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57 ABSTRACT 
A yarn texturing air jet having a venturi supported in 
the exit end of the jet with a yarn guiding needle posi 
tioned in the entrance end of the jet and with the 
space between the venturi and the inner, end of the 
needle defining a turbulence chamber. In accordance 
with the present invention, a conical opening is pro 
vided in the exit end of the needle to increase the size 
and change the usual shape of the turbulence chamber 
so that the agitation of the filaments of the yarn is in 
creased in the turbulence chamber to enhance the 
crimps, curls and loops imparted to the yarn in the 
turbulence chamber. 

6 Claims, 6 Drawing Figures 
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1. 
YARN TEXTURING AIR JET 

This invention relates generally to a yarn texturing air 
jet and more particularly to an improvement in the tur 
bulence chamber of the air jet to enhance the crimps, 
curls and loops produced in the filaments of the yarn 
and to permit a faster and more economical operation. 
The present invention is concerned particularly with 

yarn texturing air jets of the type having an elongate 
housing with a venturisupported in one end and a yarn 
guiding needle positioned in the other end. The exit 
end of the needle terminates closely adjacent the in 
wardly tapering conical surface on the inner or en 
trance end of the venturi. In this type of jet, the pressur 
ized air usually enters the housing at right angles and 
through an inlet located near the center of the housing 
to create a turbulent texturing chamber or zone be 
tween the exit end of the needle and the entrance end 
of the venturi so that crimp, curls and loops are formed 
in a ramdon fashion in the filaments of the yarn. In all 
known air jets of this type, the inner or exit end of the 
needle is substantially flat or square and this restricts 
the size and shape of the turbulence chamber and 
thereby limits the speed of operation and the size and 
configuration of the crimps, curls and loops formed in 
the filaments of the yarn. This type of air jet is disclosed 
in U.S. Pat. Nos. 3,545,057; 3,381,346; 3,328,863; and 
2,994,938. 
With the foregoing in mind, it is an object of the pres 

ent invention to provide a yarn texturing air jet which 
permits the yarn to be textured or bulked at a substan 
tially higher speed than heretofore possible, provides a 
more effective use of the pressurized air, and enhances 
the crimps, curls and loops imparted to the filaments of 
the yarn. 

In accordance with the present invention, the inner 
end of the needle of the air jet is provided with a coni 
cal opening extending from the inner or exit end of the 
needle and iwnardly to the yarn guiding channel ex 
tending through the needle so that the normal size and 
shape of the turbulence chamber is changed. The coni 
cal opening in the exit end of the needle extends the en 
trance end of the turbulence chamber toward the en 
trance end of the jet and the pressurized air passing 
over the end of the needle forms vorticies thereby in 
creasing the agitation in the turbulence chamber and 
creating pressure drag on the yarn as it passes through 
the turbulence chamber. This change in the size and 
shape of the entrance end of the turbulence chamber 
creates a positive separation of the individual filaments 
of the yarn to permit the formation of well-defined 
crimps, curls and loops in the filaments of the yarn. 
Other objects and advantages will appear as the de 

scription proceeds when taken in connection with the 
accompanying drawings, in which 
FIG. 1 is a side elevational view of the yarn texturing 

air jet of the present invention; 
FIG. 2 is an end elevational view of the air jet, look 

ing at the left hand end of FIG. 1; 
FIG. 3 is an end elevational view of the air jet, look 

ing at the right hand end of FIG. 1; 
FIG. 4 is an enlarged vertical sectional view through 

the air jet, taken substantially along the line 4-4 in 
FIG. 2; 
FIG. 5 is an enlarged fragmentary vertical sectional 

view of a conventional prior art type of air jet illustrat 
ing the manner in which the turbulence chamber is 
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formed between the flat inner or exit end of the needle 
and the inwardly tapering conical surface in the en 
trance end of the venturi; and 
FIG. 6 is a view similar to FIG. 5 but illustrating the 

air jet of the present invention and illustrating the coni 
cal opening in the inner or exit end of the needle which 
increases and changes the usual shape of the turbu 
lence chamber. 
The air jet of the present invention includes an elon 

gate housing 10 having a central bore 11 (FIG. 4) ex 
tending therethrough and from the entrance end to the 
exit end thereof. The central bore 11 is of the same di 
ameter throughout except for an enlarged groove 12 in 
the central portion which defines a part of a plenum 
chamber. Means is provided for directing pressurized 
air or gas into the plenum chamber and the central bore 
11 and includes a fluid inlet nipple 13, the inner end of 
which is fixed in the housing 10 and the outer end of 
which is adapted to be connected to any suitable source 
of pressurized gas or air, not shown. 
A venturi 15 is supported for longitudinal adjustment 

in the central bore 11 and in the exit end of the housing 
10. An inwardly tapering conical surface 16 is provided 
on the inner or entrance end of the venturi 15 and ter 
minates in an exit orifice 17 which extends through the 
outer end of the venturi 15. The inwardly tapering con 
ical surface 16 defines the exit end of the turbulence 
chamber. A yarn guide eyelet 18 is suitably fixed in the 
outer or exit end of the venturi 15 for providing a wear 
resistant surface at the exit end of the air jet. The outer 
end portion of the venturi 15 is fixed in a venturi cap 
20 which is threadably supported on the threaded exit 
end portion of the housing 10 so that the venturi 15 
may be longitudinally adjusted along the central bore 
11 by rotation of the venturi cap 20. A lock ring 21 is 
threadably supported on the threaded exit end of the 
housing 10 and adjacent the venturi cap 20 so that the 
venturi 15 may be locked in adjusted position. 
A yarn guiding needle 23 is positioned in the central 

bore 11 of the housing 10 and its outer or entrance end 
is fixed in an end flange 24. Means is provided for se 
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curing the end flange 24 to the entrance end of the 
housing 10 for rotational adjustment of the needle 23 
within the housing. This securing means includes lock 
screws 25 (FIG. 3) which are threaded into the housing 
10 and which penetrate elongate slots 26 formed in the 
end flange 24. A ceramic yarn guide eyelet 27 is fixed 
in the entrance end of the needle 23 for providing a 
wear resistant surface on the entrance end of the nee 
dle 23, where the yarn enters the air jet. A suitable O 
ring seal 30 (FIG. 4) is provided around the needle 23 
and beneath the end flange 24 to prevent escape of air 
air through the entrance end of the air jet. 
An axial yarn guiding channel32 extends throughout 

the length of the needle 23 for directing multifilament 
yarn through the needle 23 and the venturi 15. A circu 
lar groove 33 is provided in the needle 23 and is aligned 
with the enlarged bore 12 in the housing 10 to form the 
plenum chamber into which the pressurized air is intro 
duced as it enters the air jet through the inlet nipple 13. 
One or more air passageways 34 are provided to permit 
air to pass from the plenum chamber and through the 
turbulence chamber, in a manner to be presently de 
scribed. 
The inner or exit end portion of the needle 23 is re 

duced in diameter and is beveled as at 35 so that it ta 
pers inwardly at an angle corresponding to the inwardly 
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tapering conical surface 16 on the inner end of the ven 
turi 15. The conical surface 16 on the inner end of the 
venturi 15 defines an angle of approximately 30 with 
the longitudinal center of the air jet and the beveled 
outer surface 35 of the inner end of the needle 23 also 
defines an angle of approximately 30 degrees with the 
longitudinal center of the air jet. 

In accordance with the present invention, means is 
provided for improving the turbulence and enhancing 
the crimps, curls and loops imparted to the filaments in 
the yarn in the turbulance chamber. To this end, a coni 
cal opening 36 is provided on the inner surface and in 
the inner or exit end of the needle 23. This conical 
opening 36 extends inwardly toward the entrance end 
of the needle 23 and terminates at the axial yarn guid 
ing channel 32 extending through the needle. Thus, the 
entrance end of the turbulence chamber is defined by 
the conical opening 36 in the inner or exit end of the 
needle 23 and the exit end of the turbulence chamber 
is defined by the inwardly tapering conical surface 16 
on the inner or entrance end of the venturi 15. 
Since the parts of the prior art type of air jet shown 

in FIG. 5 are similar to the parts of the air jet of the 
present invention, corresponding parts of the two air 
jets will bear like reference numerals with the prime 
notation added to the parts of the prior art type of air 
jet. It will be noted that the inner or exit end of the nee 
dle 23' (FIG. 5) is not provided with an inwardly ex 
tending conical opening but is flat, as indicated at 37, 
across the free end thereof so that the entrance end of 
the turbulence chamber is defined by the flat end 37 of 
the needle 23' and the exit end of the turbulence cham 
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ber is defined by the inwardly tapering conical surface 
16' on the inner or entrance end of the venturi 15'. 

In texturing yarn with the prior art type of air jet 
shown in FIG. 5, the pressurized air passes from the 
plenum chamber through the passageways 34' and be 
tween the beveled inner end 35 of the needle 23' and 
the inwardly tapering conical surface 16" of the venturi 
15', through the turbulence chamber and outwardly 
through the exit orifice 17' to impart crimps, curls and 
loops to the filaments of the yarn, as schematically il 
lustrated in FIG. 5. However, the filaments of the yarn 
cannot separate to any appreciable extent until they 
clear the flat end portion 37 of the needle 23', there 
fore the size of the turbulence chamber is rather re 
stricted and the degree of crimping, curling and looping 
which is imparted to the filaments is limited with a 
given amount of air passing between the inner end of 
the needle 23' and the venturi 15'. 

In texturing yarn with the air jet of the present inven 
tion, the pressurized air also passes from the plenum 
chamber into and through the passageways 34, (FIG. 
6) between the inwardly tapering conical surface 16 of 
the venturi 15 and the beveled inwardly tapering sur 
face 35 of the needle 23, through the turbulence cham 
ber, and outwardly through the exit orifice 17. How 
ever, the conical opening 36 provided in the inner or 
exit end of the needle 23 changes the size and shape of 
the entrance end of the turbulence chamber and causes 
positive separation of the filaments of the yarn before 
they clear the exit end of the needle 23. The conical 
opening 36 in the inner or exit end of the needle 23 
causes the pressurized air moving over the end of the 
needle 23 to form vorticies in the conical opening 36 
which tend to cause a positive outward separation of 
the filaments as they leave the axial yarn guiding chan 
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4. 
nel 23 and increase the agitation in the turbulence 
chamber, so as to enhance the crimps, curls and loops 
imparted to the filaments of the yarn. The vorticies in 
the conical opening 36 at the entrace end of the turbu 
lence chamber also impart a pressure drag to the yarn 
as it moves through the air jet. 
Thus, a more efficient use of the air is accomplished 

in the jet of the present invention than has heretofore 
been possible with prior art types of air jets in which the 
inner or exit end of the needle is flat. The conical open 
ing 36 in the inner end of the needle 23 defines an angle 
of approximately 45 with the longitudinal center of the 
air jet, as illustrated in FIGS. 4 and 6. It is to be under 
stood that the length of the turbulence chamber may be 
increased or decreased by correspondingly decreasing 
or increasing the angle of the conical opening 36, if de 
sired. Also, the angle of the inwardly tapering conical 
surface 16 on the venturi 15 and the beveled inwardly 
tapering surface 35 on the inner end of the needle 23 
may be varied from the 30' angle described. 

In the drawings and specification, there has been set 
forth a preferred embodiment of the invention, and al 
though specific terms are employed, they are used in a 
generic and descriptive sense only and not for purposes 
of limitation. 
That which is claimed is: 
1. In a yarn texturing air jet of the type including an 

elongate housing having a central bore therethrough, a 
venturi supported in the central bore and in the exit 
end of said housing, an inwardly tapering conical sur 
face on the inner end of said venturi and terminating in 
an exit orifice extending through the exit end of said 
venturi, a yarn guiding needle positioned in the central 
bore of said housing and having an inner end portion 
positioned closely adjacent said inwardly tapering coni 
cal surface on the inner end of said venturi, said needle 
having an axial yarn guiding channel extending there 
through for directing multifilament yarn through said 
needle and toward said venturi, said inwardly tapering 
conical surface of said venturi defining the exit end of 
a turbulence chamber, and means for directing pressur 
ized gas into the central bore of said housing and along 
said inner end portion of said needle whereby the gas 
passes through said turbulence chamber and outwardly 
through said exit orifice of said venturi to impart 
crimps, curls and loops to the filaments as the yarn 
passes through said turbulence chamber; the combina 
tion there with of means for improving the turbulence 
and enhancing the crimps, curls and loops imparted to 
the yarn in said turbulence chamber, said means com 
prising a conical opening extending from the inner end 
of said needle and inwardly toward the entrance end 
and terminating at the yarn guiding channel extending 
through said needle whereby the entrance end of said 
turbulence chamber is defined by said conical opening 
in the inner end of said needle. 

2. A yarn texturing air jet according to claim 1 
wherein the outer surface of said inner end portion of 
said yarn guiding needle tapers inwardly at an angle 
corresponding to the angle of said inwardly tapering 
conical surface on the inner end of said venturi. 
3. A yarn texturing air jet according to claim 2 in 

cluding a venturi cap supporting the outer end of said 
venturi, said venturi cap being threadably supported on 
said exit end of said housing so that the distance be 
tween said inner end portion of said yarn guiding nee 
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dle and said inwardly tapering conical surface on the 
inner end of said venturi may be adjusted. 

4. A yarn texturing air jet according to claim 3 in 
cluding a lock ring threadably supported on said exit 
end of said housing and adjacent said venturi cap so 
that said venturi may be locked in adjusted position. 

5. A yarn texturing air jet according to claim 1 
wherein said inwardly tapering conical surface on the 
inner end of said venturi defines an angle of approxi 
mately 30 with the longitudinal center of said air jet, 10 
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6 
and wherein said conical opening in said needle defines 
an angle of approximately 45 with the longitudinal 
center of said air jet. 

6. A yarn texturing air jet according to claim 1 in 
cluding an end flange supporting the entrance end of 
said yarn guiding needle, and means securing said end 
flange to the entrance end of said housing for rotational 
adjustment of said needle within said housing. 
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