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NONCIRCULAR AIR ORIFICE IN COMMINGLING 
JETS FOR MULTIFILAMENT YARN 

BACKGROUND OF THE INVENTION 
This invention relates to an apparatus for commin 

gling individual ?laments and multi?lament yarn. More 
particularly, this invention relates to a commingling jet 
with a body having a yarn passageway and gas passage 
way intersecting with the yarn passageway and an im 
provement comprising having a noncircular ori?ce 
near the intersection in the gas passageway so that gas 
issues from the noncircular ori?ce to impinge on the 

' yarn present in the yarn passageway. This invention is 
an improvement on the commingling jet disclosed in 
U.S. Pat. No. 3,473,315, issued Oct. 21, 1969, to F. W. 
LeNoir, hereby incorporated by reference in toto. The 
above mentioned prior art jet was found to provide in 
adequate number of entanglements per meter for high 
speed yarn processes of texturized yarn. The improve 
ment of this invention made possible high speed'com 
mingling of textured ‘carpet yarn‘having a sufficiently 
high number of entanglements per meter. 

. SUMMARY OF THE INVENTION 

This invention is an improved apparatus for commin 
gling individual ?laments in a multi?lament yarn. The 
apparatus is a commingling jet with a body having a 
yarn passageway and a gas passageway intersecting the 
yarn passageway. The improvement is providing the gas 
passageway with a noncircular ori?ce near the intersec 
tion with the yarn passageway so that gas issues from 
the noncircular disclosed to impinge on any yarn pres 
ent, such as a continuous running length of yarn, in the 
yarn passageway as disclossed in U.S. Pat. No. 
3,473,3l5 to LeNoir, incorporated by reference 
above. The cross section of the noncircular ori?ce may 
be polygonal, preferably square. The more preferred 

, cross section is a V-shaped cross section having an are 
opposite the apex of the V so that the cross section of 
the ori?ce opening looks like a piece of pie. This im 
proved noncircular orifice of the gas passageway exit 
applies particularly to the apparatus for commingling 
individual filaments in the multi?lament yarn at high 
speed where the body of the commingling jet has a yarn 
passageway made up of an inlet passageway and an out 
let passageway where the inlet has a larger diameter 
than the outlet. The inlet and the outlet are directly 
aligned on‘ the same axis and the gas passageway inter 
sects the yarn passageway at the junction of the inlet 
and the outlet at an angle of between about 15° to 
about 75° as measured between axis of the gas passage 
way and the outlet of the yarn passageway. 
This improved invention uses noncircular such as 

square or pie-shaped ori?ces to intensify the turbulent 
?uid stream at the impact point and increase the sever 
ity of entanglement and extend the working range of a 
commingling jet to achieve over 30 entanglements per 
meter at speeds of between 5,000 and 8,000 feet per 
minute. The air entry tube in the prior art jet disclosed 
in U.S. Pat. No. 3,473,315 was replaced with a thin wall 
tube having at the exit end a V-shaped insert having a 
60° “V-angle." Tests on a running length of yarn 
showed entanglement increased more than 10 entan 
glements per meter over the standard tube. A similar 
tube equipped with a square port reduced the critical 
adjustment required with the single round port com 
mingling jets and eased operability requirements. The 
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yarn run was 2600 denier, textured yarn. This improve- ' 
ment in entanglement'level was achieved with no dele 
terious effect on properties of the yarn. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a cross sectional elevation of the jet com 
mingling device of this invention. 
FIG. 2 shows a cross section at the exit of the gas pas 

sageway. ' 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIGS. 1 and 2 show the preferred embodiment of this 
invention. FIG. 1 is a cross section view of the body of » 
the apparatus of this invention. Yarn enters yarn pas 
sageway 1 through yarn inlet 6 into yarn inlet passage- - 
way 2 and exits through yarn outlet passageway 3 
through yarn outlet 7. Air enters tube 5 and passes 
through gas passageway 4 and also through V-shaped 
insert 8 to impinge on yarn in yarn passageway 1 near 
the junction of yarn inlet passageway 2 and yarn outlet 
passageway 3. FIG. 2 is a cross section, as shown, 
across tube 5 and insert 8, showing the cross section of 
the ori?ce formed by V-shaped insert 8 and gas pas 
sageway 4. 

EXAMPLE 

The device of this invention, as shown in FIG. I, was 
successfully used to commingle a running length of 
2600 denier, 140 ?lament textured nylon 6 carpet yarn 
at 5,000 feet perminute. To measure entanglements 
per meter (epm), a special entanglement test based on 
the hook drop test is U.S. Pat. No. 2,985,995 (May 30, 
1961 ) was used. This test has been modi?ed to the spe 
cial entanglement per meter test as follows. An entan 
glement among the ?laments in the yarn bundle is so 
identi?ed when it has the cohesion to hold a 10 gram 
hook which is allowed to slowly move down through 
the yarn. The entanglement tester counts the number 
of times a needle with a 40 gram “trigger pull“ in a hor 
izontally moving yarn is “stopped.” The instrument 
counts the “stop,” raises the needle, moves‘a fresh por 
tion of yarn under the needle, inserts the needle, and 
starts the yarn moving. The instrument stops the test 
when the needle has moved through 2 meters of yarn. 
Approximately 1 meter of yarn by-passes the needle 
between needle insertions. 
Using the commingling device shown in the prior art 

patent, U.S. Pat. No. 3,473,3 l 5, only about 25 epm was 
achieved. The device of this invention achieved about 
38 epm. Both tests were conducted using 55 ‘pounds 
per square inch air fed to the tube 5. Another advan 
tage observed was that the device of this invention'pro 
vides intermingling between the speci?c “tie points” 
which catch the needle in the epm test. while the prior 
invention did not. It has been observed empirically that 
the yarn processed in this example must have at least 
30 epm for commerical acceptance for tuftability into 
carpet and general coherency within the multi?lament 
bundle for yarn handling during all processing, includ 
ing tail formation on wound packages. Thus, only by 
means of this invention could the proper epm level be 
reached at the high speed of 5,000 fpm. One could the 
orize that if the prior art commingling device could at 
tain 38 epm, then air pressure would be so high that 
yarn would be damaged by the high pressure blast of air 
impinging on it. The air consumption per pound of yarn 
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processed with the device of this invention would also 
be less, even if the epm level could be attained by the 
prior art device. 
We claim: 
1. In an apparatus for commingling individual ?la~ 

ments in a multi?lament yarn comprising a body having 
a yarn passageway and a gas passageway intersecting 
with said yarn passageway the improvement comprising 

said gas passageway having a noncircular ori?ce near 
said intersection with said yarn passageway, said 
noncircular ori?ce having a V-shaped cross-section 
with an arc opposite the apex, 

so that gas issues from said noncircular ori?ce to im 
pinge on any yarn present in said yarn passageway. 

2. In an apparatus for commingling individual ?la 
ments in a multi?lament yarn comprising a body having 
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4 
a yarn passageway made up of an inlet passageway and 
an outlet passageway said inlet having a larger diameter 
than said outlet, said inlet and outlet being directly 
aligned on the same axis, said body having a gas pas 
sageway intersecting said yarn passageway at the junc 
tion of said inlet and said outlet at an angle of between 
about 15° to about 75° as measured between the axis of 
said gas passageway and said outlet yarn passageway, 
the improvement comprising 

said gas passageway having a noncircular ori?ce near 
said intersection with said yarn passageway. said 
noncircular ori?ce having a V-shaped cross-section 
with an are opposite the apex, 

so that gas issues from said noncircular ori?ce to im 
pinge on any yarn present in said yarn passageway. 

* * * * * 
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