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57 ABSTRACT 
A bulking unit including a vessel having a fabric path 
therethrough. Drive rolls are provided along a portion 
of the fabric path so as to direct fabric into and out of 
a fabric loop within the vessel. A gaseous treating unit 
is provided within the fabric loop and extends along 
the length thereof. The gaseous treating unit has a plu 
rality of high velocity gas jets directed against the fab 
ric with the angle of impingement of gas onto the fab 
ric being substantially perpendicular thereto. Subse 
quent to the bulking unit, a cooling air chamber may 
be provided to cool the bulked fabric. A loop control 
means is provided within the vessel to maintain an ap 
propriate sized loop. 

4. Claims, 3 Drawing Figures 
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FABREC BULKING UNIT 

BACKGROUND OF THE INVENTION 

Numerous techniques have heretofore been devised 
for treating textile fabrics, particularly knitted goods so 
as to bulk the goods and thus increase the cover factor 
of same. Various and sundry techniques have been 
devised for bulking such fabrics, including the immer 
sion of the fabrics in a heated liquid such as water, 
agitating the fabric in a heated liquid, agitating the 
liquid and the like. 
The present invention is yet another improvement of 

a technique for bulking a textile fabric and has certain 
definite advantages over the prior art attendant thereto 
as will be discussed hereinafter. A heated gas such as 
air, for example, is employed whereby the temperature 
of the air may exceed the boiling point of water, for 
example, without the necessity of a completely pressur 
ized system. 

SUMMARY OF THE INVENTION 
It is an object of the present invention to provide an 

improved apparatus for bulking textile fabric. 
Another object of the present invention is to provide 

an improved apparatus for bulking a knit fabric. 
Another object of the present invention is to provide 

an improved bulking process for textile materials. 
Still another object of the present invention is to 

provide an improved process for the bulking of textile 
fabric utilizing a high velocity, heated gas as the bulk 
ing medium. 
Generally speaking, the apparatus of the present 

invention comprises a vessel, said vessel having a fabric 
path therethrough; means to drive a fabric along said 
path, said drive means being provided at the entrance 
and exit of the path with no intermediate stationary 
support means located therealong; means to direct high 
velocity gas against said fabric along said path; means 
to control the length of a fabric loop along said path 
and means to remove fabric from said vessel, said fab 
ric removal means being coordinated with said loop 
control means whereby tension on said fabric is con 
trolled in said loop. 
More specifically, an insulated vessel is preferably 

provided within which is located a pressurized gas man 
ifold having a plurality of high velocity nozzles extend 
ing therealong. One preferred embodiment of the in 
vention provides a high velocity nozzle at the entrance 
and exit of the fabric loop extending across the width of 
the fabric path. Driven rolls are provided at the en 
trance and exit of the vessel so as to control fabric feed 
into the vessel and also fabric exit from the vessel. 
Moreover, a loop control means is provided to continu 
ously control the length of the fabric loop in the vessel, 
the loop control being operatively associated with the 
exit drive roll so as to continuously maintain a proper 
length loop. Pressurized air or other gas at an elevated 
temperature is impinged upon the fabric, substantially 
perpendicular thereat. The heated gas thus heats the 
fabric to a predetermined temperature, while at the 
same time affording a substantial mechanical working 
action of the fabric. The fabric is bulked thereby. 
The apparatus of the present invention may be pro 

vided with a variable nozzle whereby different air flow 
patterns may be impinged upon fabric passing thereby. 
The nozzles extend along substantially the entire width 
of the fabric and are presented in one or more locations 
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2 
around the fabric loop. Baffles are provided internally 
of the gas manifold to afford a proper diffusion of the 
gas at the nozzle entrance. The gas thereby extends 
directly from the nozzle and impinges against the fabric 
according to the desired angle and pattern. 
Generally speaking, the process of the present inven 

tion comprises the steps of feeding a fabric along a 
fabric path and providing a fabric loop thereat; control 
ling the length of the fabric loop so as to control tension 
on the fabric; and substantially impinging a heated gas 
against said fabric so as to produce a substantial me 
chanical action on the fabric without providing any 
substantial lateral movement of the fabric away from 
the gas stream. Specifically, air or some other gas is 
heated to a predetermined temperature which can ex 
ceed that of the boiling point of water and is provided 
under pressure in a manifold having a plurality of noz 
zles extending therefrom and directed in the direction 
of the path of travel of the fabric along at least one 
portion of the loop. Preferably, the nozzle is positioned 
so as to provide an upward force against the fabric 
around a driven roll at the entrance to the vessel so as 
to insure a good mechanical action on the fabric. 
The apparatus and process of the present invention 

may be employed in any suitable textile process where 
it is desirable to bulk a textile fabric either in line sepa 
rately from other portions of the process. For example, 
the bulking unit of the present invention may be de 
ployed at the end of a tenter frame, adjacent a textile 
washer, or the like. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side elevational schematic of a bulking 
unit according to the teachings of the present inven 
tion. 
FIG. 2 is a side cross sectional view of a nozzle ar 

rangement according to the teachings of the present 
invention. 
FIG. 3 is a cross sectional view of a nozzle arrange 

ment taken along a line III-III in FIG. 2. 
DESCRIPTION OF THE PREFERRED 

EMBODIMENTS 

Making reference to the Figures, a specific embodi 
ment of the present invention will now be described in 
detail. Referring to FIG. 1, a bulking vessel generally 
indicated as 10 is shown. Vessel 10 is comprised of side 
walls 12 that are preferably stainless steel and ther 
mally insulated to conserve heat in the bulking area. 
Positioned within vessel 10 and along the length 
thereof so as to permit treatment of the entire width of 
a fabric passing therethrough is a gas pressure manifold 
generally indicated as 20. Gas pressure vessel 20 is, in 
effect, a manifold that extends across the width of the 
treating area and has at least one and preferably a 
plurality of high velocity gaseous nozzles 30 extending 
through side walls 22 in communication with the inte 
rior thereof. Each nozzle 30 is positioned at a particular 
angle so as to direct gas at high velocity against a fabric 
F according to the predetermined angle and thus im 
part a substantial mechanical action thereon. As shown 
in FIG. 1, the fabric F is fed into vessel 10 by a pair of 
driven rolls 40 and 41 that are operating at predeter 
mined speeds. Immediately inside vessel 10, making 
entrance through passageway 12, fabric F encounters 
the second driven roll 41 and passes partially there 
around. Heated air under pressure at high velocity 
exists nozzle 30 and impinges against fabric F so as to 



3 
cause heat from the air to heat the fabric to a particular 
predetermined temperature while at the same time 
mechanically acting upon the fabric so as to distort 
same to facilitate bulking. In the illustration of FIG. 1, 
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from the slot, but a lateral or sidewise motion is the 
undesirable feature being referred to. It is thus pre 
ferred that the net force of air being expelled from 
nozzle 30 should be approximately perpendicular to 

the fabric is distendéd upwardly away from its normal 5 the surface of the fabric. In this regard, the net force 
path. The fabric path without air pressure is approxi- may be a vector force since it may be desirable to mod 
mately shown in solid lines. Positioned within vessel 10 ify certain areas of the slots to provide a predetermined 
is a loop control device 50. Loop control device 50 may mechanical motion to achieve an improved bulking 
be any conventional loop control system that primarily action while at the same time maintaining the fabric in 
senses the length of the fabric loop within the vessel 10 10 proper position with respect to nozzle 30. 
and is operatively associated through conventional Generally speaking, the process of the present inven 
means with driven rollers 60 and/or 61 so as to control tion proceeds as follows. A fabric Fis fed by driven roll 
the length of the loop in vessel 10 and thus further 40 into treating vessel 10 where it is engaged by a 
control the degree of bulking to which the fabric will be driven roll 41 and passes partially therearound. Imme 
subjected. For example, the loop control device could 5 diately after roll 41, fabric F experiences an impinge 
be of the type described in U.S. Pat. No. 3,721,376 ment of gas from a nozzle 30 that forces the fabric 
get Ms. eA. i. CE et al fth t upwardly away from nozzle 30. Preferably, the im 
o nention r, the bulking unit of the presen ingement of gas is perpendicular to the surface of the 
invention may be employed in conjunction with other 20 E. and is E. magnitude to impart a sub 
E. Et R as, or example, a tenter 'stantial mechanical action to the fabric. This mechani 
ame, a washer or the like. In this regard, since the air cal action is in either an undulating fashion caused by 

or other gas within the pressure chamber 20 is heated the speed of travel of the fabric compared with the 
eighth EtheEarly velocity of the treating fluid or a rolling action created 

may be desirable to provide a E. zone 70 subse 25 by the fabric advancing to the apex of the treating fluid 
quent to exit Wy 14 of vessel i6. Cooling zone flow path and then by its own weight progressing down 
70 may be a purely ambient zone, a zone wherein arti- into t East R This action is very ef 
ficial cooling is employed so as to make rapidly reduce y ASE E.E.TE 
the temperature of the fabri ike. 

It E. desirable to St. Sty of the noz- 30 polyester and nylon. Furthermore, the temperature of 
zles through which the gas passes for impingement onto the gas being handled by nozzle 30 is such that bulking 
the fabric F. In this regard, reference is made to FIGS. TVS, A. SNOF, R.S.N.E. 
2 and 3. The nozzle generally indicated as 30 is shown - 
received between side walls 22 of pressure vessel 20. the pressurized gas is expelled and forms a loop there 
The nozzle passageway or throat 37 is provided by a 35 around. A loop control device 50 senses the length of 
pair of elements 31 and 32 which may have bevels 33 at t E" St. Statised E. roll 
the rear end thereof. It may be desirable as shown in na/or drive roll o as to remove fabric from 
FIG. 2 to dispose Nether's and 32 in parallel rela- vessel 10 through exit 14 at a speed required to provide 
tionship so as to provide a straight walled nozzle slot the loop of the desired length. As shown in FG 1 a 
across the width of the bulking zone. Secured on oppo- 40 further nozzle 30 is provided adjacent drive roll 61 and 
site sides of members 31 and 32 are struts 34 which are exit 14 so as to further treat fabric F. Once fabric F 
spaced apart along the width of nozzle 30 (See FIG. 3) passes out exit 4 and around drive roll 60, it may then 
and extend rearwardly beyond the end of members 31 pass through an optional cooling Zone 70 and to further 
and 32. Struts 34 are unified by a baffle 35 which ex- processing. 
tends across the entire width of nozzle 30 and serves as 45 The gas utilized to bulk fabric according to the pres 
a baffle for diffusion of gas being dispensed therefrom. ent invention may be maintained at such temperature 
Note that baffle 35 has a cutaway portion 36 along a as desired for the particular fabric being treated. Fur 
central location thereof. Wall members 22 adjacent ther, the gas may be handled at a particular pressure to 
nozzle 30 are provided with an adjustment member 24. achieve desired mechanical agitation of the fabric. 
Movement of adjustment member 24 inwardly or out- 50 There is no general limit to the particular gas suitable 
wardly will thus cause a slight deflection of members 31 for use according to the present teachings, though air is 
and 32 that define nozzle throat 37 whereby a predeter- generally preferred. Other ingredients such as cleaning 
mined relationship may be established in the nozzle 30 solvents or the like may be entrained in the gas accord 
so as to further delineate the type flow pattern of the ing to the dictates of the process. 
gas exiting therefrom. 55 Having described the present invention in detail, it is 
Gas flow from within vessel 20 will not flow directly obvious that one skilled in the art will be able to make 

into the throat 37 of nozzle 30. Instead, baffle 35 is variations and modifications thereto without departing 
encountered and the air or other gas flows around from the scope of the invention. Accordingly, the scope 
baffle 35 between struts 34 as shown by the arrows in of the present invention should be determined only by 
FIG. 2. In this fashion, the angle of air exiting from 60 the claims appended thereto. 
nozzle 30 is better controlled. 
Insofar as gas impingement on the fabric is con 

cerned, it should be pointed out that angular impinge 

What is claimed is: 
1. Bulking apparatus for textile fabric comprising: 
a. a treating vessel; 
b. a pressure manifold received in said vessel and 

extending at least along the effective treating width 
thereof, said manifold having at least one upwardly 
oriented nozzle therein at a predetermined angle; 

c. means to feed a textile fabric to the treating vessel; 

ment of the gas on the fabric is undesirable to the point 
that the fabric may be moved away from the treating 
zone in a direction to the right or left of the longitudinal 
axis of the nozzle 30. Obviously, the force of the gas 
exiting the nozzle 30 will force the fabric directly away 
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d. means to withdraw the textile fabric from the treat 
ing vessel, the fabric passing in transit through the 
vessel between said feeding and withdrawing 
means over the upwardly oriented nozzle and form 
ing a downwardly extending loop therebetween; 
and 

e. means adjacent the loop for sensing the extent 
thereof for controlling the rate of travel of the 
fabric through the vessel, the fabric being solely 
and freely supported on an upwardly directed air 
stream generated by the nozzle of the pressure 
manifold and bulked by actions induced therein by 
said air stream between the feeding and withdraw 
ing means. 
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2. Bulking apparatus as defined in claim 1 wherein 

said treating vessel includes means to thermally insu 
late same to conserve heat therein. 

3. Bulking apparatus as defined in claim 1 wherein 
said manifold is provided with a plurality of longitudi 
nally extending and upwardly oriented nozzles therein, 
one nozzle being provided adjacent to the feeding 
means and another nozzle adjacent to the withdrawing 
means, the fabric being freely upwardly supported by 
the air streams generated thereby. 

4. Bulking apparatus as defined in claim 3 wherein 
means are provided to adjust the nozzles to vary the 
geometric pattern of a gas exiting therefrom. 
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