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The present invention relates to improved 
methods of applying liquids to textile ?bers at 
some stage of their processing prior to their for 
mation into a lap and also relates to improved 
apparatus for applying liquids to textile ?bers 
which at some stage of their processing are con 
veyed in an air stream. ' 

It has been proposed heretofore to treat cotton 
?bers to increase their moisture content. In 
one of the methods proposed the cotton ?bers 
are continually progressed through a predeter 
mined path, and during such progression they 
are continually agitated and repeatedly dropped 
through a moving column of gas containing suffi 
cient water vapor or moisture to impart a certain 
amount of the moisture to the cotton being 
treated. The apparatus used to carry out such 
method includes a rotatable horizontally posi 
tioned drum, the inner walls of which are pro 
vided with vanes which serve the purpose of 
conveying the cotton ?bers to the top of the drum 
so that they will drop through the column of 
moisture-containing gas moving through the 
drum. The above described method while it is 
satisfactory in those instances where relatively 
small amounts of moisture are introduced into 
the ?ber is not suitable where relatively large 
amounts of moisture or liquid are present in the 
moving gas stream. In such instances the ?bers 
become su?iciently wet to adhere to the walls of 
the drum with the result that the walls of the 
drum must be cleaned out periodically. The ap 
paratus used in accordance with this method is 
relatively costly and must be furnished as an ad 
ditional piece of equipment since such apparatus 
is not employed in normal textile mill operations. 

It has also been proposed heretofore to treat 
salvaged cotton with slightly moistened ozone. 
In this method the cotton is conveyed in a mov 
ing air stream through a pipe which is provided 
with a fan which serves to break up the cotton, 
the slightly moistened ozone being blown into 
the moving air stream before the cotton reaches 
the fan. This method is satisfactory in those in 
stances where the amount of water introduced 
into the air stream is not su?icient to wet the 
?bers. However, when relatively large amounts 
of liquids, that is, amounts su?icient to penetrate 
into the ?ber are introduced into the moving air 
stream, the distribution of liquid on the ?bers is 
not sufficiently uniform with the result that some 
?bers become su?iciently wet to adhere to the 
walls of the pipe or to other objects and must be 
removed periodically to prevent operating, di?i-' 
culties. 
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2 
Various other methods and apparatus have 

been proposed, heretofore, for applying liquids to 
loose ?bers while they are being processed in 
various types of apparatus such as heaters, pick 
ers,‘etc. or while they are being conveyed me 
chanically, that is, by conveyor belts, wheels, 
rolls, etc., but none of the methods or devices 
proposed have been commercially satisfactory for 
obtaining uniform distribution of the treating 
liquid through the ?bers without the formation of 
an undesirably large number of “neps,” that is,’ 
lumps of ?bers, which appear as such in the ?n 
ished yarn. 
The present invention has for one object, there 

fore, the provision of an improved method and 
apparatus for applying liquids to textile ?bers at 
some stage prior to the formation of the fibers 
into a lap for the purpose of eliminating or 
minimizing the difficulties heretofore experienced 
with the methods and devices which were known 
in the prior art. 
A further object of this invention is to provide 

an improved method of applying liquids which 
contain solid or substantially non-volatile ma 
terials therein to tufts of textile ?bers to secure, 
a substantially uniform distribution of liquid and 
non-volatile material throughout the ?bers and 
at the same time open or ?uff the tufts of ?bers 
so that they become more amenable to further 
processing operations. 
A further object of this invention is to provide 

a simple, inexpensive and efficient apparatus for 
. applying liquids to textile ?bers, which apparatus 
is easily installed in commercial textile processing 
equipment and which can be used without inter 
fering with the normal operation of such equip 
ment. 

Still further objects and advantages of this 
invention will appear in the following description 
when considered with the accompanying draw 
ings and the appended claims. 
The methods of this invention are carried out, 

in general, by ?rst bringing textile ?bers, pref 
erably ?bers which have been at least partially 
opened, into contact with a gas stream, for ex 
ample, an air stream, which is moving at a suffi 
cient velocity to pick up and convey the ?bers 
and to maintain the ?bers in a suspended state. 
The gas stream containing the ?bers suspended 
therein is next‘ directed through a passageway 
provided with at least one narrow portion which 
converges to form an opening of substantially 
smaller cross sectional area than the normal 
cross-sectional area of the passageway. A jet of 
air is continuously discharged into the moving 
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gas stream in the same direction that the gas 
stream is moving and at such point in the line 
of travel of the gas stream and at sufficient veloc 
ity to accelerate the ?bers in their passage 
through the narrow portion of the passageway. 
The term-“accelerate” is intended to cover only 
those instances in which the ?bers are increased 
in velocity by the added velocity imparted to the 
gas stream by the jet of air or gas, and not the 
normal increase in velocity imparted by the pas 
sage of the air stream per se through the narrow 
portion of the passageway. As the ?bers emerge 
from the narrow portion of the passageway and 
move into the downstream end of the passageway, 
they decelerate. At some point between the time 
the ?bers are accelerated by the jet of air and the 
time they decelerate because of the loss in veloc 
ity of the gas stream emerging from the narrow 
'portion of the passageway, the ?bers are sub 
jected to a spray consisting of ?ne droplets or a 
mist of the liquid which it is desired to apply to 
the ?bers. The ?bers are preferably sprayed with 
the liquid however at some point in their passage 
between the point where they are accelerated by 
the jet of air and the point where they emerge 
from the narrow portion of the passageway. By 
carrying out the above process it is possible to in 
timately mix the ?bers and the treating liquid 
and secure substantially uniform distribution of 
the liquid through the ?bers without appreciably 
ioverwetting the ?bers. 

The apparatus of the present invention com 
prises, in- general, a conduit or pipe through 
which textile ?bers are conveyed, means for 
supplying ?bers to one end of the conduit, means 
for generating a gas stream in the conduit for 
conveying ?bers therethrough, means for dis 
charging a jet of air into the conduit and longi 
tudinally thereof, and means for spraying liquid 
onto the ?bers as they pass through the conduit. 
vThe conduit is provided with at least one narrow 
portion which converges in the direction of ?ow 
of the ?bers and which may suitably be a con 
verging duct or nozzle inserted within the con 
duit. When a converging duct or nozzle is used, 
it is positioned in the conduit with its large end 
closest to the ?ber supply means, its other end 
being spaced from the inner walls of the conduit 
and terminating in an opening which is substan 
tially smaller in cross-sectional area than the 
cross-sectional area of the conduit. The air jet 
means referred to above is located near the large 
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end of the nozzle, while the spraying means is I 
located in the immediate vicinity of the nozzle, 
that is, either just in front of or within the noz 
zle or just beyond the small end of the nozzle. 
One speci?c embodiment of such apparatus is 

illustrated in the accompanying drawings which 
form a part of this application. In the drawings 
Figure 1 illustrates, semi-diagrammatically, a 
number of devices employed in a mill which proc 
esses textile ?bers according to the cotton sys 
tem, and also illustrates partly in section and 
semi-diagrammatically the liquid-applying ap 
paratus with which the present invention is’rpri 
marily concerned. and 
Figure 2 illustrates an enlarged vertical sec 

tion of a part of the liquid-applying apparatus 
shown in Figure l, and 
Figure 3 illustrates an enlarged partial vertical 

section of a modi?cation of the liquid applying 
apparatus illustrated in Figure: 1. ' 
In the drawings in which like numerals refer 

to like parts, In refers to a vertical opener for 
opening cotton ?bers. This opener communicates 
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through pipe II with a ?ber condenser l2 which 
is provided with a fan for sucking the ?bers from 

. the vertical opener through pipe I I into the con 
denser. Adjacent to condenser I2 is a feed cham 
ber l3 which communicates with a cleaning and 
opening section l4. The latter communicates 
through pipe IS with a. second condenser it which 
is provided with a fan for sucking ?lbers from 
the cleaning section l4 through pipe i5 into the 
condenser. The ?bers in condenser l6 are dis 
charged mechanically on a feed table II. Posi 
tioned immediately above the feed table and the 
?bers thereon is a conduit l8 which is arranged 
vertically and provided with an opening, the open 
end of the conduit being in a_ horizontal plane 
substantially parallel to the surface of the feed 
table'to which the ?bers are supplied. The ap 
paratus described up to this point is conventional 
and forms no part of the present invention, ex 
cept to provide a setting in relation to which 
the present invention may be more readily un 
derstood. 
The conduit I8 is provided with a horizontally 

positioned section, shown partially broken away 
in Figure 1, in which is positioned a tapered 
nozzle I9 and means for supplying a jet of gas 
or air and a liquid spray, which means is desig 
nated generally by the numeral 20. Both the 
nozzle l9 and means 20 will be described in 
greater detail hereinafter. The conduit l8 ter 
minates at a conventional ?ber condenser 2| 
which is provided with a. suction fan. The fan 
sucks'air from conduit l8 thus inducing a ?ow 
of air into the upstream end of conduit i8 (posi 
tioned above feed table II) at sumcient velocity 
to pick up the ?bers from feed table I‘! and con~ 
vey them through the conduit. The condenser 
2| communicates with a conventional feed cham 
ber 22 from which the ?bers are fed at a predeter 
mined rate into a conventional picker 23 in which 
the ?bers are further cleaned and opened and 
eventually formed into a lap. 

Referring speci?cally to the air and liquid 
applying means 20, which is illustrated diagram 
matically in Figure 1 and is partly shown in 
greater detail in Figures 2 and 3, numeral 24 
represents a cylindrical pipe, one'end portion of 
which is provided with a valve 25, a pressure 
gauge 26 and an'air pump 21. The other end 
of pipe 24 is internally threaded and is provided 
with a nozzle 28 which is screwed into the pipe. 
This pipe is supported in any satisfactory man 
ner, for example, in the conduit ‘by “suitable 
spider-type braces (not shown)‘ or it maybe 
supported externally oi the conduitby‘any suit 
able support ( lot shown). Joining pipe 24 [near 
the nozzle end thereof and at‘right angles thereto 
is a vertically positioned cylindrical pipe 29 which 
is provided with a curved portion and a hori 
zontal portion, the longitudinal axis of the hori 
zontal portion being coincident with the longi 
tudinal axis of pipe 24. The horizontal portion 
of pipe 29 terminates inside of conduit i8 in an 
internally threaded end portion which is pro 
vided with a nozzle 30 which is screwed to 
the pipe. - 

Pipe 29 passes through the’nipple 3| in the 
wall of pipe 24, which nipple is provided with 
a bushing 32, and also passes through the nipple 
93 in the wall of conduit l8, which nipple is _ 
provided with a bushing 34. This arrangement 
provides some support for pipe 29 and also pre 
vents air from leaking from pipe 24 and conduit 
l8. The lower end of pipe 29 is externally 
threaded and screwed into the top portion of 
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reducing T 35. Positioned inside of pipe 26 is 
a second cylindrical pipe 36, the center axis of 
which is coincident with the center axis of pipe 
29. Pipe 36 is supported by bushing 31 which 
is screwed into the lower portion of T 35. The 
bushing also serves to seal the lower portion of 
T 35 and prevent leakage of air. The hori 
zontal portion of pipe 36 terminates flush with 
the end of nozzle 30, The vertical portion of 
this pipe is provided with a valve 38 (see Fig 
ure 1) and a liquid gear pump 39 and terminates 
near the bottom of container 40 in which the 
liquid to be supplied to the ?bers is stored. 
Extending horizontally from T 35 and screwed 

therein is cylindrical pipe 4| which is provided 
with a valve 42 and an air pump 43. Pipes 23, 
36 and 4| and container 40 are all supported 
externally of the conduit l8 by suitable means 
(not shown). 
The nozzle H! which was referred to above 

consists of a shell or horn which tapers gradu 
ally toward its exit or downstream end and is 
circular in cross section. The longitudinal axis 
of the nozzle is coincident with the longitudinal 
axis of the conduit l8. The end of nozzle l9 
closest to the feed table II, that is, the large or 
upstream end of the nozzle, abuts against the 
inner walls of the conduit l8 and is welded 
thereto. The other end of the nozzle, that is, 
the small or downstream end, is also annular 
in form and is spaced equidistantly from the 
inner walls of conduit l8. The opening in this 
end of the nozzle is substantially smaller in 
cross-sectional area than the cross-sectional area 
of the conduit. In general, the ratio of the 
cross-sectional area of this opening to the cross 
sectional area of the conduit is from about 1:2 to 
1: 12. These ratios are dependent upon the diam 
eter of the conduit l8 which is generally from 
6 to 14 inches but which may be larger or smaller, 
the velocity of the gas stream flowing through 
the conduit l8 and the velocity of the air injected 
into the gas stream through pipe 24. It is pref 
erable, however, to employ a ratio of 1:5 to 1:10 
for most satisfactory results. 
The apparatus described in the present inven 

tion is not limited to the use of one nozzle I9 
as illustrated in Figuresl and 2. In Figure 3 is 
illustrated a speci?c embodiment of an apparatus 
constructed for use in accordance with this in 
vention in which more than one nozzle is em— 
ployed. In Figure 3, numeral 44 represents a 
cylindrical conduit which is constructed of sev 
eral cylindrical pipes of different diameters. The 
upstream portion of conduit 44 is provided with 
tapered nozzle IS, the downstream end of which 
opens into a cylindrical chamber 45. The down 
stream end of chamber 45 is in the form of a 
second tapered nozzle 46. Welded to the outer 
wall of nozzle 46 is conduit 41 which serves as 
a continuation of conduit 44 to conduct the fibers 
to the ?ber condenser, such as shown at 2| in 
Figure l. 
The operation of the liquid-applying apparatus 

is as follows: 
Textile ?bers such as cotton ?bers or other 

natural cellulose ?bers, synthetic staple ?bers, 
animal ?bers and the like are ?rst partially opened 
as in the vertical opener l0 and the cleaning and 
opening section I4 and are then supplied to a 
feeding device such as feed table II. In the ap 
paratus illustrated in the drawing a moving air 
stream is created in conduit l8 by sucking air 
therefrom by means of a fan located in condenser 
II and by discharging a jet of air from pipe 24 
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6 
into nozzle l3. This induces a current of air to 
flow into the lower end of conduit l8 which is 
positioned immediately above feed table H. The 
air stream thus generated has su?icient velocity 
to pick up the tufts of fibers from the feed table 
and to maintain the ?bers in a suspended state 
as the air stream moves in the direction of con 
denser 2|. The air stream containing the sus 
pended ?bers passes through the tapered nozzle 
| 9. As the ?bers enter nozzle l9 they are sub 
jected to a jet of air from pipe 24, which air is 
supplied to pipe 24 by pump 21 at a velocity ex 
ceeding the velocity of the air stream in conduit 
I8. As a result the ?bers suspended in the air 
stream are accelerated in their passage through 
nozzle l9. That is, they are accelerated to a 
greater extent than would be possible by the mere 
velocity of the air stream in conduit H3. The jet 
of air from pipe 24 also produces a turbulent air 
flow in the nozzle l9 and this in combination 
with the acceleration of the ?bers through noz 
zle' I9 causes a distortion of the tufts of ?ber. 
The ?bers emerging from the downstream end 
of the nozzle l3 lose some of their velocity, that 
is, they decelerate, and again are distorted by 
this deceleration. 
While the ?bers are being conveyed through 

nozzle |9 and are being accelerated by the jet of 
air from pipe 24, they are sprayed with a ?ne 
mist or ?ne droplets of the liquid which it is de 
sired to apply to the ?bers. This is accomplished 
by the air and liquid-applying means 20 as fol 
lows: liquid is pumped from contaainer 40 at a 
metered rate through pipe 36 by means of gear 
pump 39 after opening valve 38. Atthe same 
time air is pumped through pipe 4| into pipe 29 
thence through nozzle 30 at a velocity sufficient 
to atomize the liquid emerging from pipe 36. 
The rate at which the liquid is supplied through 
pipe 36 is so adjusted in relation to the weight 
of ?bers being conveyed that the desired amount 
of liquid is applied to the ?bers. A slight excess 
of liquid may be used in those instances where 
the liquid is volatile in view of the fact that some 
of the liquid may be vaporized before it pene 
trates into the ?bers. The ?bers are next con 
veyed to the condenser 2| where they are sepa 
rated from the air stream in the usual manner. 
By using the apparatus illustrated in the draw 

ings and described above, it is possible to apply 
liquids to textile ?bers in a uniform manner with 
out wetting the fibers to the extent that they stick 
to the side walls of the conduit or to other sur 
faces with which the ?bers may come into con 
tact in subsequent processing operations. 
The applicant has observed that when tufts of 

cotton ?bers, for example, are processed accord 
ing to the method described herein and using the 
apparatus described in the drawings such tufts 
are opened up and expanded, and hence occupy 
a large volume. Thus, the volume occupied by 
the original ?bers is increased from 1% to 3 times 
by using the methods and apparatus of this in 
vention. The exact explanation for this is not 
known, but it is believed that the tufts of ?bers 
in their passage through nozzle l9 are subjected 
to shear by the differential in velocity between 
the gas stream in conduit l8 and the jet of air 
from pipe 24 and a resulting differential in pres 
sure existing in nozzle l9. Best results are ob 
tained by supplying a jet of air which has a ve 
locity of from 10 to 100 times the velocity of the 
gas stream. This shear is believed to distort the 
tufts of ?bers sufficiently to cause the tufts to 
open up, that is, occupy a, larger volume, become 
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more porous and thus present a larger area. It 
is also believed that since the tufts of ?bers 
emerging from nozzle I9 are subjected to decreas 
ingly less shear, they are again distorted in an 
opposite sense by deceleration of the tufts of 
?bers and are further opened. It is thus seen 
that when the tufts of ?bers are subjected to a 
?ne mist or ?ne droplets of liquid while they are 
being accelerated and declerated in the manner 
described the ?bers are not only intimately mixed 
with such liquid but also become more porous and 
present a larger surface area for penetration of 
the. liquid through the tufts of ?bers, At the 
same time the liquid is worked into the center 
of the tufts of ?bers by the distorting forces to 
which the tufts cf ?bers are subjected while being 
accelerated and decelerated. Although the 
above explanation is believed to account for the 
uniform distribution of liquid on the tufts of 
?bers treated in accordance with the present in 
vention, it is not intended to limit the invention 
to any theory presented herein. 

It has presently been found that satisfactory 
results are obtained by subjecting the ?bers in 

- the gas stream to a ?ne mist or ?ne droplets of 
liquid while they are undergoing acceleration or 
deceleration, that is, just prior to their entry into 

' nozzle l9, or equivalent narrow portion of the 
conduit l8, during their passage through nozzle 
l9, or after they have emerged from nozzle l9 
but are not fully decelerated. It is preferred, 
however, to subject the ?bers to the mist or ?ne 
droplets of liquid at some point in their passage 
through nozzle l9. . 

Various changes and modi?cations may be 
made in the apparatus illustrated in the draw 
ings in view of the above discussion. In the ?rst 
place the nozzle end of pipe 24 may be positioned 
further inside of the nozzle l9 to obtain a maxi 
mum acceleration of the ?bers for any given 
velocity of air pumped through pipe-24, or it 
may be positioned upstream of and away from 
the upstream end of nozzle l9. However, the 
nozzle end 28 of pipe 24 should not be located at 
such a distance from the ?aring or upstream end 
of nozzle 19 that no appreciable acceleration of 
the ?bers is obtained. The position of the nozzle 
end of pipe 24 is therefore largely dependent on 
the extent to which the ?bers are to be acceler 
ated and the extent to which it is desired to open 
the tufts of ?bers and on the velocity of the air 
from pipe 24, and is also dependent on the size of 
pipe 24 in relation to conduit l8 and the amount 
of liquid which is applied to the ?bers. It is 
preferable however to position pipe 24 so that the 
jet of air therefrom is directed along the longi 
tudinal axis of conduit I8 and the nozzle end 28 
terminates near the upstream end of nozzle l9, 
or inside of nozzle l9. 
The position of the nozzle end of pipe 29v may 

be varied to a considerable extent provided that 
the following conditions be observed. The nozzle 
end of pipe 29 should not be positioned upstream 
of the nozzle end of pipe 24 or downstream of 
nozzle l9 beyond the point at which the ?bers 
are fully decelerated after emerging from the 
downstream end of nozzle IS. The pipe 29 need 
not be positioned in or inserted through the pipe 
24, but may be positioned between the pipe 24 
and the nozzle I9 and‘ at an angle to the longi 
tudinal axis of conduit l8 or even transverse to 
such axis. Thus, the liquid may be sprayed 
longitudinally, transversely or at an angle to 
the direction of flow of the gas stream in conduit 
I8. It is preferred, however, to position the noz 
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zle end 30 of pipe 2! so that it terminates at 
some point between the nozzle end 28 of pipe 24 
and the downstream end of nozzle l9 and is co 
incident with the longitudinal axis of conduit l8. 
Thus, the ?bers in the gas stream are preferably" 
subjected to a ?ne mist of liquid which is pro 
jected longitudinally of conduit l8 and at some 
point in their passage between the point at which 
they are ?rst accelerated by the jet of air from 
pipe 24 and the point at which they begin to. 
emerge from nozzle l9. . ' 
A v‘separate air stream such as is provided by 

pipe 28 is not essential for the successful opera 
tion of the apparatus. The jet of air from pipe 
24 may be utilized to atomize the liquid ?owing 
from pipe 36 and, accordingly, pipes 29 and 4|, 
reducing T 35, valve 42 and air pump 43 may be 
dispensed with. ‘It is preferred, however, to use 
a separate air pipe such as pipe 29 for atomizing 
the liquid from pipe 36 since such an arrange 
ment provides for greater ?exibility of operation 
and better control over the size of the atomized 
liquid particles. 

It is not essential that the nozzle ‘I9 and the 
air and liquid-applying means 20 be located in 
the horizontal portion of conduit l8 since satis 
factory results are obtained if they are located 
in a vertical or inclined portion of the conduit. 
In most textile mills conveying conduits such as 
conduit iii are usually positioned horizontally 

v and only contain short sections which are inclined 
from the ,horizontal or positioned vertically. 
Therefore, in most instances the apparatus de 
scribed herein will be utilized m a horizontal sec 
tion of the conduit. Moreover, the liquid-apply 
ing apparatus can be used in conveying conduits 
other than the conduit which is employed to con 
vey ?bers from feed table I‘! to condenser 2|. 
Thus, the apparatus may be employed, for ex 
ample, in the conduit or pipe H through which 
?bers from the opener ID are conveyed by air to 
condenser l2, or in the conduit or pipe l5 through 
which ?bers from the cleaning and opening sec 
tion l4 are conveyed by air to condenser It, or 
in any other conduit through which the ?bers are 
conveyed by an air stream prior to their forma 
tion into a lap. 
The nozzle 19 need not be a ?ared nozzle such 

as shown in the drawings for satisfactory opera 
tion of the apparatus. Thus, it is possible to use 
a nozzle which is in the form of a frustrated 
cone, the sides of which form an angle of less 
than 30° with the longitudinal axis of the cone. 
It is also possible to employ a standard Venturi 
nozzle. Moreover, since the conduit may be rec 
tangular, polygonal, elliptical, square or circular 
in cross-section, it is possible to employ nozzles 
which have the same cross-sectional shape as'that 
of the conduit in which they are used. Further 
more, it is possible to dispense with a nozzle as 
such and provide a conduit, a portion of the walls 
of which are in the form of a. nozzle of the type 
described. It is preferred to use a nozzle having 
smooth inner surfaces. 
The liquid may be supplied through pipe 36 

by means other than a gear pump. Thus, it is 
possible to use a rotameter for this purpose in 
those instances where the liquid is stored above 
the conduit, or the liquid may be supplied by 
gravity feed. 
A wide variety of liquids may be supplied to 

textile ?bers by the liquid-applying apparatus 
of this invention; As examples of such liquids 
may be mentioned textile lubricating or condi 
tioning oils, either ‘alone or in admixture with 
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water in the form of emulsions; liquid hygro 
soopic agents or water solutions of hydroscopic 
agents; water solutions of inorganic salts; water 
solutions of dyes or tinting agents; colloidal solu 
tions of silica or other inorganic oxides and the 
like. The method and apparatus of this inven 
tion are particularly suitable for the applica 
tion of liquids which contain a volatile liquid 
such as water and a non-volatile substance or 
substantially non-volatile substance such as col 
loidal silica or textile oils. ‘ The amount of liquid 
applied to the ?bers in accordance with the pres 
ent invention may be varied considerably depend 
ing upon the particular liquid applied and the 

. particular ?ber which is being processed. For 
example, wool ?bers or other animal ?bers ab 
sorb considerable amounts of liquid and particu 
larly water without becoming excessively wet. 

- Since such ?bers may contain some‘ water or 
liquid prior to treatment the weight of liquid 
applied by the processes described herein to 
gether with the liquid present in the ?bers 
should not exceed about 40% by weight based 
on the bone dry ?bers. In the case of natural 
cellulose ?bers such as- cotton or linen ?bers or 
regenerated cellulose staple ?bers, such as vis 
cose staple ?bers, the amount of liquid applied 
together with the water or liquid originally pres 
ent in the ?bers should not normally“ exceed about 
10 to 12% by weight based on the bone dry 
weight of- the ?bers. Synthetic staple ?bers such 
as cellulose acetate staple ?bers, linear polyamide 
staple ?bers and the like normally do not toler 
ate more liquid than cotton ?bers. 
The methods of this invention are particu 

larly directed to the application of aqueous solu 
tions of colloidal silica to ?bers which are pro 
cessed in machinery employed in the cotton sys 
tem, for example, cotton ?bers, linen ?bers, 
ramie ?bers and jute ?bers, and synthetic staple 
?bers including regenerated cellulose staple 
?bers. In such instances aqueous solutions of 
colloidal silica containing from about 1 to 35% 
by weight of colloidal silica are applied to the 
?bers in the form of a ?ne mist or ?ne droplets 
in amounts sui?cient to deposit from about 0.1 to 
5% of colloidal silica based on the weight of the 
?bers. 
A further understandingof the present inven 

tion will be obtained from the following speci?c 
example, which is intended to further illustrate 
this invention, but not to limit the scope thereof. 

Example 

Cotton ?bers in the form of individual tufts of 
1 inch size were conveyed through a 6 inch con 
duit l8 at the rate of 1 to 2 pounds/minute sus 
pended in an air stream moving at a velocity of 
1500 feet per minute. In the nozzle l9 which 
was provided with a two inch opening or throat 
the cotton ?bers were subjected to a jet of air 
from pipe 24 which was provided with a % inch 
nozzle. The velocity of this jet of air was 21,000 
feet per minute. At the same time the ?bers 
were sprayed with an atomized aqueous solution 

.‘ of colloidal silica. This solution which contained 
‘15% by weight of silica and a small amount of 
water-soluble dye was supplied through pipe 36 
at the rateof about 0.03 pound per minute and 
was atomized ‘by jet of air from pipe 24. The 
?bers were then removed from the conduit [8 by 
a condenser._ About 03% by weight of silica, 
based on the ?bers, was s?pplied to the cotton 
?bers. The collected ?bers occupied- about twice 
the volume occupied by the tufts of cotton fed 
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into the conduit. The tufts of cotton had a dry 
feel and were uniformly tinted with the dye, 
which had been added to the solution, which 
indicated that the hquid was applied uniformly 
throughout the ?bers. The walls of the conduit 
were found to be substantially free of tufts of 
?bers. , ' ‘ 

Modi?cations and changes in the method and 
apparatus of the present invention other than 
those described herein may be made as will be 
apparent to those skilled in the art to which it 
appertains without departing from the spirit and 
intent of this invention. It is to be understood 
therefore that the scope of the present invention 
is not intended to be limited in any manner ex 
cept by the scope of the appended claims. 
,What is claimed is: . 
1. A method of applying liquids to textile ?bers 

which comprises bringing textile ?bers prior to 
their formation into a lap into contact with a 
gas stream which is moving at sui?cient velocity 
to pick up the ?bers and convey them in a sus 
pended state, directing the gas stream containing 
the suspended ?bers through a passageway pro-_ 
vided with at least one narrow portion which 
de?nes an opening of substantially smaller cross 
sectional area than the cross-sectional area of 
said passageway, continuously discharging a jet 
of air into the moving gas stream in the same 
direction that the gas stream is moving and at 
such a point in the line of travel of the gas 
stream and at su?icient velocity to accelerate the 
?bers in their passage through the narrow por 
tion of said passageway, and subjecting the ?bers 
in said gas stream to a spray consisting of ?ne 
droplets of liquid between the point in their 
travel through said passageway where they are 
?rst accelerated and the point at which they de 
celerate after their passage through the narrow 
portion of said passageway. 

2. A continuous method of applying liquids to 
textile ?bers which comprises continuously bring 
ing textile ?bers prior to their formation into a 
lap into contact with an air stream which is mov 
ing at suf?cient velocity to pick up the ?bers and 
convey them in a suspended state, directing the air 
stream containing the suspended ?bers through 
a passageway provided with at least one narrow 
portion which terminates in an opening of sub 
stantially smaller cross-sectional‘ area than the 
cross-sectional area of said passageway, con 
tinuously discharging a jet of air into the mov 
ing air stream in the same direction that the air 
stream is moving and at such a point in the line 
‘of travel of the air stream and at sufficient 
'velocity to accelerate the ?bers in their passage 
through the narrow portion of said passageway, 
and subjecting the ?bers in said air stream to a 
spray consisting of ?ne droplets of liquid while 
the ?bers are being accelerated by the jet of 
air and before they emerge from the narrow por 
tion of said passageway. / 

3. A continuous method of applying liquids to 
textile ?bers which comprises continuously bring 
ing textile ?bers prior to their formation into a 
lap into contact with an air stream which is mov 
ing at suf?cient velocity to pick up the ?bers 
and convey them in a suspended state, directing 
the air stream containing the suspended ?bers 
through a passageway provided with at least one 
narrow portion which converges ‘to form an open 
ing of substantially smaller cross-sectional area 
than the cross-sectional area of said passage 
way, eontinuously discharging a jet of air into 

e moving air stream near the beginning of the 
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narrow portion of said passageway and in the 
same direction that the air stream is moving and 
at su?icient velocity to accelerate the ?bers as 
they move through the narrow portion of said 
passageway, and subjecting the ?bers in said air 
stream to a spray consisting of ?ne droplets of 
liqui while the ?bers are being accelerated by 
the ct of air and before they emerge from the 
narrow portion of said passageway. 

4. A process substantially according to claim 3, 
but further characterized in that the velocity of 
the jet of air is from 10 to 100 times greater than 
the velocity of the air stream. 

5. A process substantially according to claim 3, 
but further characterized in that the liquid used 
is an aqueous solution of colloidal silica. 

6. A continuous method of applying liquids to 
cotton ?bers which comprises directing a mov-' 
ing air stream in which cotton ?bers are sus 
pended through a passageway provided with at 
least one narrow portion which converges to 
form an opening of substantially smaller cross 
sectional area than the cross-sectional area of 
said passageway; continuously discharging a jet 
of air into the moving gas stream near the begin 
ning of the narrow portion of said passageway 
and in the direction of movement of the air 
stream, the velocity of the jet of air being from 
10 to 100 times greater than the velocity of the 
air stream, whereby the cotton ?bers are ac 
celerated as they move through the narrow por 
tion of said passageway, and subjecting the ?bers 
in said air stream to a spray consisting of ?ne 
droplets of an aqueous solution of colloidal silica 
while the ?bers are being accelerated by the jet 
1 air and beiore they emerge from the narrow 
gortion of said passageway, said solution con 
taining from 1 to 35% by weight of colloidal 
tilica and being supplied in an amount su?icient 

provide from 0.1 to 5% by weight of silica on 
the weight of the ?bers. 

.7. An apparatus for applying liquids to textile 
,?bers comprising a conduit through which 

xtile ?bers are conveyed ,by an air stream; 
means for supplying textile ?bers to the up 
stream end of said conduit; means for generating 
a gas stream in the conduit; at least one nozzle 
positioned in said conduit, the large end of the 
nozzle being closest to the upstream end of the 
conduit and abutting against the inner wall of 
the conduit and the small end of the nozzle 
terminating in an opening which is substantially 
smaller in cross-sectional area than the cross 
sectional area of the conduit; means for dis 
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charging a jet of air into the conduit and longi 
tudinally thereof near the large end of the noz 
zle, and means for spraying liquid on said ?bers 
in the immediate vicinity of the nozzle. - 

,8. An apparatus for applying liquids to textile‘ 
?bers'comprising a conduit through whichv textile 
?bers are conveyed by an air stream; means for 
supplying textile ?bers to the upstream end of 
said conduit; means for generating a gas stream 
in said conduit; at least .one nozzle positioned 
inside of the conduit, the large end of the nozzle 
being closest to the upstream end of the con 
duit and abutting against the inner wall or the 
conduit and the small end of the nozzle being 
spaced from the inner walls of the conduit and 
terminating in an opening which is substantial 
ly smaller in cross-sectional area than the cross 
sectional area of the conduit; means for discharg 
ing a jet of air into the conduit and longitudinal 
ly thereof near the large end of the nozzle, and ' 
means for spraying liquid into said nozzle. - 

9. An apparatus for applying liquids to textile 
?bers comprising a conduit through which textile 
?bers are conveyed by an air stream; means for 
supplying textile ?bers to the upstream end of 
said conduit; means for generating an air stream 
in said conduit; -'a nozzle positioned inside of the 
conduit, said nozzle being provided with a large 
end portion which is positioned closest to the 
upstream end 01' the conduit and abuts against 
the inner wall of the conduit, and a small end 
portion which‘is spaced from the inner walls of 
the conduit and terminates in an opening which 
is substantially smaller in cross-sectional area 
than the cross-sectional area of the conduit; a 
pipe positioned inside the conduit coincident with ~ 
the longitudinal axis thereof and terminating 
nearthe large end of the nozzle; means for sup 
plying air to said pipe; a tube positioned inside 
of said pipe and terminating between the end 
of said pipe closest to the nozzle and the small 
end 01' said nozzle, and means for supplying liquid 
to said tube. 

10. An apparatus substantially according to‘ 
claim 9, but further characterized in that the 
ratio of the cross-sectional area of the opening in 
the small end of the nozzle to the cross-sectional 
area 01' the conduit is between about 1:2 and 1:12. 
ll?An apparatus substantially according to 

claim 9, but further characterized in that the con 
duit is provided with at least two nozzles. 

. ' > RALPH S. HOOD. 

No references cited. 


