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1

This invention relates to new and useful im-
provements in the heat setting of textile fab-
rics and is a continuation-in-part of my copend-
ing application, Serial No. 780,679, filed Decem-
ber 9, 1947,

Certain woven fabrics consisting of or contaln-
ing fibers made of certain synthetic materials,
and notably polyamides, 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 polyamide 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
heatinz of the fabric to g temperature which
ordinarily should not substantially exceed 5-25°
C. below the fusion point of the polyamide. The
heating of the fabric under pressure to within
the required temperature for the particular spe-
cific type of polyamide 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 Abers.

Various means have been proposed in the past
to accomplish a satisfactory setting of péslyamide
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, he-
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 g 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 commercia] 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-
rially 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 polyamide fibers.

A further object of the invention comprises
the efficient high speed heat setting of pre-
formed textile materials containing or consisting
of polyamide fibers and particularly the heat set-
ting of women’s hosiery containing or consisting
of polyamide 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 & 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 {s a cross-sectional side view of the con-
struction shown in Fig. 1 in the plane II—I1
thereof, showing additionally the front portion
of the device as well as cooling, feed and take-up
arrangements;

Pig. 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—1IV 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 part 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
end partly broken away, of a further construc-
tion permitting the carrying out of another em-
bodiment of the invention;

Fig. 9 illustrates a top view of the construction
shown in Fig. 8, partly in cross section angd partiy
broken away;
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fMg. 10 represents & Cross gectional end view of
part of the construction illustrated in Fig 8
viewed in the plane X—X thereof;

Fig. 11 is a side view of a still further coh-

truction, partly in cross gectlon and partly
proken away, permitiing the carrying out of the
invention;

Plig. 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 alierne-
tive construction permitting the carrying cut of
o further embodiment of the inventlon;

Fig. 14 Is a front view of the constructicn shown
in ™g. 13, partly In cross section and partly
broken away; and

Fig. 15 illustrates & perspective view of one of
the high velocity heating gas chambers and noz-
gle surface thereof shown in Fgs. 13 and 14.

In accordance with the invention a heat-set-
table textile material 1s substantially contin-
uously pessed through a heating zone, and pref-
erably substantially at s rate of travel of about
36-144 yards per minute Lnear speed, subetan-
tially continuously directing high velocliy heat-
ing gas current, preferably of the order of Mag-
nitude in excess of 400 feet per minute, of a pre-
determined heat-setting temperature for said
material and preferably of about 300-500° F.
(preferably for polyamide material sbout
400-475° F.) onto sald material, whiie 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
sald heating gas current for from 1 to 10 seconds,
and preferably subjecting said materlal to cool-
ing upon passing out of said heating zoune,

Within one embodiment 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 endiessly travel-
ing web carrier, which preferably substantially
moves said web at & rate of travel of about 36-144
yards per minute lnear speed. The traveling
web should be subjected to heating within the
hesting zone from both sides thereof. If one
face of the fabric rests on or moves over 8 Sup-
port or backing suriace, supporting the fabric
web substantially in its entire width between the
gelf-edges thereof, that backing surface should
be heated to the predetermined heat-setting 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
{abric s not so supported, &s, for instance, when
freely suspended petween the carrier supported
self edges, high velocity heating gas current is
supplied to both taces of the traveling fabric
web. In the absence of & solid 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 welght material, may tend
to produce sagging. The preferred application
of the high velocity neating 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 essentielly in 8 plane or
planes substantially radial to the cireumference
of the roll.

within the embodiment of the invention, as
applied to pre-formed pleces of textile material
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such as women's hoslery, and particularly those
of polyamide {fabrle, the pleces are passed
through the heating zone on setting forms se-
eured to an endlessly traveling carrier preferably
moving substantially ab & rate of travel of about
36-144 yards per minute linear speed. The heat-
ing gas current is then substantially contiraously
directed within the heating Zone from opposite
sides thereof onto the form-supported pleces of
material as they mave through the heating zone,
to impinge upend substantially ell sides of the
pleces. In thls case, the preferred application of
the heating gas current is substantlaily at an
angle and preferably at an angle of 45° with the
direction of travel of tne form-stupported mate-
rial through the heating zone.

The term “heat-settable” fabric or similar X«
pression used herein is intended to designate any
textile material containing or consisting of fibers
capable of being zet (. e. fixed) by the application
of heat, into desired condition of modifizd char-
acteristics.

Wherever in the specification and claims ref-
erence is made to polyamide fabrics or fibers or
where such similar expression is used, the same
is intended fto connote any fabric or fiber con-
sisting of or containing polyamide fibers and
specifically polyamide fibers of synthetic linear
polyarmides.

#Mgs. 1 to 7 inclusive {llustrate one form of de-
vice useful in carrying out my novel method. As
there shown, two rolis | and 2 respectively, are
mounted within an outer housing 3. A branched
housing 4 is mounted within the outer housing 3
and extends into curved branches deflning the
ducts § and 5a. The Inner surfaces § and 8a of
ducts § and 5a define a heating space above the
corresponding surface portions of the rolls i and
2. The inner surfaces § and 6a of the ducts 8§ and
Sa carry the nozzles 1 and Ta extending longitu-
dinally of the surfaces of thelr respective rolls.
The ends of the ducts § and Sa¢ are curved down-
wardly ending in nozzles 8 and 8a. Baffles §, a
and 10 and 10a respectively are arranged within
{nner housing 4 to properly direct heating gas to
the various nozzles in the branched duets. Ducts
§ and 5a each carry branched portions It and tia
respectively continuing as ducts (2 and [2¢ which
end in the flared openings 13 and {3a. The axles
(4 and léa of rolls { and 2 pass respectively
through the flared ends 13 and 13a and the ad-
jacent portions of ducts 12 and 2a. In this man-
ner the flared ends 13 and 132 open into the cen-
ter of the rolls | and 2.

A fan I8 mounted on shaft 16 and driven by
the chain drive 17 from, for instance, a motor
(not shown), is mounted inside the neck (8 of the
housing 4. Hinged baffles 18 and i9q inside hous-
ing 4 permit adjustment of air flow through the
branched portions created by the baffes 8 and 8
respactively.

mhe front portion 28 of housing 3 carries the
trough section 2§ having the slotted aperture 22
supported by the rounded angle pertions 23
Pairs of cpposing burners 28 and 24a respectively
are provided in the rear portion of the outer hous-
ing §, belng supported by U brackets 89, §%a
boited to angle brackets 81, 8la. 'These are the
conventional gas burners of the Venturi type
comprising injector extensions 82, 82a, flared, per-
forated inner tubes 88, 83z and outer tubes 88,
84a carrying air inlets 85, 852. Each pair of burn-
ers on the same side 15 supplied with fuel gas
by way of suitable connections such as pipe 2%
and branched pipe 28 (Fig. .
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A frame structure 28 is secured fo the front
portion 20 of housing 3 and includes cross-sup-
ports 29, 30 and 30a and floor supports 3! ang &ia,
The frame structure supporis cooling roll 52,
shaft 33 for fabric feed roll 34, shaft 3§ for fab-
ric pickup roll 36 and guide rolls 69, 78 and 7%.
Auxiliary frame 308 a1 one side of the frame strue-
ture carries the gears 38, 39 and sprockets 37, 40
and 40c on shafts 37a and 3%9a (¥Wig. 7). As
illustrated in Figs. 2 and 7, shaft 35 is driven
through chain 63 by sprocket 31 on shaflt 31z,
which in turn is driven by the gear 38 meshing
with gear 38 on shaft 3%¢ driven by sprocket 40,
chain 41, and sprocket 42 secured to the shaft
{4 of roll 1. A second sprocket 40a on shaft 38a
behind gear 39 drives through chain 43 and
sprocket 44 the cooling roll 32.

As may be seen from Figs. 2 and 3, the cuter
housing 3 carries the closed side walls 45, rear
wall 48, front wall 20, top wall 47 and bottom wall
48, Thus the entire housing 3 is completely en-
closed on all sides with the exception of the slot
22 for the passing of & fabric web into the hous-
ing and the removal of the fabric therefrom. The

top 41 of the outer housing 3 carries the fan ex- .

haust 27.

The inner branched housing 4 carrles the sides
48 thereby deflning a completely closed duct sys-
tem for a heating gas entering through the open
neck (8 and forced out through the nozzle open-
ings T, 1a, 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 wall or
baflle 80 dividing the roll into two substantially
equal halves. In each half a number of cones
§la, 5tb and S5lc are mounted onto the central
axle by way of the flanged supports 82. Each cone
carries a central opening 53 and the openings of
successive cones are progressively smaller with
the largest cone-opening at the outer end of the
roll and the smallest cone-cpening near the cen-
ter of the roll. The cones are mounted in spaced
relationship to the inner wall of the roll
Strengthening cross-braces 54 are provided with-
in the rolls at the outer portions thereof. The
roller shafts are mounted in the bearings 53 and
8a respectively. A series of scroll or expansion

rollers 56, 87 and 58 {(with conventional expan- 5

sion grooving) are mounted within housing 3 and
serve the proper guiding, extending and/or posi-
tioning of the traveling fabric web. The expan-
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 89 (Fig., 1) is keyed
to roll shaft 14g and is driven by the meshing gear
80, driven by suitable motor 6{. 'Gear 59 meshes
with gear §2 bearing supported and rotatable on
shaft §8 (Fig. 5). Gear 62 engages gear 64 keyed
to roll shaft (4. Sprockets 85 and 68 (Flgs. 5
ang 6) are keyed to shafts 56 and 57 respectively;
sprocket 87 is secured to gear 62, freely rotatable
with the same on shaft $8. Chaln 68 establishes
the driving connection between sprockets 6%, 66,
and 67 for rotation of their respective scroll roli-
ers. Sprocket 81, keyed to lower screil shaff §7%,
drives scroll shaft 58 by way of chain 68a and
sprocket 88 keyed on scroll shaft §8.

In the practical application of the Invention
and as carried out, for instance, by the device
fllustrated in Figs. 1 to 7 inclusive, a web of textile
material as, for example, on feed roller 34 (Fig.
2), is fed by way of the guide rollers 89 and 10
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[
end scroll 88 through the slot 2% and onto roll |
passing undernsath lower surface & of duct §.

he fabric web indicated by the numeral i
passes from upper roll { over scroil b8 and lower
roil 2, passing the latter beneath the nozzled
surface Ba of duct 5a. The web passes from roli
2 arvound scroll 57 out through the slot 22 onic
cooling roll 32 by way of the guide 1olls 12 and
i3. The cooling roll is of the conventional hol-
low type provided with a circulating cooling
water system (not shown). The fabric passes
from the cooling roll over guide 14 onto the pick-
up roll 38 on shaft 3%. Angle portions 23 ex-
tend over s$ least the width of the fabric web.
They are vertically adjustable and are set with
thelr smooth rounded portions to substantially
tangentially engage the feeding and discharging
web portlons respectively. A guide roller 23a acts
a8 a separator for the feeding and discharging
web portions and is mounted to essenfially form,
with the angle portions 23, a seal against the
passage of excessive amounts of cold air Into
the heating zone through slot 22. Pig. 2 {llus-
trates the operation after a new roll of textile
material has just been started. In that case roll
34 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 wiil
be relatively small and the pickup roll will be
relatively large.

'The burners 24 and 24¢ heat the alr or othor
heating gas within the housing 3 and the fan 1§
forces the air into the duct system of the inner
housing. A portion of the air passes stralght
through and out of the centrally located nozzles
T and Ta near the scroll 58. Other portions of
the alr are deflected by the various baffles 9, 9a,
10, 10a, being forced out through the various noz-
zles 1, Ta in the duct surfaces 6§ and 6a of the
ducts § and 8¢. Still another portion of the air,
forced into and through the duet system, is
branched off into the ducts (! and !fla respec-
tively, passing thence through conduits 12 and
12a respectively and out of the flared duct open-
ings 13 and 13a. 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 cepenings, & portion of the air is deflected by
each cone along the bafiled cone surface and
ageinst the inner periphery of the roll. The alr
flows outwardly along the inner periphery of the
roll into the outer space 18 within housing 3,
heing thence drawn back into the fan (5. The
nozzles T 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 radtal
siots extending substantinlly across the width
of the fabric web and substantiaily parallel to the
axis of rotation of the respective roils. The tem-
perature of the air or other heating gas is ther-
mostatically controlled fo maintain a prede-
termined temperature or temperature range, the
thermostatic element being diagrammaticaliv
jilustrated as 16 (Fig. 2). The alr or other hest-
ing gas forced out of the nozzles and. directed
against the traveling fabric web is forced out of
the open sides 11 and TTe and the open ends 78
and 18a (Figs, 1 and 3) into the space 18 within
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housing 3, being thence alse passed back Intc
the fan I8 for recirculation through the systet.
After a certain period of operation an undesir-
able concentration of combusilon gases and/or
moisture may obtain ja the heating gas which
15 recirculated through the system. In that event
the exhaust 27 is uscd to draw off any desired
amount of heating gas and preferably up to not
in excess of 309%. Sultable provision should be
meade for replenishing the amount of exhausted
heating gas. If air is used as the heating medium
the same may be replenished, within certain
limits, by outside air leaking in at various places
including the slot 22. It is, however, recomend-
ed to provide a separate alr iniet for the replen-
ishment of exhausted heating air, such as the
hinged panel door %0 (Fig. 3). A conventional
air heating element (not shown) is preferably
positioned within the inlet for the purpose of
preheating the admitted alr. There will thus be
a minimum of interference with the desired tem-
perature or temperature range to be maintainad
within the system. In many cases it is desir-
able and of advantage to pre-set the exhaust te
a glven rate and coordinate therewith the admis-
sion of make-up air to thereby automaticaily pre-
vent undesirable accumulation of molsture
and/or combustion gases.

The motor, such as motor 61, used for driving
the roils is preferably a variable speed motor.
Alternatively any other conventional variable
speed drive arrangement may be used. The rate
of travel of the fabric web through the housiag
or heating zone must be carefully predetermined

for the glven fabric and s given finish to be oh-

tained and to that end should be coordinated
with the particular temperature or temperature
range at which the heating is conducted. Thus
a glven treatmeni may called for 2 heating of
the fabric at a given temperature or within a
given temperature range for a given period of
time, The speed of rotation of the rolis 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 assuriny that no part of the web
has remained within the heating zone longer
than the predetermined perlod. For this rea-
son the provision of suitable cooling means, such
as a cooling surface and/or an appilcator for
fluid refrigerant, is important in that it immedi-
stely 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 zone.

Within the preferred embodiment of my in-
vention, the texti'e material is passed through
the heating zone, i. e, in the case of the device
illustrated in Figs. 1 to T inclusive, through the
housing of the device at a rate of speed of ap-
proximately 36-144 yards per minule. The tem-
perature within the heating zone is maintained,
dependent upon the partizular type o materlsl
used, at a predetermined heat-setting temuera-
ture or temperature range of 300-560" F, and
specifically for polyamide material at about 400-
475° P, and high velority heating gas cvrreng Is
directed onto the fabric web as it travels thrnush
the heating zone, preferably at a velocity of an
order of magnitude of at least 400 fcet per min-
ute. Satisfactory results are obtained when
causing the heating gas current to be directed
onto the fabric web at a velocily of an order of
magnitude from 400-40600 feet per ininute The
length of the heating sone is so dimensloned that
the geods are subjected to the particular prede-
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termined heat-setting temperature or fempérd-
ture range for the materis] treated and at thelr
particular speed of travel for st least 1 second but
not exceeding 10 seconds.

instead of using a multiple roll arrangement
as Hlustreted in the drawings, & single web car-
rler roll may e provided. This may be, for in-
stance, accomplished by appropriately mounting
an auxiliary guide roll §1 which permits the fabric
web io be carried over a single roll. In that case,
the fabric would travel from scroil 56 over roll |
and thence out of slot 22 over guide roll 91 direct
to guide roll 13, 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 widih of the web, the
device of Figs. 8-11 shows the web of textile ma-~
terial being carrled through the heating zone on
a pair of endlessly moving pin frames holding the
self edges of the fabric web in & manner {o sub-
stantially maintain and support the shape there-
of. In thiz case, the fabric web iz substantially
frecly suspended between the pin frame held
self-edges thereof, and there is no support or
hacking suiface on which the fabric web rides,
such as is tha rase in connection with the llus-
tration shown in Figs. 1 te 7.

Specifically referring to Flgs. 8 to 10, 104 indi-
cates a housing having mounted therein the
wedge-shaped heating gas chambers 102 and 102a.
Fach of the chambers is provided with high velo-
city heating gas nozzles 103 and 103a, of the same
type heretofore described in connection with Figs.
1 te 7. The heating zone is deflned by the space
{04 between the heating chambers 102 and {02a.

Heating gas ducts {05 and (88a are provided
within the housing 104, supplving heating gas to
the brasiched ducts 108 and i86a, arranged on top
of the heating gas chambers 102 and 1082a respec-
tively, in open communication therewith. Ther-
mostatically controlled pairs of gas-fired burners
107 and i07a are mounted in the heating space
188, communicating with the heating gas ducts
195 and 105a. Baffles {08a are provided in the
neating ducts 108 and {08a at their intersection
with ducts 106 and i08a, to balance the supply
of hesting gas to the heating chambers 102 and
102a. A fan 199, suitably driven by a motor (not
shown) is mounted in an opening provided in
the partition wall 118, separating the heating
space 108 from the inner housing space {{f.

A pair of sprocket wheels {12, on a commeoen axle
P18, i5 maounted within housing (04, and above
the heating space (84, A corresponding pair of
sprocket wheels (122 is mounted on commeoen axle
t13c outside of the housing 18!, below the space
defining the heating zone 104, Endless pin chains
ar beits 1§ and {idg are driven by the sprockets
aafd are contrelied in thelr travel through the
heating space (88 hy the rigidly spaced pairs of
gulde rails {18, Two pin brushes t18 (only one
i {llustrated) are mounted for brushing engage~
ment with the pins on the pin chain or belt, one
for and adjacent each of the lower pairs of
sprockets {ila. A web of fabric material 117,
unwinding from the feed roll {18, passes the
wah into the over-feed device diagrammatically
ustrated as box (19, ¥Fabric take-off guide roll
120 {5 mounted adiacent the upper palir of sprocket
whuels §12,

A separating wall 124, mounted within housing

=% i, deilnes, within the housing 181, the coviing
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compartment 22, carrying mounted therein ths
wedge-shaped cooling air chambers 123 and 1234,
supplied with cooling air through cross ducts {24
and f24a. Cooling chambers 123 and (23 are
provided with high velocity cooling air nozzles 125
and 125¢q similarly shaped and dimensioned as the
high velocity heating gas nozzies 103 and §d3a.
The cooling chambers 123 and 123a are positioned
to define the cooling zone {26, Branched cooling
gas ducts 127 and 121a are supplied with cooling
gas, such as air, through the centrifugal fan 128,
and pass the cooling air to the cross ducts §24 and
f24a and thence into the cooling chambers §23
and {23a. A motor driven exhaust (29 is pro-
vided in communication with the cooling space
§22. Guide rolls 130 and 131 are mounted to
pass the fabric through the cooling zone {26 as
it is passed from the take-off roll 120, through
partition slot 132 into the cooling part of the
device. Fabric wind-up roll 133 is mounted to
reel up the fabric web as it passes out of the cool-
ing zone, guided by guide roll 131. Exhaust {24
is mounted on top of the housing, serving to bai-
ance the heating gas system within housing 104,
and to take off a certain amount of heating gas
air in the manner and for the purpose {llustrated
in connection with the similar exhaust of the
device exemplified by Pigs. 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 {18 into the over-feed device (19, and
both edges thereof are then pressed into the pins
of each endless pin chain {4 by way of the pin
brushes 116. The fabric web held in shape and
position by the pin chains at each side thereof
and controlled by the rigid rail frame 1i5, moves
through the heating zone {04 and is taken off
the pin chain over the guide roll 128, thence pass-
ing through the slot 132 over the guide roll 30
through the cooling zone 126 out of the device
through the slot (26a over guide roll {31 onto
wind-up reel 133. As the fabric iravels through
the heating zone 104, high veloelty heating gas
current impinges upon both sides of the fabric
being directed onto the same, through the high
velocity heating gas nozzles 103 and 103« in heat-
ing gas chambers 102 and 102¢. 'The feed of the
pin chains {14 on sprockets (12 and (12a i3 se
arranged that the chains travel at a rate of linear
speed of from about 36-144 yards per minute.
Thermostatic controls (not shown) are provided
to substantially maintain the temperature of the
heating gas current to about 400-475° F. The
balance of heating gas current within the svstem
and the force imparted thereto by the fan 109
supplying the heating gas current through the
varfous ducts to the high velocity heating gas
nozzles {03 and (03a, 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 fabrie is moved out
of the heating zone and into the cooling zone {26,
high velocity cooling air impinges upon the same
on both sides thereof, thereby rapidly cooling the
same and moving it out of the danger zone or tem-
perature that might 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
chembers is so arranged that the goods moving
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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gdepending on the particular construction used,
to include in the effective dimension 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-
tion 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-
ment of the device shown in Figs. 8 to 10 inclusive
for carrying out the invention., As there illus-
trated, there are mounted within housing 201
the double wedge-shaped heating chambers 202
and 202q, provided with the high velocity heating
gas nozzles 203 and 203¢, and defining between
their nozzled surfaces the heating space 204. A
centrifugal fan 205, mounted on shaft 206, and
driven by motor 207, suprlies high velocity heat-
ing gas through the branched ducts 208 and 208z,
communicating with the heating alr chambers
202 and 202a. Suitable heating gas contro} baffes
209 and 208¢ are provided to adjust the balance
of heating gas supplied to the chambers 202 and
20%2e. Pairs of sprockets 210 and 210ag are pro-
vided. Sprockets 218 and 210a carry the pair of
endless pin chains 2il which are mounted on
sprockets 210a to act as a web carrier through the
heating zone 204. Two pin brushes 212 (only one
Mustrated), one mounted adjacent each of the
pair of sprocket wheels 210, serve to press the
self-edge of the fabric web into contact with the
pins. A web take-off roll 213 is mounted near the
sprocket pair 2108a and serves to guide the fabric
web 214 to the wind-up reel 2(5. The fabric feed
roll 216 passes the fabric into the over-feed device
217 whence it passes onto the pin frame 21f. A
palr of gas-fired burners 2{8 are provided in the
fan housing 219. Exhausts 220 and 221 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 ZZ4a, provided with the high velocity cooling
gas nozzles 225 and 225a, and supplied with cool-
ing gas through the ducts 226 and 226q, provided
with the fans 227 and 227a respectively.

In the practical application of the invention,
by the use of a device as exemplified In Pigs. 11
and 12, the fabric web is passed from the feed
roll 218 to the over-feed device 217 onto the pairs
of endless pin chains 211 being pressed with the
self-edges thereof into the pins by means of the
brush wheels 212. The fabric web is carried by
the pin chalns or belts through the slot 228a at
the feed end of housing 201, through the heat-
ing zone 204 and out of the slot 227Ta at the pick-
up end of housing 28f. The fabric web 21§ is
taken off the endless pin chains 21t by way of
and over the take-off and guide roll 213, being
thereafter wound up on wind-up reel 215. 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
malintained at a temperature of about 400-475°
F., and is forced through the heating ducts 208
and 208a into the heating gas chambers 202 and
202a¢ by way of the centrifugal! fan 285. 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 203
and 282q 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 217, a5 well as the
corresponding over-feed arrangement 118 (Fig.
8) serve to feed the fabric in substantially slack-
ened condition to avoid undue tensioning as e
result of shrinkage during the heat trestment.

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, sup-
plied by way of the propelling fans 227 and #27a,
and the ducts 228 and 228a, is forced through
the nozzles 225 and 228a to impinge upen the
sides of the traveling fabric web 214 and is then
exhausted at 222a.

The devices exemplified by Flgs. 2 to 12 lend
themselves advantageously to the application of

the invention to relatively loose weave fabric p

webs, and particularly tricots. For these, it is
essential that the heat setting be carried out
while the fabrie web is substantially rigidly
maintained at a uniform width to avold uneven
shrinkage and the formation of an uneven wavy
web. For best results, it 1s of advantaze not only
to slightly over-feed the fabric prior to its pas-
sage into the heating zone, but also to adiust
the distance between the carrier portions of
each pair of endless pin chalns to allow for at
least mean shrinkage in width during the heat
treatment of the goods.

Flgs. 13 to 15 show a construction for the
application of the invention to pre-formed pleces
of textile material such as, for instance, women's
hosiery. As there shown, 58! indicates a hous-
ing having a fan extension 38ia. Housing 20!
carries side, top, and bottom closure plates 302,
Two wedge-shaped heating gas c¢hambers 3|
and 3ilq carry respectively the high velocity
heating gas nozzles 3i2 and 3f2q, and are ar-
ranged within housing 301 to define between
thelr nozzled surfaces the heating zone 318. A
centrifugal fan 307 is mounted on shaft 308
driven by pulley 305. The fan 307 is surrcunded
by open-ended fan housing 330 from which
branched heating gas ducts 308 and 308c¢ lead
respectively into the heating gas chambers 314
and 3ila. Branched gas pipe connections 304
and 804q supply the gas-fired burners ¥83 and
303a. Multiple hosiery supports 308 are carried
by the studs 3i8 secured to the wendlessly at-
tached chain members 318 slidingly eneaging
the rigid rail 320 mounted on the supports 32§,

A cooling compartment 348 is arranged at the
dellvery end of the device and carries the cen-
trifugal fan 341 mounted in fan housing 342
connected to the branch ducts 843 and 343z lead-
ing to a pair of wedge-shaped cooling gas cham-
bers 344. The fan and duct arrangement of the
cooling compartment 349 are similar to the fan
and duct arrangement supplying heaiing gas
current. The cooling gas chambers 344 are simi-
larly constructed to the chambers 3if and ¥tie
except that they are shorter. A separating wall
345 divides the heating portion of the device
from the cooling portion thereof. An exhaust
tan 348 carried by the cooling chamber 388 com-
municates with the interior of the housing 347
of cooling compartment 340,

In the practical application ¢f my invention as
appled to pre-formed textile materlals such as
women's hosiery, and as carried out by the device
fllustrated in Pigs. 13 to 15, pleces of pre-formed
fabric material are placed on the muitiple forins
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continuously moving into, through, and out of the
deviee. The forms continuously move with thelr
inierconnected chain members 319 through the
slide track 420. The chain members 3{9 are ar-
ranged in conventional endless band fashion (not
showr:) so that after they have left the device
ai the delivery end thereof, they are returned to
the enirance end of the device, An operator
places tihe pre-formad pleces of textile material
such as hoslery, onto the forms at the entrance
end of the device, and another operator takes the
heat-set material off the forms as they come cuf
of the delivery end of the device. The conven-
tional driving means for the chain (not shown)
are 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 lsngth of
the heating rzone through which the goods are
passed is so arranged and dimensioned thai for
3 predetermined speed of travel the goods are in
the heating zone for a period of from 1-10 sec-
onds., Heating gas is contlnuousiy sucked into
the Intertor of the centrifugal fan 307 and pro-
pelled by the fan into the ducts 308 and 368c
whence it is passed into the heating chambers
21i and 3!1a and then out through high velocity
nozzles 342 and 3(2a. The propelling force of
the fan is 5o adjusted that the high velocity heat-
ing gas will impinge upon the fabric traveling on
the forms through the heating zone with a veloc-
ity of about 400-4000 feet per minute. The high
velocity heating gas, after having impinged upon
the fabrie, is defiected Into the interior of the
heating portion of the housing 301, thence circu-
lating back to the fan 367, passing the heating
area 301a. The gas-fired burners 303 and 303a
are thermostatically 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 heatlng zone
$10, they pass through the cooling compartment
%40. In the cooling compartment, a centrifugal
fen 34t has i4s open ends in direct communica-
tion with the outside air. Fresh air is continu-
ously drawn inte the interior of the fan and
peripherally propelied through the branched
ducts 343 and 343ac into the pair of cooling gas
wedees 344 whence relatively high veloclty cool-
ing air is propelled through the nozzles 350 onto
hoth sides of the material as it moves through
the cooling passage defined by the opposing noz-
zled surfaces of the wedges. The cooling air is
then exhsusted through the fan exhaust 348.

When using a device for the treatment of pre-
formed materials such as {llustrated in Flgs. 13
to 15 jnclusive, T Aind it of advantage, as there
sxernplified, to arrange the high velocity gas noz-
#les opening inte the heating zone, and prefer-
xhly also those opening into the cooling passage,
at an angle with the direction of travel of the
material to be treated, and preferably at an angle
nf 45° with that direction.

Though alr is the preferred heating gas useful
in the prasctice of my invention, 1t is possible and
sometimes adviseble within the dictates of special
conditinns and circumstances to use another gas,
and preferably an inert gas, as the heating me-
dium. This is particularly recommended In those
cases whers particular tints or shades tend to
hest-nxidation, In which case impairment of the
shades can be avoided by the use of a non-oxidiz-
ing heating medium.

Thougt the invention has been gpecifically ex-
smpiifisd in connection with the heat setting of
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polyamide materials, the same has proven usetul
for the heat setting of other textile materials,
and particularly those for which heat treatment
is conventionally resorted to for ths 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 subjeci 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 possl-
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 in-
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 into, for in-
stance, the device illustrated herein in Pigs. 1 to 7
inclusive, at speeds between 36-144 yards per
minute and a total exposure time of 1--10 seconds,
with the temperature within the heating zone
between 300-360° F. A very desirable chintz-like
glazing effect is obtained in this inanner. For
the purpose, therefore, of assuring the greatest
flexibility of range and usefulness of 4 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° ¥. 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 predstermined 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 musicrial in said
heat’ng zone to substantially expose cach portion
thereof to said heating gas current tor from 1 to
10 seconds.

2. Method in accordance with ciaim 1 in which
said heating gas current is directed onto zaid ma-
terial while at a predetermined heat-setting tem-
perature for said material of 300-500° F.

3. Method in accordance with c'aim 2 in which
said material is subjected to cooling upsn pass-
Ing out of said heating zone.

4. Method for the heat setting of heat-settable
textile materials which comprises continuously
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 sald material of about
300-500° P. 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 porticn of
the moving web to said heaiing gas current for
from 1-10 seconds, while limiting the tota! 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 sald web
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while at a predetermined temperature of about
400-475° P,

6. Method in accordance with claim 4 in which
szid weh is passed in substantially extended state
through said heating zone while substantially
Ireely 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 substantially maintained at a rate of
travel of about 36-144 yards per minute linear
speed.

8. Method in accordance with claim 7 in which
said web Is a polyamide fabric web and in which

5 said heating gas current is directed onto both

sides of said web while at a predetermined tem-
perature of about 400-475° P.

9. Method in accordance with claim 4 in which
said web 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
ento the surface of the travellng supported web.

10. Method in aceordance with claim 9 in which
said web is substantially maintained at & rate of
travel of about 36-144 yards per minute linear
speed.

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

5 ., and In which said heating gas current is di-

rected onto sald web while at a predetermined
teinperature of about 400-475° P,

12. Method for the heat setting of heat-set-
table textile materials which comprises continu-
ously passing multiple pre-formed, form-sup-
ported pleces of such material through a heating
gone, substantially continuously directing heat-
ing gas at a velocity of an order of magnitude In
excess o about 400 feet per minute and of a pre-
determined heat-setting temperature for said
material of about 300-500° F. onto said material,
while travellng through said heating zone, sub-
stantially uniformly over the same and over a
iength 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 weh por-
tion to said predetermined heat-setting tempera-
ture not to exceed substantially 10 seconds, and

5 subjecting said pre-formed pieces to coollng 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
sald pre-formed pieces to impinge upon substan-
tially al} sides thereof, at a veloelty 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 sald pleces at a predetermined tem-
perature of about 400-475° P,

15. Method in accordance with claim 14 in
which sald 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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