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The present invention relates generally to the cleaning 
of articles provided with minute ori?ces by the use of 
moving liquid and in particular to a process employing 
an ultrasonic vibration principle for cleaning the ori?ces 
of spinnerets or spinning plates used in the production 
of arti?cial yarn. 

Flowing or moving liquids have of course been used 
for some time for cleaning apertured articles, such as 
spinnerets, that have become clogged or contaminated 
through extended use. In one system, for example, the 
articles are ?rst rinsed or soaked in running water, after 
which a jet or stream of water under pressure is forced 
against the article with the effect, presumably, of remov 
ing all impurities from within the apertures or ori?ces. 
Accordingto another system, the ori?ces are cleaned by 
brushing the spinneret or other articles with water or 
other cleansing agents. 
The aforesaid cleaning systems have not proved entire 

ly satisfactor , however, especially for the cleansing of 
spinneret ori?ces of extremely small diameters. Not only 
.do these systems have little cleaning effect on the minute 
ori?ces, but, additionally, it cannot be determined during 
treatment if all of the ori?ces are completely free of 
impurities. Moreover, considerable time is required for 
effective cleaning if these systems are employed. 
An important object of the present invention, therefore, 

is to provide a cleaning process not having the disad 
vantages of known cleaning systems. 

Another object of this invention is to provide a process 
for effectively cleansing the apertures of spinnerets or 
other articles. 

Still another object of the present invention is to pro 
vide a process for cleansing the minute ori?ces of spin 
nerets in a relatively short period of time. 
A speci?c object of this invention is to utilize an 

ultrasonic vibrating liquid principle for cleaning clogged 
or contaminated spinneret ori?ces. 
A further object of the present invention is to provide 

a process involving concentrating the cleaning action of 
moving liquid in order to increase the effectiveness 
thereof. 
An additional object of this invention is to provide a 

spinneret cleaning process during the practice of which 
the extent of ori?ce clogging may be readily ascertained 
visually. - 

Other objects and ‘advantages will become apparent 
from the following description of a preferred embodi 
ment. 
The disadvantages of known cleaning systems, men 

tioned hereinabove, are obviated in the practice of the 
present invention by the application of treating liquid 
‘under pressure to each of the ori?ces of the article to be 
cleaned. Additionally, the operator may observe, during 
the cleaning operation, when each ori?ce has been com 
pletely cleaned. The time required for a normal cleaning 
cycle may be reduced substantially because of the jet 
stream action of liquid on the ori?ces and the operator 
can determine by visual inspection the exact moment 
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when all of the ori?ces are cleaned and immediately" 
thereafter discontinue the operation. _ 
The foregoing objects and advantages may be obtained 

if, in accordance with the present invention, a [bundle of 
ultrasonic vibrations directed upwardly is generated in 
a body of cleaning liquid and if the bundle converges with 
the focal point thereof lying in or near the surface of the 
liquid. The article to be cleaned should be brought into 
the bundle with the face containing the ori?ces extend 
ing transversely of the axis of the bundle and into the 
boundary layer of liquid. 
By the use of this cleaning system, it may easily be as 

certained when all of the ori?ces have become com 
pletely ?ushed since small fountains are formed when 
the cleaning liquid is forced through the ori?ces. By ex 
perimentation and practice, the operator may determine 
the degree each ori?ce is cleansed merely from visual 
‘inspection of the shape of the respective fountains. 
v The generation of a converging bundle of ultrasonic 
vibrations may be accomplished in any known manner. 
For example, a cylindrical bundle of ultrasonic vibrations 
generated by a piezoelectric crystal may be converted into 
a converging bundle by the use of a lens or by re?ection 
on a hollow mirror. Conversely, the piezoelectric crys 
tal itself may be provided with a curved surface. 
phenomenon, per se, is generally known in the ?eld 
of ultrasonic engineering and will not be discussed in 
detail herein. It is also known, generally, that when 
a bundle of upwardly directed and converging ultrasonic 
vibrations are generated in a body of liquid, with the 
‘focal point of the bundle lying in or near the liquid sur 
face, a column of liquid rising from said surface is pro 
duced. This particular phenomenon still occurs if the 
focal point of ‘the bundle lies a few centimeters below 
the liquid surface, determined from an undisturbed con 
dition of the latter. As used here, it is intended that 
the term “near” include a-distance of a few centimeters 
downwardly from the liquid surface. 

According to this invention, the phenomena discussed 
above are used to indicate when the ori?ces are complete 
ly cleaned. When this condition is reached, the cleaning 
may of course be terminated immediately, which pro 
motes a cleaning operation that is more e?icient than has 
been known heretofore. In this connection, it is pointed 
out that the article to be cleaned should not be submerged 
in the liquid to such an extent as'to prevent the forma 
tion of fountains as cleaning liquid is forced through the 
ori?ces, since these fountains are of fundamental sigh-g 
'i?cance insofar as concerns determination of complete 
cleansing. With regard to extent of cleaning, the ‘best 
criterion is obtained if, according to this invention, the 
article to be cleaned is positioned with the ori?ce-con 
taining face thereof slightly above the liquid level. This 
‘avoids possible deformation of the fountains by‘the 
presence of liquid above the article during cleaning. ' 

In order to prevent spraying of the cleaning liquid as ' 
much as possible, it is preferred that the focal 'point of' 
the. bundle of vibrations, the surface of the treating liquid 
and the face of the'article to be cleaned be so positioned 
one relative to the other that the article extends slightly 
outside the bundle of vibrations, with the ori?ce-con 
taining face thereof extending slightly above the liquid 
level, as pointed out above. This permits striking of the 
article with the entire bundle of ultrasonic vibrations. 
Moreover, it is preferred that the article be shifted slow 
1y transversely to the direction of the bundle during clean- 7' 0 
ing in order that the ori?ces located adjacent the periphery 
of the article also be exposed to treatment. > 
The above described system is especially suitable for 

the cleaning of spinnerets after the same have been pol 
ished, which usually leaves the ori?ces ?lled with the pol 
ishing agent. 
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halogenated hydrocarbons, preferably with trichloro eth 
ylene. This cleaning system has a particular advantage, 
if the last mentioned cleaning liquid is used, in that evapo 
ration or atomization of the liquids, which is generally 
noxious and harmful to the operator, is reduced to a 
minimum. As a consequence of this, very little air 
conditioning is required at the cleaning station. 
For a further discussion of this invention, attention is 

now directed to the drawing, which illustrates, partly in 
perspective and partly in side elevation, a preferred em 
bodiment of an apparatus for carrying out the cleaning 
process disclosed herein. 
vThe apparatus for cleaning spinneret ori?ces by the 

principle of ultrasonic vibration is indicated generally in 
the drawing by reference numeral 10. The cleaning ap 
paratus 10 as shown comprises an outer container 11 
formed from glass, an inner vessel 12 formed from metal, 
a beaker 13 and means indicated generally at 14 for 
generating and focusing a bundle of ultrasonic vibrations. 
A piezoelectric plate 15 of quartz, of which only the 
parallel planar surfaces are metallized, is positioned be 
neath an opening de?ned by 16 and provided substan 
tially centrally of inner vessel 12. The upper surface of 
plate 15 is spaced from a bottom plate 17 of inner vessel 
12 by a rubber washer 18 wrapped in tin foil which en 
gages the upper surface of plate 15 as well as the lower 
surface de?ning opening 16 and seals these members. 
A metal contact plate 20 is disposed in alignment with 

and below the piezoelectric plate 15. This metal plate 
is separated from the piezoelectric plate by washer 21 
and the plates and washer together de?ne an air cham 
ber 22. In order to effect an electrical contact between 
the lower metallized surface of quartz plate 15 and con 
tact plate 20, a wire packing 23 is positioned within air 
chamber 22. The packing is of course provided in suf 
ficient quantity to insure contact of both the upper and 
lower plates. 
The assembly described above, including the quartz 

plate 15, the contact plate 20, washers 18 and 21 and 
wire packing 23, is urged into the position shown by 
pressure plate 24, which is attached to the bottom plate 
17 of inner vessel 12 by stud bolts 25. The metal con 
tact plate 20 is connected through a metal conductor 26 
and connecting screw 27 to one side of a high-frequency 
generator (not shown). This generator may be of 
known construction and, therefore, will not be described 
in detail. It will be evident to those skilled in the art 
that the other lead of the generator must be grounded. 
The connecting screw 27 passes through a suitable 

aperture provided in the bottom of outer container 11 
and therefore is supported by this container. Glass con 
tainer 11 also supports the inner vessel 12 in the manner 
shown. For this purpose the upper rim of vessel 12 is 
?ared outwardly, or ?anged, as shown at 28 in order to 
overlie the upper edge of the outer container. A washer 
30 seals the space enclosed by the inner vessel and outer 
container, as shown. The ?ange 28 is apertured in order 
to receive a plurality of drawbolts 31, which bolts also 
pass through ?anged plate 32 positioned at the bottom 
of the container 11. Nuts are provided on the end of 
the drawbolts in order to urge the vessel and container 
together. 
As shown in the drawing, one of the drawbolts 31 

supports an electrical terminal 33, which terminal is se~ 
cured in position by nut 34. The electrical terminal is 
grounded in a conventional manner (not shown) and 
the space between the inner vessel and outer container 
is substantially ?lled with transformer oil. 
The aforesaid beaker 13 is positioned within the inner 

vessel 12 in the manner shown. An annular sleeve 35 
is secured to the lower end of this beaker and protrudes 
downwardly into engagement with the bottom plate 17. 
The diameter of sleeve 35 is slightly greater than the dia 
meter of opening de?ned by 16 in order that the beaker 
and sleeve will completely surround this opening. The 
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bottom 36 of beaker 13 is formed from phenol form, 
aldehyde resin and is provided with a concave portion 
37 preferably having a radius of 35 mm. It can be seen 
by this construction that the bottom 36 may operate as 
a lens to convert a cylindrical bundle of ultrasonic vibra 
tions generated by the quartz plate 15 into a converging 
bundle. The focal distance of the lens in this embodi 
ment amounts to 55 mm. . 

It is to be pointed out that the distance between the 
upper side of quartz plate 15 and the lower side of the 
lens-shaped bottom 36 should be adjusted in order to ob 
tain a maximum transmission of vibrations. It has been 
found that this maximum condition exists if the aforesaid 
distance is equal to the product of the half wave length 
of the ultrasonic vibrations in the transfer medium'with 
which the inner vessel 12 is ?lled multiplied by a whole 
number. More will be said about this medium herein 
after. 

Ports 38 are provided in the corner of the apparatus 
between the annular sleeve 35 and the bottom 36 of the 
beaker. These deaeration ports, which are provided over 
the periphery of the sleeve, permit the transfer liquid 
from inner vessel 12 to ?ll completely the space between 
the beaker and the quartz plate 15. The vertical cylin 
drical wall of the beaker is formed from aluminum. 

In the event that a clogged spinneret must be cleaned 
in the apparatus described with a volatile organic solvent, 
the inner vessel 12 is ?lled with a transfer liquid such as 
water and the beaker 13 is ?lled with the organic clean 
ing liquid. The quantity of the organic liquid is so se 
lected that the liquid surface in the inoperative position 
of the apparatus is about 1 cm. above the focal point of 
the lens 36. 

After the vessel and beaker have been ?lled, the high 
frequency generator is put into operation by increasing 
the voltage thereof gradually. As a result of this manip 
ulation, a liquid column directed upwardly is formed in 
the center of the liquid surface in the beaker, during 
which time atomizing occurs. A clogged or otherwise 
contaminated spinneret 40 now may be placed in the 
beaker 13 at the apex of the converging liquid column 
with the oustide of the spinneret facing upwardly. It is 
preferred that a suitable holder, such as shown at 41, be 
provided for surrounding and maintaining the spinneret 
in position during the cleaning operation. By the use 
of such a holder, the spinneret may be held with the sub 
stantially ?at, ori?ce-containing face thereof transversely 
of the axis of the bundle of vibrations on a level slightly 
above the undisturbed liquid surface around that portion 
of liquid forming the column. Moreover, the spinneret 
should be repciprocated slowly to and fro during clean 
ing. Shortly after the spinneret is positioned over the 
column, there will appear smaller columns, or fountains, 
one for each of the cleaned or partially cleaned ori?ces. 
As mentioned above, with practice, the operator will be 
able to determine when cleaning is completed merely by 
inspection of these small fountains. In general, all of 
the ori?ces will be completely cleaned in about 15 sec 
ends. 

The time requiredfor cleaning contaminated spinner 
ets in the practice of this invention is appreciably less 
than that required for cleaning with brushes, particularly 
in the event that spinncrets having a large number of 
ori?ces are to be cleaned. A substantial portion of this 
saving in time results from the fact that the operator may 
determine immediately when cleaning has been com 
pleted. By the use of the present invention, therefore, 
frequent prolonged cleaning cycles may be avoided. 
Furthermore, since the total of the bundle of vibrations 
is concentrated on the article to be cleaned, the loss in 
treatment liquid due to atomizing is negligible. 

It is, of course, possible to modify the above-described 
apparatus without departing from this invention. The 
cylindrical beaker wall extending above the lens 36 may 
be omitted, if desired, in which case only the lens would 
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be provided. In this event, however, it will be necessary 
to ?ll the inner vessel 12 with the treating or cleaning 
liquid. Moreover, the lens 36 may consist of material 
other than phenol formaldehyde resin such as, for ex 
ample, polystyrene or polymethacrylate or any other ma 
terial operating satisfactorily for transmitting ultrasonic 
vibrations. It is pointed out, however, that this material 
must resist chemical reaction of the cleaning liquids. It 
is also possible to form the concave surface in the quartz 
plate 15, in which event the lens 36 would not be re 
quired. 
The process described herein may be used for the 

cleaning of all types of spinnerets, including spinning 
plates used in melt spinning. Further, it is possible to 
clean sieve plates or other articles provided with small 
ori?ces. These ori?ces should extend 
through the plate, of course, in order to form a passage 
way for the treating liquid. 
The present invention is also applicable to the cleaning 

of articles with liquids other than those described herein. 
For example, other organic liquids, emulsions or aqueous 
solutions could be utilized. 

Although a speci?c embodiment has been described 
hereinabove, it is intended that this embodiment be con 
strued as one illustration only and that the invention be 
limited only to the extent speci?ed in the appended 
claims. 
What is claimed is: 
1. A process for cleaning contaminated articles haw’ng 

a substantially ?at face provided with minute ori?ces in a 
body of cleaning liquid comprising the steps of directing 
a bundle of ultrasonic vibrations upwardly toward the 

completely Y 
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surface of said liquid, converging the bundle of vibrations 
into a focal point near the surface of said liquid, and 
positioning the article to be cleaned above said focal ‘ 
point in the boundary layer of said cleaning liquid with 
the substantially ?at, ori?ce-containing face of said arti 
cles extending transversely of the axis of said bundle of 
vibrations, whereby said vibrations will force said clean 
ing liquid through the ori?ces in the form of small foun 
tains and the extent of ori?ce cleaning may be deter 
mined visually during the operation. 

2. A process as set forth in claim 1 wherein the ori?ce 
containing face of [the article is positioned slightly above 
the surface of the body of liquid. 

3. A process as set forth in claim 1 and further com 
prising the‘ step of slowly reciprocating the article trans 
versely of the bundle during cleaning. 

4. A process as set forth in claim 1 wherein the clean 
ing liquid consists of a halogenated hydrocarbon. 

5. A process as set forth in claim 1 wherein the level 
of said cleaning liquid, in inoperative condition, is about 
1 cm. above the focal point of said bundle of vibrations. 
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