 
The apparatus of the present invention may 

be used for the application of liquids to substan 
tially any type of ?lamentous structure, such as 
yarns, threads, cords, ropes, or ?laments. 

It will be obvious that the device may be used 
to apply liquid to yarn in combination with any 
operation where the yarn runs from one position 
to another, such as on a spinning machine, con 
ing machine, sizing machine, uptwister, down 
twister, skein winder, warper, slasher, spooler, or 
knitting machine. 
By means of the apparatus of the present in 

vention, liquids may be applied to the yarns and 
the like in a simple, dependable manner, and 
with a high degree of position-to-position and 
day-to-day uniformity. The apparatus of the 
present invention is found to be capable of more 
uniform and constant application of liquids than 
previously known applicating devices, such as 
wicks. This is probably due to the fact that 
capillary passages in wicks are of unknown and 
indeterminate size and shape, whereas the cap 
illary passages of the present invention are of 
predetermined given size. It ‘has furthermore 
been found that the apparatus of the present 
invention has particular advantage over previ 
ously known liquid applicating devices in that a 
position may be started after a long period of in 
action without any starting di?iculties and the 
yarn ?rst led into contact with the applicating 
device of the present invention may be put into 
regular production. - 

Since it is obvious that many changes and 
modi?cations can be made in the details above 
described without departing from the nature and 
spirit of the invention, it is to be understood that 
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the invention is not to be limited to these details 
except as set forth in the appended claims. 

I claim: 
1. Apparatus for applying a liquid to a yarn 

which comprises a reservoir, a liquid applicator 
projecting from within said reservoir, said appli 
cator comprising solid con?ning walls about'a 
capillary passage of a predetermined given size, 
said capillary passage adapted to draw the liquid 
from the reservoir solely by means of capillary 
attraction, and means for guiding said yarn 
across the upper surface of said con?ning walls 
into contact with the liquid in said capillary pas 
sage. 

2. Apparatus for applying a liquid to a yarn 
which comprises a reservoir, a liquid applicator 
projecting from within said reservoir, said appli 
cator comprising solid con?ning walls about a 
capillary passage of a predetermined given size, 
said capillary passage adapted to draw the liquid 
from the reservoir solely by means of capillary 
attraction, and groove means in the upper sur 
face of said con?ning walls for guiding said yarn 
across said capillary passage into contact with 
the liquid in said capillary passage. 

3. Apparatus for applying a liquid to a yarn 
which comprises a reservoir, a liquid applicator 
projecting from within said reservoir, said ap 
plicator comprising solid con?ning walls about 
a capillary passage of a predetermined given 

10 

15 

20 

3 
size, said capillary passage adapted to draw the 
liquid from the reservoir solely by means of cap-, 
illary attraction, and a V shaped groove means 
in the upper surface of said con?ning walls for 
guiding said yarn across said capillary passage 
into contact with the liquid in said capillary pas 
sage. ' ' 

4. Apparatus for applying a liquid to a yarn 
which comprises a reservoir, a liquid applicator 
projecting from within said reservoir, said appli 
cator comprising solid con?ning walls about a 
capillary passage of a predetermined given size, 
said capillary passage adapted to draw the liq 
uid from the reservoir solelv by means of cap 
illary attraction, and an e», ning through said 
con?ning walls for guiding'd?a-id yarn into con-_ 
tact with the liquid in said capillary passage. 

5. Apparatus for applying liquid to a yarn 
which comprises a reservoir, a liquid applicator 
projecting from within said reservoir, said appli 
cator comprising spaced con?ning plates about 
a capillary passage of a predetermined given size, " 
a groove in said plates connected with said cap 

‘ illary passage,‘ said capillary passage adapted to 
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draw liquid from said reservoir to said groove 
solely by means of capillary attraction, and 
means for passing a yarn in said groove in con 
tact with said liquid in said capillary Passage. 

VERNAL R. HARDY, 


