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New Jersey 

Application July 14, 1948, Seria No. 38,713 
(C., 8-30.1) i5 Clains. 

1. 
This invention relates to new and useful in 

provements in the heat setting of textile fab 
ricS and is a continuation-in-part of my copend 
ing application, Serial No. 790,679, filed Decen 
bel 9, 1947. 
Certain woven fabrics consisting of or contain 

ing fibers made of certain synthetic materials, 
and notably polyanides, are deficient, inter alia, 
in hand, drape and resilience. In order to over 
come such deficiency and improve the character 
istics of these fibers, particularly with a view of 
putting to use the otherwise advantageous prop 
erties thereof, such as strength of fiber and elas 
ticity, a “setting' treatment is resorted to. This 
setting treatment as hitherto practiced usually 
comprises a finishing step for the fabric (consist 
ing of or containing synthetic polyanide fiber) 
and involves the heating of the fabric by press 
ing the same against a heated surface with sub 
stantially constant pressure between the fabric 
and the heated surface until the temperature of 
the fabric reaches a point just below the fusion 
point of the polyamide. Usually this requires 
heating of the fabric to a temperature which 
ordinarily should not substantially exceed 5-25° 
C. below the fusion point of the polyanide. The 
heating of the fabric under pressure to within 
the required temperature for the particular spe 
cific type of polyanide should not ordinarily ex 
ceed in the order of 60 seconds. The treating 
conditions are critical in their interrelation with 
in relatively confined limits and relatively small 
increases beyond these limits of the heating pe. 
riod; treating temperatures or pressure may 
seriously impair the strength of the fibers. 
Various means have been proposed in the past 

to accomplish a satisfactory setting of pelyamide 
fiber materials on a production basis, utilizing the 
aforedescribed method. In one device suggested 
for this purpose the fabric is passed between two 
heated surfaces, such as two heated rollers, be 
tween which the fabric is placed under a prede 
termined uniform pressure over its entire width. 
Another device proposes the movement of the 
fabric along a stationary heated surface by 
means of a belt. In still another device the fab. 
ric web is carried over a roll, being pressed onto 
the same by a heated substantially stationary 
sleeve or shoe. 
The hitherto proposed method and devices for 

the setting of polyamide fabrics are relatively 
cumbersome and inefficient in commercial oper 
ation, do not yield desirably uniform results, and 
require a relatively high amount of skill on the 
part of the operator. They do not readily lend 
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themselves to the desired accurate maintenance 
and control of the relatively critical operating 
conditions required for a satisfactory setting of 
polyamide fibers and are encumbered by a rela 
tively low operational output usually not mate 
'ially exceeding 4-5 yards per minute. 
One object of the instant invention comprises, 

inter alia, the efficient, high speed, heat treat 
ment of textile materials and particularly the 
heat setting cf textile materials containing or 
consisting of polyamides. 
Another object of the invention comprises the 

efficient high-speed heat treatment of webs of 
textile material and particularly the heat setting 
of such webs of textile materials containing or 
consisting of polyanide fibers. 
A further object of the invention comprises 

the efficient high speed heat setting of pre 
formed textile materials containing or consisting 
of polyanide fibers and particularly the heat set 
ting of Women's hosiery containing or consisting 
of polyanide fibers. 
The foregoing and still further objects of the 

invention will appear from the following de 
scription read in conjunction with the drawings 
in which: 

Fig. 1 is a cross-sectional front view, partly 
broken away, of the construction shown in Fig. 
2, and viewed in the plane I-I thereof, and per 
mitting the carrying out of one embodiment of 
tha invention; 

Fig. 2 is a cross-sectional side view of the con 
struction shown in Fig. 1 in the plane II-II 
thereof, showing additionally the front portion 
of the device as well as cooling, feed and take-up arrangements; 

Fig. 3 is a side view of part of the construc 
tion shown in Figs. 1 and 2 with part of the side 
of the outer housing broken away; 

Fig. 4 is a top view of part of the construction 
shown in Fig. 2 in the plane IV-IV thereof; 

Figs, 5 and 6 are side and top views respec 
tively illustrating details of the driving arrange 
ment for the rollers and scrolls forming palt of 
the construction shown in the preceding figures; 

Fig. 7 is a top view showing details of part of 
the driving arrangement for the cooling and 
pick-up roll as illustrated in Fig. 2; 

Fig. 8 is a Side view, partly in cross section 
and partly broken away, of a further construc 
tion permitting the carrying out of another en 
bodiment of the invention; 

Fig. 9 illustrates a top view of the construction 
shown in Fig. 8, partly in cross section and partly broken away; 
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Fig. 10 represents a cross sectional end view of 
part of the construction illustrated in Fig. 8 
viewed in the plane X-K thereof; 

Fig. 11 is a side view of a still further con 
truction, partly in cross section and partly 
broken away, permitting the carrying out of the 
invention; Fig. 12 is a cross-sectional view of part of 
the construction shown in Fig. 11 viewed in the 
plane XII-XII thereof; Fig. 13 is a side view, partly in cross section 
and partly broken away, of still another alteria 
tive construction permitting the carrying out of 
a further embodiment of the inventon; 

rig. 14 is a front view of the construction shown 
in Fig. 13, partly in cross section and partly 
broken away; and 

Fig. 15 illustrates a perspective view of one of 
the high velocity heating gas chambers and noz 
ce surface thereof shown in Figs, 13 and 14. 

In accordance with the avention a heat-set 
table textile material is substantially contin 
uously passed through a heating Zone, and prefa 
erably substantially at a rate of travel of about 
36-144 yards per minute linear speed, sustain 
tially continuously directing high velocity heat 
ing gas current, preferably of the order of mag 
nitude in excess of 400 feet per innute, of a pre 
determined heat-setting temperature for said 
material and preferably of about 300-500 F., 
(preferably for polyamide material about 
400-475 F.) onto said material, while traveling 
through said heating zone and substantially over 
a length of travel of said material in said Zone 
to substantially expose each portion thereof to 
said heating gas current for from 1 to 10 seconds, 
and preferably subjecting said material to cool 
ing upon passing out of said heating Zone, 
Within one enbodiment of the invention, as for 

instance applied to a polyamide fabric web, the 
same is passed in substantially extended state 
through the heating zone on an endlessly travel 
ing web carrier, which preferably substantially 
moves said web at a rate of travel of about 36-144 
yards per minute linear speed. The traveling 
web should be subjected to heating within the 
heating zone from both sides thereof. If one 
face of the fabric rests on or noves over a super 
port or backing surface, supporting the fabric 
web substantially in its entire width between the 
self-edges thereof, that backing surface should 
be heated to the predetermined heat-settling tem 
perature for the particular material to be treated, 
in which case the high velocity heating gas cur 
rent is only applied to one side of the moving 
fabric web. Alternatively, if one face of the 
fabric is not so supported, as, for instance, when 
freely suspended between the carrier supported 
self edges, high velocity heating gas current is 
supplied to both faces of the traveling fabric 
web. In the absence of a sold support or back 
ing surface, the application of the heating gas 
current to but one side of the fabric web, and par 
ticularly one of light weight naterial, may tend 
to produce sagging. The preferred application 
of the high velocity heating gas current to a 
moving fabric web is substantially in a direction 
transverse to the surface thereof. In the event 
a roll is selected as the carrier for the fabric Web 
within the heating zone, the direction of the 
heating gas current is essentially in a plane or 
planes substantially radial to the circumference 
of the roll. 
Within the embodiment of the invention, as 

applied to pre-formed pieces of textile material 
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4. 
such as wonen's hostery, and particularly those 
of polyamide fabric, the pieces are passed 
through the heating zone on setting forms se 
cured to an endlessly traveling carrier preferabiy 
growing substantially at a rate of travel of about 
36-144 yards per minute linear speed. The heat 
ing gas current is then substantially continuously 
directed within the heating zore from opposite 
sides thereof onto the form-supported pieces of 
material as they move through the heating zone, 
to in?p;nge upon substantially all sides of the 
pieces, in this case, the preferred application of 
the heating gas current is substartially at an 
angle and preferably at an angle of 45 with the 
direction of travel of the form-supported mate 
rial through the heating zone. 
The term 'heat-settable' fabric or similar ex 

pression used herein is intended to designate any 
textile material containing or consisting of fibers 
capable of being set (i. e. fixed) by the application 
of heat, into desired condition of rod 3d chair 
acteristics. Wherever in the specification and clains ref 
erence is made to polyamide fabrics or fibers or 
where Such similar expression is used, the same 
is intended to connote any fabric or fiber con 
sisting of or containing polyamide fibers and 
Specifically polyamide fibers of synthetic linear 
polyanides. 

figs. 1 to 7 inclusive illustrate one form of de 
wice useful in carrying out my novel method. As 
there shown, two rolls f and 2 respectively, are 
mounted within an outer housing 3. A branched 
housing 4 is mounted within the outer housing 8 
and extends into curved branches defining the 
ducts 5 and 5a. The inner surfaces 6 and 6a of 
ducts 5 and 5d define a heating space above the 
corresponding surface portions of the rolls and 
2. The inner surfaces 6 and 6a of the ducts 5 and 
5a carry the nozzles T and Ta extending longitu 
dinally of the surfaces of their respective rolls. 
The ends of the ducts 5 and 5a are curved down 
Wardly ending in nozzles 8 and 8a, Baffles 9, 9a 
and 0 arid foa respectively are arranged within 
inner housing 4 to properly direct heating gas to 
the various nozzles in the branched ducts. Ducts 
5 and Sct each carry branched portions if and a 
respectively continuing as ducts 2 and 2a, which 
end in the flared openings 3 and 3a. The axles 
4 and 4a of rolls and 2 pass respectively 
through the flared ends 3 and 3a and the ad. 
jacent portions of ducts 2 and f2a. In this man 
her the flared ends 3 and 3a open into the cer. 
ter of the rolls and 2. 
A fan 5 mounted on shaft 6 and driven by 

the chain drive from, for instance, a motor 
(not show Il), is mounted inside the neck 8 of the 
housing . Hinged baffles 9 and 9a, inside hous 
ing 4 permit adjustment of air flow through the 
branched portions created by the baffles 9 and a 
respectively. 

ille front portion 29 of housing 3 carries the 
trough section 2 having the slotted aperture 22 
Supported by the rounded angle portions 2. 
Pairs of opposing burners 24 and 24a respectively 
are provided in the rear portion of the outer hous 
ing 3, being supported by U brackets 80, a 
boited to angle brackets 8 f, ed. These are the 
conventional gas burners of the Wenturi type 
comprising injector extensions 82, 82a, flared, per 
forated inner tubes 83, 83a and outer tubes 84, 
84 carrying air inlets 85, 85a. Each pair of burn 
ers on the same side is supplied with fuel gas 
by way of suitable connections such as pipe 2 
and branched pipe 2 (Fig. 3), 
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A frame structure 28 is secure E is froiii. 
portion 20 of housing 3 and includes cross-sur 
ports 29, 30 and 30a and floor supports 3 arti sia, 
The frame structure supports cooling roll S2, 
shaft 33 for fabric feed roll 34, shaft 35 for fab 
ric pickup roll 36 and guide rolls 69, 70 and 2. 
Auxiliary frame 30th at one side of the frame strut 
ture carries the gears 38, 39 and sprockets 31, 
and Oa on shafts 3a and 39a (Fig. 7). As 
illustrated in Figs. 2 and 7, shaft 35 is driven 
through chain 63 by sprocket 3T on shaft 3a, 
which in turn is driven by the gear 38 neshg 
with gear 39 on shaft 39 a driven by sprocket 40, 
chain 4, and sprocket 42 secured to the shaft 
4 of roll . A second sprocket Oa on shaft 9i 

behind gear 39 drives through chain 43 and 
sprocket 44 the cooling roll 32. 
As may be seen from Figs. 2 and 3, the outer 

housing carries the closed side Walls 5, rear 
wall 46, front wall 20, top wall 4 and bottom wall 

, Thus the entire housing 3 is completely en 
closed on all sides with the exception of the slot 
22 for the passing of a fabric web into the hous 
ing and the removal of the fabric therefron. The 
top 4 of the outer housing 3 carries the fan ex 
haust 27. 
The inner branched housing carries the sides 
9 thereby defining a completely closed dict sys 
ten for a heating gas entering through the open 
neck 8 and forced out through the nozzle open 
ings T, Ta, 8 and 8a. 
The construction of the heating rolls is ii 

lustrated, for instance, in Fig, 1. As there shown, 
the heating rolls, such as heating roll , carry in 
their center the substantially stationary Wal oi 
bafe 50 dividing the roll into two Substantially 
equal halves. In each half a number of cones 

a, b and 5c are mounted onto the central 
axle by way of the flanged supports 52. Each cone 
carries a central opening 53 and the openings of 
successive cones are progressively Sigaller witia 
the largest cone-opening at the outer end of the 
rol and the Snaillest cone-opening near the cell 
ter of the rol. The cones are mounted in spaced 
relationship to the inner Wall of the roll. 
Strengthening cross-braces 54 are provided withs 
in the rolls at the Outer portions thereof. The 
roller shafts are mounted in the bearings 55 and 

a respectively. A series of scroll or expansion 
rollers 56, 57 and 58 (with conventional expan 
sion grooving) are mounted within housing 3 ani 
serve the proper guiding, extending and/or post 
tioning of the traveling fabric web. The expart 
sion rollers are preferably geared for a circumfer 
ential linear speed approximately 5-20% in ex 
cess of the circumferential linear speeds of the 
rolls and 2. Gear wheel 59 (Fig. 1) is keyed 
to roll shaft 4a and is driven by the meshing gear 
60, driven by suitable motor 6. 'Gear 59 meshes 
with gear 62 bearing supported and rotatable on 
shaft 58 (Fig. 5), Gear 62 engages gear 64 keyed 
to roll shaft fl. Sprockets 65 and 66 (Figs, 5 
and 6) are keyed to shafts 56 and 5 respectively; 
sprocket 6T is secured to gear 62, freely rotatable 
with the same on shaft 58. Chain 68 establishes 
the driving connection between sprockets 65, 86, 
and 6 for rotation of their respective scroll rol 
ers, Sprocket 87, keyed to lower scroll shaft. 5, 
drives scroll shaft 58 by Way of chain 88a and 
sprocket 88 keyed on scroll shaft 58, 
In the practical application of the invento 

and as carried out, for instance, by the device 
illustrated in Figs. to 7 inclusive, a web of textile 
material as, for example, on feed roller 3 (Fig. 
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Eaci scro is through the slot 2 and onto roll 
passing underneath lower surface of duct . 
he fabric web indicated by the nuneral 

passes from upper roll over scroll 58 and lower 
roll 2, passing line latter beneath the nozzled 
surface 6th of duct 5a. The web passes from reli 
around Scroll 5 out through the slot 22 Oc 

cooling roll 32 by way of the guide rolls 72 and 
3. The coolig roll is of the conventional ho. 
O type provided with a circulating cooling 
water System (not shown). The fabric passes 
from the cooling roll over guide 7 onto the pick 
up roll 3 on shaft 3s. Angle portions 23 ex 
tead over at least the width of the fabric web. 
They are vertically adjustable and are set with 
their smooth rounded portions to substantially 
tangentially engage the feeding and discharging 
web portions respectively. A guide roller 23a acts 
as a Separator for the feeding and discharging 
web portions and is mounted to essentially form, 
with the angle portions 23, a seal against the 
passage of excessive amounts of cold air into 
the heating Zone through slot 22. Fig. 2 illus 
trates the operation after a new roll of textile 
nateria has just been started. In that case rol 
3 is fairly full with the pickup roll 36 relatively 
small. The situation as it occurs near the end 
of the original feed roll 34 is illustrated in 
dotted outline. In that case the feed roll will 
be relatively small and the pickup roll will be 
relatively large. 
The burners 24 and 24a heat the air or other 

heating gas within the housing 3 and the fan 5 
forces the air into the duct system of the inner 
housing. A portion of the air passes straight 
through and out of the centrally located nozzles 
and a near the scroll 58. Other portions of 

the air are deflected by the various baffles 9, 9a, 
O, Oa, being forced out through the various noz 

zles , a in the duct surfaces 6 and 6a of the 
ducts 5 and Sia. Still another portion of the air, 
forced into and through the duct system, is 
branched off into the ducts and a respec 
tively, passing thence through conduits 2 anti 
2a respectively and out of the flared duct open 

ings 3 and 3a. The air issuing from the duct 
openings 3 and 3a will in part go through the 
cone openings, ultimately reaching and being 
deflected from the inner plate 50 to and out 
wardly along the inner periphery of the roll. By 
reason of the inwardly decreasing size of the 
cone opendings, a portion of the air is deflected by 
each Cone along the baffled cone surface and 
against the inner periphery of the rol, The air 
flows outwardly along the inner periphery of the 
roll into the outer space 75 within housing 3, 
being thence drawn back into the fan 5. The 
nozzles and Ta are so shaped and dimensioned 
that they supply a relatively uniform forced 
heating gas current over substantially the en 
tire width of the fabric and the nozzles are prefer 
ably radially positioned with respect to the cir 
cumference of the rolls defining essentially radial 
slots extending substantially across the width 
of the fabric web and suistantially parallel to the 
axis of rotation of the respective roils. The ten 
perature of the air or other heating gas is ther 
mostatically controlled to maintain a prede. 
termined temperature or temperature range, the 
thermostatic element being diagrammatically 
illustrated as T. (Fig. 2). The air or other heat, 
ing gas forced out of the nozzles and directe 
against the traveling fabric web is forced out of 
the oper sides 7 and as and the open endis 

2), is fed by way of the guide rollers 69 and 75 and sa (Figs, 1 and 3) into the space TS within 
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housing , being thence also passed back lites 
the fan for recirculation through the Systeiii. 
After a certain period of operation an undesir 
able concentration of combustion gases and/or 
moisture may obtain in the heating gas which 
is recirculated through the systein. In that event 
the exhaust 27 is used to draw off any desired 
amount of heating gas and preferably up to riot 
in excess of 30%. Suitable provision should be 
made for replenishing the amount of exhaust£d 
heating gas. If air is used as the haating Inediuril 
the same may be replenished, within certain 
limits, by outside air leaking in at various places 
including the slot 22. It is, however, recomirnend. 
ed to provide a separate air inlet for the replen 
ishment of exhausted heating air, such as the 
hinged panel door 90 (Fig. 3). A conventional 
air heating element (not shown) is preferably 
positioned within the inlet for the purpose of 
preheating the admitted air. There will thus be 
a minimum of interference with the desired ten 
perature or temperature range to be naititained 
within the system. In many cases it is desir 
able and of advantage to pre-set, the exhalist, t?. 
a given rate and coordinate there with the admisr 
sion of nake-up air to thereby automatically pre 
went undesirable acclaintilation of molstlif 
and/or combustion gases. 
The motor, such as motor 6, used for drivirg 

the rolls is preferably a variable speed moto' 
Alternatively any other conventional variable 
speed drive arrangement may be used. The rate 
of travel of the fabric web through the housing 
or heating zone must be carefully predetermined 
for the given fabric and a given finish to be or : 
tained and to that end should be coordinated 
with the particular temperature or temperature 
range at which the heating is condicted. hus 
a given treatment may called for a heating of 
the fabric at a given temperature inr within a 
given temperature range for a given period of 
time, The speed of rotation of the rollis should 
then be so adjusted that the fabric web travels 
over the rolls and in and Out of the housing in a 
period of time assuring that no part of the web 
has remained within the heating Zone longer 
than the predetermined period. For this rea 
son the provision of suitable cooing means. Such 
as a cooling surface and for an apicator for 
fluid refrigerant, is important in that it innerii 
ately removes any heat from the fabric web that 
may have any continuing effect and would thus 
tend to spoil the results obtained within the heat 
ing 20 le. 
Within the preferred embodiment of my in 

wention, the textile materia is passed through 
the heating zone, i. e., in the rase of the devia 
illustrated in Figs. to inclusive, through the 
housing of the device at a rate of speed of ap 
proximately 36-144 yards per minute. The ten 
perature within the heating zone is maintained. 
dependent upon the partitular type ::f ri; 2 tieri: 
used, at a predetermined heat-setting terrierar 
ture or temperature ange of 300-50 F., aff 
specifically for polyamide laterial at aki? i, 4 i? 
475 F, and high yellority heating gas (; Trent is 
directed onto the fabric web as it tra"'s, ti) ; 3. 
the heating zone, preferably at a Velocity of an 
order of magnitude of at least 400 feet per mi 
ute. Satisfactory results are obtained when 
causing the heating gas current to be directed 
onto the fabric web at a velocity of an order of 
magnitude from 400-4)f0 feet per ritute. The 
length of the heating zone is sin dimensioned that 
the goods are subjected to the particular prede 

2) 

40 

5. 

sis 

termined heat-setting temperature or tempéra 
ture range for the raterial treated and at their 
particular speed of travel for at least 1 second but 
not exceeding 10 seconds. 

instead of using a multiple roll arrangement 
as illustrated ir, the drawings, a Single Web car 
rler reli na; e provided. This may be, for in 
stance, accorrplished by appropriately mounting 
an auxiliary guide roll S which permits the fabric 
web to be carried over a single 'cli. x) that case, 
the fabric would travel fron scroll 56 over roll 
and thence out of slot 22 over guide roll 9 direct 
to guide roll 3. This is illustrated by the broken 
outline of the fabric, as shown in Fig. 2. 

In Figs. 8 to 11 inclusive, alternative devices 
are illustrated for the carrying out of the inven 
tion. While the device of Figs. 1-7 essentially 
shows a web carrier providing a support or back 
ing surface over the entire width of the Web, the 
device of Figs, 8-11 shows the web inf textile na 
terial being carried through the heating Zone on 
a pair of endlessly moving pin frames holding the 
self edges of the fabric web in a manner to Sub 
startially traintain and support the shape there 
of in this case, the fabric web is substantially 
freely suspended between the pii) frame held 
self-Edges thereof, and there is no Support Or 
hacking Siface on which the fabric Web rides, 
Such as is th: Case in connection with the illus 
tratian shown in Figs. 1 to 7. 

Specifically referring to Figs. 8 to 10, O indi 
cates a housing having mounted therein the 
wedge-shaped heating gas chambers 2 and 02a. 
Each of the charnbers is provided with high velo 
city heating gas nozzles 03 and 0.3a, of the same 
type heretofore described in connection with Figs. 
1 to . The heating 20ne is defined by the space 
O between the heating chambers 02 and 02a. 
Heating gas ducts 95 and tea are provided 

within the housing 0, supplying heating gas to 
the bached ducts 06 and 6a, arranged on top 
of the heating gas chambers 2 and a respec 
tively, in open communication therewith. Ther 
mostatically controlled pairs of gas-fired burners 
G and 0 are mounted in the heating space 
fo, communicating with the heating gas ducts 
5 and 0.5a. Bafiles Osa are provided in the 

haating ducts G5 and f Osia at their intersection 
with ducts OS and 06a, to balance the supply 
of heating gas to the heating chambers 02 and 
(2a, A far O9, suitably driven by a motor (not 
shown) is mounted in an opening provided in 
the partition wall f C, separating the heating 
space 08 from the inner housing space f. 
A pair of sprocket wheels 2, on a common axle 
, is lounted within housing 0, and above 

the heating space 04. A corresponding pair of 
sprocket whaels 2u is mounted en common axle 
t 3g otside of the housing 3, below the space 
defining the heating zone 4. Endless pin chains 
thr eits and &c. are driver by the Sprockets 
indi gr: contried in their travel through the 
heating space by the rigidly spaced pairs of 
guide rails 5. Two pin brushes 6 (only one 
is illusticted) &re moulted for brushing engage 
irrit; with the pins on the pin chain or belt, one 
fir" arti acia, tent each of the lower pairs of 
spirockets 2. A web of fabric material if, 
in winding from the feed roll 8, passes the 
wab into the over-feed device diagrammatically 
Allustrated as box 9. Fabric take-off guide roll 
2 is in united adjacent this upper pair of sprocket 
*:::gs 2. 
A separating wall 2, mounted within housing 

is , delines, within the housing 5, the co(iing 
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compartment 22, carrying mounted theireit, thi: 
wedge-shaped cooling air chambers 23 and 23a, 
supplied with cooling air through cross ducts 2 
and 24a. Cooling chambers 23 and 23a are 
provided with high velocity cooling air nozzles 25 
and 25a similarly shaped and dimensioned as the 
high velocity heating gas nozzles 03 and i3a. 
The cooling chambers 23 and 23a are positioned 
to define the cooling zone 26, Branched cooling 
gas ducts 27 and f27a are supplied with cooling 
gas, such as air, through the centrifugal fan. 28, 
and pass the cooling air to the cross ducts 24 and 
24a and thence into the cooling chambers 23 
and f23a. A motor driven exhaust 29 is pro 
vided in communication with the cooling Space 
22. Guide rolls f 30 and f 3 are mounted to 
pass the fabric through the cooling zone 26 as 
it is passed from the take-off roll 20, through 
partition slot 32 into the cooling part of the 
device. Fabric wind-up roll 33 is mounted to 
reel up the fabric web as it passes out of the cool 
ing zone, guided by guide roll 3. Exhaust 3 
is mounted on top of the housing, serving to bal 
ance the heating gas system within housing , 
and to take off a certain annount of heating gas 
air in the manner and for the purpose illustrated 
in connection with the similar exhaust of the 
device exemplified by Figs. 1 to 7. 
In the practical application of the invention 

as it may be carried out by use of the device shown 
in Figs. 8 to 10, the fabric web is passed from the 
feed roll f 8 into the over-feed device 9, and 
both edges thereof are then pressed into the plins 
of each endless pin chain 4 by way of the pin 
brushes 6. The fabric web held in shape and 
position by the pin chains at each side thereof 
and controlled by the rigid rail frame 5, noves 
through the heating zone 04 and is taken off 
the pin chain over the guide roll 20, thence pass 
ing through the slot 32 over the guide roll 30 
through the cooling zone f26 out of the device 
through the slot 26d over guide roll 3 onto 
wind-up reel 33. As the fabric travels through 
the heating zone 04, high velocity heating gas 
current impinges upon both sides of the fabric 
being directed onto the same, through the high 
velocity heating gas nozzles 03 and 0.3a in heat 
ing gas chambers 02 and O2a. The feed of the 
pin chains 4 on sprockets 2 and 2d. is so 
arranged that the chains travel at a rate of linear 
speed of from about 36-44 yards per minute. 
Thermostatic controls (not shown) are provided 
to substantially maintain the temperature of the 
heating gas current to about 400-475 F. Tile 
balance of heating gas current Within the Syster 
and the force imparted thereto by the fan 09 
supplying the heating gas current through the 
various ducts to the high velocity heating gas 
nozzles 03 and fo3a, are so arranged that the 
velocity of the heating gas current as it impinges 
upon the traveling fabric web is in excess of 400 
feet per minute, and preferably between 400 and 
4000 feet per minute. As the fabric is moved out 
of the heating zone and into the cooling zone 26, 
high velocity cooling air inpinges upon the Sane 
on both sides thereof, thereby rapidly cooling the 
same and moving it out of the danger Zone or tem 
perature that night cause overheating or over 
setting of the material, 
The length of the heating zone as defined be. 

tween the nozzled surfaces of the heating gas 
chambers is so arranged that the goods noviig 
therethrough are exposed to the predetermined 
heat-setting temperature at their particular speed 
of travel for from 1-10 seconds. It is advisable, 
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depending on the particular construction used, 
to include in the effective dinnension of the heat 
ing zone the entire path of travel of the goods 
from the point of entry into the heating portion 
of the device to the point of entry into the cooling 
portion thereof. The total exposure of each por. 
tio of the material to said predetermined heat 
Setting temperature is thus limited, not to exceed 
Substantially 10 seconds. 

Figs, 11 and 12 illustrate an alternative embodi 
rent of the device shown in Figs. 8 to 10 inclusive 
for carrying out the invention. As there illus 
trated, there are mounted within housing 20 
the double wedge-shaped heating chambers 20 
and 202d, provided with the high velocity heating 
gas nozzles 203 and 203d, and defining between 
their nozzled surfaces the heating space 204. A 
centrifugal fan 205, mounted on shaft 206, and 
driven by motor 207, supplies high velocity heat 
ing gas through the branched ducts 208 and 208a, 
communicating with the heating air chambers 
202 and 202a. Suitable heating gas contro baffles 
209 and 209a are provided to adjust the balance 
of heating gas supplied to the chambers 202 and 
202a, Pairs of sprockets 20 and 2 0a are pro 
vided. Sprockets 20 and 2 0a carry the pair of 
endless pin chains 2 which are mounted on 
sprockets 2 Oa to act as a web carrier through the 
heating zone 204. Two pin brushes 22 (only one 
illustrated), one mounted adjacent each of the 
pair of sprocket wheels 2 fo, serve to press the 
self-edge of the fabric web into contact with the 
pins. A web take-off roll 23 is mounted near the 
sprocket pair 2 0a and serves to guide the fabric 
web 24 to the wind-up reel 25. The fabric feed 
roll 26 passes the fabric into the over-feed device 
2T whence it passes onto the pin frame 2 . A 
pair of gas-fired burners 28 are provided in the 
fan housing 29. Exhausts 220 and 22f serve to 
balance the heating gas System within the device, 
A fabric web cooling arrangement 222 is pro 
vided at the pick-up end of the device and com 
prises the housing 223, cooling gas chambers 224 
and 224a, provided with the high velocity cooling 
gas nozzles 225 and 225a, and supplied with cool 
ing gas through the ducts 226 and 226a, provided 
with the fans 227 and 227 a respectively. 

in the practical application of the invention. 
by the use of a device as exemplified in Figs. 11 
and 12, the fabric web is passed from the feed 
roll 2 6 to the over-feed device 27 onto the pairs 
of endless pin chains 2 being pressed with the 
self-edges thereof into the pins by means of the 
brush wheels 22. The fabric web is carried by 
the pin chains or belts through the slot; 22 Oa at 
the feed end of housing 20, through the heat 
ing zone 204 and out of the slot 227a. at the pick 
up end of housing 20 f. The fabric web 24 is 
taken off the endless pin chains 2 it by way of 
and over the take-off and guide roll 23, being 
thereafter wound up on wind-up reel 25. The 
endless pin chains are suitably driven to move 
at a speed of about 36-144 yards per minute. 
The heating gas current is thermostatically 
maintained at a temperature of about 400-475.” 
F., f: it is forced through the heating ducts 208 
and 288c into the heating gas chambers 202 and 
202a by way of the centrifugal fan 205. The 
high velocity heating gas nozzles and propelling 
force of the centrifugal fan are so adjusted that 
the heating gas issues out of the nozzles 20 
and 2 3ia to impinge upon the sides of the travel 
ing fabric web at a velocity of about 400-4000 
feet per minute, the length of the zone within 
which the fabric is subjected to heat-setting 
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temperatures being so dimensioned that the 
fabric at its speed of travel passes therethrough 
in from 1-10 seconds. 
The over-feed arrangement 2 iT, as well as the 

corresponding over-feed arrangement if 9 (Fig. 
8) serve to feed the fabric in substantially slack 
ened condition to avoid undue tensioning as a 
result of shrinkage during the heat treatment. 
As the fabric moves through the cooling Zone 

223a, defined between the nozzied surfaces of 
the cooling gas chambers 224 and 224a, cooling 
gas, preferably high velocity cooling gas, Sp 
plied by way of the propelling fans 227 and 22a, 
and the ducts 226 and 226d, is forced through 
the nozzles 225 and 22a to inpinge lipo, the 
sides of the traveling fabric web. 2 is and is then 
exhausted at 222a. 
The devices exemplified by Figs. 2 to 12 end 

themselves advantageously to the application of 
the invention to relatively loose weave fabric 
webs, and particularly tricots. For these, it is 
essential that the heat setting be carried fitt 
while the fabric web is substantially rigidly 
maintained at a uniforn width to avold Urewer 
shrinkage and the formation of an uneven wavy 
web. For best results, it is of advantage not only 
to slightly over-feed the fabric prior to its pass 
sage into the heating zone, but also to adiust 
the distance between the carrier Ortins of 
each pair of endless pin chains to allow for at 
least mean shrinkage in width during tile heat 
treatment of the goods. 

Figs. 13 to 15 show a construction for the 
application of the invention to pre-formed pieces 
of textile material such as, for instance, women's 
hosiery. As there shown, so indicates a hous 
ing having a fan extension 30 a. Housing 30 
carries side, top, and bottom closure plates 32. 
Two wedge-shaped heating gas chambers 
and 3 a carry respectively the high velocity 
heating gas nozzles 32 and 3f2a, and are ar 
ranged within housing 30 to define between 
their nozzled surfaces the heating zone 3 G. A 
centrifugal fan 30 is mounted on shaft, 30 
driven by pulley 305. The fan SOT is surrounded 
by open-ended fan housing 380 from which 
branched heating gas ducts 808 and 30 ea lear 
respectively into the heating gas chambers 3 
and 3 a. Hranched gas pipe connections 38 
and 30a supply the gas-fired burners 303 and 
303a. Multiple hosiery supports 38 are carried 
by the studs 38 secured to the endlessly at 
tached chain members 39 slidingly engaging 
the rigid rail. 320 mounted on the supports 32. 
A Cooling compartment 3A is arranged at the 

delivery end of the device and carries the cen 
trifugal fan 34 nounted in fan housing 4 
connected to the branch ducts 343 and 343 at lead 
ing to a pair of wedge-shaped cooling gas cham 
bers 344. The fan and duct arrangement of the 
cooling compartment 39 are similar to the far 
and duct arrangement supplying hering gas 
current. The cooling gas chambers 364 fire simi 
larly constructed to the chainbers 3 if and 
except that they are shorter. A separating wall 
345 divides the heating portion of tha device 
from the cooling portion thereof. An exhast 
fan 846 carried by the cooling chanbey 3 is girl 
municates with the interior of the inousing 3 
of cooling compartment 343, 

In the practical application of my invention sas 
applied to pre-formed textile naterlas sich as 
women's hosiery, and as carried out by the device 
illustrated in Figs. 13 to 15, pleces of re-formed 
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continuously nowing into, through, and out of the 
device. The forms continuously move with their 
interconnected chain members 3 through the 
slide track 2. The chain reinbers 39 are ar 
ranged in conventional endless band fashion (not 
showr, ) so that after they have left the device 
at the delivery end thereof, they are returned to 
the entrance end of the device. An operator 
places the pre-forniad pieces of textile material 
such as hostery, onto the forms at the entrance 
end of the device, and another operator takes the 
heat-set material off the forms as they come out 
of the delivery end of the device, he corven 
tional driving means for the chain ?not shown) 
ire so arranged and adjusted that they move the 
chain through the device at a speed of travel of 
about 36-144 yards per minute. The length of 
the heating zone through which the good; are 
passed is so arranged and dimensioned that, for 
3 predetermined speed of trave the goods are in 
th; it heating zone for a period of from -10 sec 
ords, Heating gas is continuously sucked into 
the interior of the centrifugal fan 307 and pro 
pelled by the fan into the ducts 808 and 308 (t. 
wance it is passed into the heating chambers 

and 3 a. and then out through high velocity 
nozzles 3 2 and 3.2a. The propelling force of 
the fan is so adjusted that the high velocity heat 
ing gas will inpinge upon the fabric traveling on 
th: firls throjgh the heating zone with a veloc 
ity of a rout 400-4000 feet per minute. The high 
velocity heating gas, after having inpinged upon 
the fabric, is defected into the interior of the 
heating portion of the housing 30 f, thence circu 
lating back to the fan 30, passing the heating 
area 30a. The gas-fired burners 03 and 30.3a. 
are therrnostatically controlled to so maintain 
the temperature of the returning heating gas that 
the same is delivered into the heating Zone at a 
temperature of about 400-475 F. 
After the goods have passed the heating Zone 

30, they pass through the cooling compartment 
40. In the cooling compartment, a centrifugal 

fan has its open ends in direct communica 
tion with the outside air. Fresh air is continu 
ously drawn into the interior of the fan and 
peripherally propelled through the branched 
ducts 33 and 343a into the pair of cooling gas 
wedges 344 'x' hence relatively high velocity cool 
ing air is propelled through the nozzles 350 onto 
both sides of the material as it moves through 
the cooling passage defined by the opposing I O2 
zed surfaces of the wedges. The cooling air is 
then exhausted through the fan exhaust 346. 
Wher sing a device for the treatment of pre 

formed materials such as illustrated in Figs. 13 
to 15 inclusive, I find it of advantage, as there 
sixer plified, to arrange the high velocity gas noz 
gles opening into the heating zone, and prefer 
: hly also those opening into the cooling passage, 
af, an ange with the direction of travel of the 
Filaterial to be treated, and preferably at an angle 
f 45 with that direction. 
Though air is the preferreri heating gas useful 

it the practice of Iny invention, it is possible and 
sometimes advisable within the dictates of special 
(cird tinns and circumstances to use another gas, 
and preferably an inert gas, as the heating me 
durii. This is particularly recommended in those 
cases where particular tints or shades tend to 
nest-oxidation, in which case impartment of the 
shades can be avoided by the use of a non-oxidiz 
ing heat g median. 

"Trough the invention has been specifically ea 
fabric material are placed on the multiple forns if emplified in connection with the heat setting of 
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polyanide materials, the same has p") yen useful 
for the heat setting of other textile materials, 
and particularly those for which heat treatment 
is conventionally resorted to for the procurement, 
of a particular result or finish. Experience has 
proven that in many of these cases my invention 
has rendered such finishing treatments more effl 
cient and economical and less subject, to opera 
tor's control than was heretofore possible with 
conventional methods or devices, and in many 
of these cases the use of the invention for these 
Special heat treating purposes has made it poss 
ble for the first time to subject the goods to the 
particular heat treatment at high operational 
speeds. 
A specific example of the usefulness of my ill 

vention for the heat, setting of goods other than 
polyamides is, for instance, the heat treatment of 
acetates. In this case, a fabric web consisting of 
or containing acetate fibers is fed to, for in 
stance, the device illustrated herein in Figs. 1 to 7 
inclusive, at speeds between 36-144 yards per 
minute and a total exposure tine of 1.0 seconds, 
with the temperature within the heating zone 
between 300-360° F. A very desirable chintz-like : 
glazing effect is obtained in this inairer. For 
the purpose, therefore, of assuring the greatest 
flexibility of range and usefulness of a device use. 
ful for the carrying out of my invention, I prefer 
to have the heat control thereof cover a range 
of from 300° F. or lower, to about 500 F. or 
higher. 

I claim: 
1. Method for the heat setting of heat-settable 

textile materials which comprises continuously 
passing a fabric of such a material through a 
heating zone and substantially continuously di. 
recting heating gas current at a velocity of an 
order of magnitude of at least about 400 feet per 
minute of a predetermined heat-setting tempera. 
ture for said material onto the same while travel 
ing through said heating zone and substantially 
Over a length of travel of said misi e iia in said 
heating Zone to substantially expose teach portion 
thereof to said heating gas cri'en, ty: from 1 to 
10 seconds. 

2. Method in accordance with clair in which 
said heating gas current is directed onto said ma 
terial while at a predetermined heat-setting tem 
perature for said material of 300-50 F. 

3. Method in accordance with claim 2 in which 
Said material is subjected to cooling upon pass 
ling out of said heating zone. 

4. Method for the heat setting of heat-settable 
textile materials which comprises coratinuously 
passing a web of such material, while in extended 
state, through a heating zone, substantially con 
tinuously directing heating gas current of a veloc 
ity of an order of magnitude in excess of about 
400 feet per minute and of a predetermined heat 
setting temperature for said material of about 
300-500 F. onto said web, while traveling through 
said heating zone, substantially uniformly over 
the width thereof and over a length of web travel 
therein to substantially expose each portion of 
the moving web to said heating gas current for 
from 1-10 seconds, while limiting the total ex 
posure of each web portion to said predetermined 
heat-setting temperature not to exceed substan 
tially 10 seconds, and subjecting said web to cool 
ing upon passing out of said heating zone. 

5. Method in accordance with claim 4 in which 
said web is a polyamide fabric web, in which said 
heating gas current is directed onto said web 
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while at a predetermined temperature of about 
300-475 E. 

6. Method in accordance with claim 4 in which 
Said we is passed in substantially extended state 
through S3id heating Zone while substantially 
freely suspended between the self-edges thereof, 
and in which said heating gas current is directed 
Substantially onto both sides of said web. 

7. Method in accordance with claim 6 in which 
Said web is substantiaily maintained at a rate of 
travel of about 36-144 yards per minute linear 
speed. 

8. Metlod in accordance with claim 7 in which 
said web is a polyanide fabric web and in which 
said heating gas current is directed onto both 
sides of said Web while at a predetermined tem. 
perature of about 400-475° F. 

9. Method in accordance with claim 4 in which 
Said wel} is continuously passed in substantially 
Extended state through said heating zone while 
supported over substantially its entire width be 
tween the self-edges thereof, in which the Sup 
porting surface for said web is substantially main 
tained at a temperature of about 300-500° F., 
and in which said heating gas current is directed 
(into the surface of the traveling supported web. 

10. Method in accordance with claim 9 in which 
said web is substantially maintained at a rate of 
travel if about 36-44 yards per minute linear 
speed. 

li, Method in accordance with claim 10 in 
which said web is a polyamide fabric web, in 
which said supporting surface is substantially 
raintained at a temperature of about 400-475 

5 F., and in which said heating gas current is di 
jected on to said web while at a predetermined 
tenperature of about 400-475 F. 

12. Method for the heat setting of heat-set 
table textile materials which comprises continu 
ously passing multiple pre-formed, form-sup 
ported pieces of such material through a heating 
ZOrle, Substantially continuously directing heat 
fing gaS at a velocity of an order of magnitude in 
excess if about 400 feet per minute and of a pre 

5 determined heat-setting temperature for said 
material of about 300-500 F. onto said material, 
while traveling through said heating 20ne, sub 
stantially uniformly over the same and over a 
ieri gth of travel of each piece in said zone to sub 
stantially expose each portion of such piece to 
Said heating gas current for from 1-10 seconds, 
while limiting the total exposure of each web por 
tion to said predetermined heat-setting tempera 
ture not to exceed substantially 10 seconds, and 

5 subjecting said pre-formed pieces to cooling sub 
stantially immediately upon passing out of said 
heating zone. 

13, Method in accordance with claim 12 in 
which said heating gas current is directed onto 
said pre-formed pieces to impinge upon substan 
tially all sides thereof, at a velocity of an order of 
magnitude of about 400-4000 feet per minute. 

14. Method in accordance with claim 13 in 
which said heat-settable material is polyamide 
material in which said heating gas current is di 
rected onto said pieces at a predetermined tem 
perature of about 400-475 F. 

15. Method in accordance with claim 14 in 
which said form-supported pieces are continu 
ously passed through said heating zone while 
Substantially maintained at a rate of travel of 
about 36-144 yards per minute linear speed. 

WELDON G. HELMUS. 
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