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6) Improved apparatus for imparting visual surface effects to refatively moving materials.
38

@ The material 12 to be patterned is moved past an elongat- 128 ,189
ed manifold 56 formed by plates 102 and 104 clamped together 130 138
.1 with a shim plate 116 and comb like shim plate 112 therebe-
i tween providing channels for hot air to flow out onto the mate- 48 132 I I
. rial 12. The manifold 56 is clamped by clamps 58 onto a larger a9 134

-1 manifold 54 into which the hot air is fed through pipes 46 at in-
4] tervals alongs its length. The air flows across the larger mani-

-1 fold in a first direction, through passages 86 and an outlet slot
88 and thence through one point 104 of the smaller manifold.
The flow through the smailer manifold is at right angles to the
flow through the larger manifold whereby distortions and pat-
tern disturbances arising from thermal gradients are reduced.
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- IMPROVED APPARATUS FOR IMPARTING VISUAL SURFACE

EFFECTS TO RELATIVELY MOVING MATERTALS

This invention relates to improved apparatué for
pressurized heated fluid stream treatment of relatively mov-
iné materials to provide visual surface effects therein, and
more particularly, to improved apparatus for precise select-
ive application of discrete, high tempera£ure, pressurized
streams of air or gaseous materiais against the s&rface of
a fhermall& modifiable, relatively moving substrate material,
such as a textile fabric containing thermoplastic yarn or
fiber coﬁﬁonents, to thermally modify the same and impart a

visual change and/or pattern effect therein.

BACKGROUND OF THE INVENTION:

. Various apparatus have been proposed for direct-
ing heated pressurized fluid streams, such as air or steam,
into the surface of moving textile fabrics to alter the loca-
tion of or modify the thermal properties of fibers or yarﬁs
therein'and provide a pattern or visual surface change in
such fabrics. Examples of such prior art equipment and '5
methodsiof application of the pressurized fluid streams to
a re;atively moving material are disclosed in the foilowing

U. S. Patents:

,403,862

‘U.s. 2,110,118 U.S. 3

U.S. 2,241,222 U.S. 2,434,188
U.S. 2,563,259 U.S. 3,585,098
U.S. 3,010,179 U.S. 3,613,186

It is believed that such prior art treatment

devices as described in the aforementioned patents, because
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of the nature of the equipment disclosed, are not capable

_ of producing precise, intricate, or well defined patterns

of wide vériety in the fabrics, but gengrélly canionly.
produce limited, relatively grossly defined pattefns, or
surface modifications of a random, non-defined nature in-
the materials. In utilizing high temperature pressﬁrized
streams of fluid, such as air, to impért visual surface
patterns to textile fabrics containing thermoplasﬁic ma-
terials by thermal modification of the same, it can be-
gppreciated that highly precise control of stream pressure,
temperature, and direction is required in all of the
individuél heated streams striking the fabric to obtain

uniformity and preciseness in the resultant pattern form—

~ed in the fabric. In addition, there are ever present

difficuities in régulating the flow of high temperature
fluid streams by use of conventional valving systems to
éelectively cut the stream flow on or off in accordahce
with:pattern control information.

(B Z 0b5 635 A),

More recently,[?pparatus has been’developed for
more precisely and accurately controlling and directing _:
high temperature streamé of -pressurized fluid, such as
air, against the surface of a relatively moving substrate

material, such as a textile fabric containing thermoplastic

yarﬁs, to impart intricate patterns and surface changes

thereto. Such apparatus includes an elongate pressurized-

heated gir'distributing manifold having a narrow elongate
air discharge slot extending across the path of fabric
movement in close proximity to the fabric surface. TLo-

cated within the manifold is a shim plate having a notched
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edge which resides in ﬁhe discharge slot to form parallel
spaced discharge channels-through which the heated
pressurized air pésses in narrow, precisely defined streams
to impinge upon the adjacent surface of the fabric. Flow
of the individual heated air streams from the-channels is -
controlled by the use of pressurized cool air which is
directed by individual cool air supply tube; communicating
iwith each channel to direct cool air into each dischérge
channel at-é generally right angle to its discharge axis

to block the passage of heated air therethrough. Each

cool air tube is provided with an individual valve and the -

valves are selectively cut on and off in response to sig-

" nal information from a pattern source, such as a computer

program, to allow the heated air streams to strike the

-moving fabric in selected areas and impart a pattern there-

to by thermal modification of the yarns.

To maintain more uniform temperature in the in-
dividual heaged air streams along the full 1engtﬁ of the
distributing maniféld, pressurized air is supplied to the
aistributing manifold through a bank of iﬁdiﬁidual electric
heaters wﬁich communicate with the manifold at unifqrmly
spaced locations along.its length.and are regulated to
introduce heated air at the desiréd temperature alpng the
full length of -the manifold.

Although such éppafatus as described above pro-
vides for highly precise and intricate hot air patterning.
of substrate mateyials, it can be appreciated that the
temperature and préssure of each of the individual pressur-

ized streams of high temperature air striking the.surface
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of the substrate material must be uniform across the full
width of the substrate being treated, otherwise irregular
patterning of the substrate occurs. For example, in treat-.

ment of textile pile fabrics containing thermoplastic pile

yarns, the streams of heated air striking the pile yarnms

"in selected areas of the fabric cause the yarns to ther-

mally deform, longitudinally shrink, and compact into the
pile surface, forming narrow, precisely defined grobves or
recesses which provide a desired patterned appearance in
the pile surface. If the temperature or pressure in any
of the air streams across the Wiﬁth of the fabric vériés
significantly from the others, the resultant patterned
groové or recess formed thereby will Ee.more or less pro-
nounced in the pattern and correspondinzly detract from

the appearance of the final product.

In handling and distributing the high temperature

air, a temperature drop occurs in the heated air during

its passage through the manifold from the heater source

to its point of discharge from the manifold.- Furthermore,
when pressurized cool air is employed to block:selected~of
the heatea air discharge channels of the manifold to pré—
duce a desired pattern, as in the aforementioneﬁVapparatus,
there.is a momentary cooling of the manifold housing around
the heated air discharge channel blocked by the cool air;
resulting in a sligﬁt temperature drop in adjécent heated
air streams striking the fabric, as well as a reduced
temperature in the heated air stream discharged from thé
éhannel after it is unblocked. When a large nﬁﬁber of

discharge channels across the manifold are simultaneously
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blocked by cool pressurized air, the cooling effect on

the manifold housing becomes more pronounced. In addi-

‘tion, ‘a pressure build-up of heated air can occur in the

manifold itself, causing undesired temperature and pres-
sure variations in the heated air streams during the

pattérning operation, and contributing to overheating of

- the heater elements.

It has also been found that temperature droPé

of the kind described above can cause aifferential the;—r

~mal expansion of the manifold housing which results in a

displacement or bending of the manifold along its longi-
tudinal axis. Sﬁch distortions become magnified in pro—:
portion to the length of the manifold, and present a
serioustproblem when the distortions cause a variation in
the distances of the manifola discharge outlets f;ém the

surface of the substrate material. If certain of the

‘discharge outlets along the manifold are moved away from

the.éubstrate, the temperature, pressure, and preciseness
of their streams striking the fabric Willrbe reauced;-
resulting in a non-uniform patterning of the substrate
across ifs width. Correspondingly, if certain of the
manifold discharge outleﬁs are moved closer to the sub~
strate surface due to thermal distortion of the manifold,
pattern variations are again préducedracross the sub-
strate. Additionally, the-substrate may be damaged by
overheating dué to higher temperature of the streams
striking the substrate or by direct contact of thg-sub-

strate with the hot manifold.
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It is therefore an object of the present invention to
provide improved apparatus of the type.hereinabove described for
directing fluid streams having uniformly high temperature
and pressure into the surface of a relatively moving substrate
material to impért a precise visual pattern orx surface
appearance thereto.

The starting point of the invention is set out in the
introductory part of claim 1 below, being based upon the
aofrementioned published application GB 2 065 035.

The invention is characterised in the characterising part
of claim 1 and various advantageous developments of the invention
are defined in the dependent claims. 7

The preferred embodiment of the invention comprises improved
fluid distributing manifold means for directing discrete
streams of pressurized heated fluid, such as hot air, into
the surface of a relatively moving substrate, in particular
substrate materials containing thermoplastic components, to
impart a precise pattern or surface change theretoc. The
manifold means comprises a pair of elongate manifold housings
coupled together and defiﬁing respective first and second
pressurized fluid-receiving compartments. Heated fluid
is supplied to the first elongate manifold housing compartment
through multiple inlets, uniformly spaced along its length,
and the heated fluid passesrthrough the first housing compartment
in a particularly directed path generally perpendicular to its’
length to facilitate uniform distribution and temperature in

the fluid along the length
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of the housing. The heated fluid from the first housing

.passes into the second elongate housing compartment which .
1is provided with pressurized fluid discharge outlet

-channels spaced in parallel relation aléng'the length of

the housing to direct streams of fluid generally at a

right angle into the surface of the substrate material.

The manifold housings are constructed and arranged -so
tHat the flow path of fluid through the first housing is
generally at a right angle to the discharge axes of the

fluid stream outlets of the second manifold housing. -

The second manifold housing is disposed across the path of

movement of the substrate material and has a plurality of
heated fluid discharge outlets spaced along the manifold
for discharging pressurized streams of heated fluid, such g
as hét air, into the surface of the substrate across its
width to thermally modify and alter the surface appearance
of the substrate. Discharge of the streams of heated air
from the manifold housing outlets is control}éd by select-
ively introducing a ﬁressurized fluid, such asrair, hav-

ing a temperature substantially lower than the tempera-

. ture of the heated air, into the discharge channel of each .

heated air discharge outlet to block the passage of heated

~air therethrough. The pressurized cool air is introduced

into each hot air discharge channel at a substantially

- right angle to its discharge axis by an individual cool

air supply line which is provided with a control valve
operated in accordance with pattern information to acti-
vate and deactivate the flow of pressurized cool air to

the heated air discharge channels.
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Temperature drops in the heated air during its
passage through the manifold caﬁse“differenﬁial expansion
of the first manifold housing which produces a b;wiﬁg or
bend;ng effect along the longitudinal length of the hous-
ing. Because of the generally symmetrical arrangement of

the first manifold housing mass about a plane parallel to

‘the predominant flow of fluid through the housing, this

differential expansion tends to be similarly symmetrical.

“As a resulf, the bowing or bending effects tend to be

directed in a plane ggnerally perpendicular to thé plane
of thg'discharge outlets of the heated air streams, and
therefore parallel to the surface of the substrate. Thus,
the displacement of the manifold is resolved in a plane
so as to minimize any movement of the discharge outlets
toward or away from the substrate, eliminating.resultant_
patterning irregularities in the treated substrate caused
By éuch forces.

The first manifold housing is prov?ded with
baffle means, fluid passageways, and filter means to
evenly distribute the fluid along the length of the hous-
ing and filter the same during its passage through the
hdusing. Quick-release clamping means are providéd for
supportably attaching the second housing to the first
housing torpermit its quick removal and replacement
during pattern changes and maintenance of the appéraéus.

To counteract the localized cooling ofrthe
second manifold hpusing by the blocking cool air, the
second housing is provided with a plurality of hot éir

outlets located between the heated air discharge chanmnels
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whic¢h communicate by passageways with the second mani-
fold housing compartment to allow a continuous bleed off

of a small amount of heated air from the second manifold

housing cbmpartment. ‘This heated bleed off air contacts
 the .wall portions of the second manifold housing adjacent

the heated air discharge channels to heat the same, thus .

reducing the aforementioned localized cooling effect and

minimizing the time necessary to re-—establish a satis-

factory heated air stream in a previously blocked channel,
thereby avpiding resultant patterning irregularities in
the substrate material resulting therefrom.

In addition, continuous bleed-off of heated air
from the second manifold housing during patterning pre-
vents overheating of the heaters and reduces pressure
build up of heated ailr in éhe manifold housing when the.
heated air streams are blocked by the coél air.

BRIEF DESCRIPTION OF THE DRAWINGS:

Objects and detalls of the invention will be

better understood from the following detailed descrip-

tion of preferred embodiments thereof, when taken to-
gether with the accompanying drawings, in which:
Figure 1 is a schematic side elevation view
of apparatus for pressurized heated fluid stream treat-
ment,of a moving substrate material to impart a surface
pattern or change in the surface appearance thereof, and
inéorporating novel features of the presépf invention;
Figure 2 is an enlarged pértial sectional
elevation view of the fluid distributing manifold

assembly of the apparatus of Figure 1, taken along a
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section line of the manifold assembly indicated by the
line II-II in-Figure 73 -

Figure 3 is an enlarged sectional view of end
portions of the elongate manifold assembly, takén gene-

rally along line III-III of Figure 2 and'looking in the-

* direction of the arrows;

Figure 4 is an enlarged side elevation view of
end portions of the elongate baffle member of the mani-
fold assembly, looking in the direction of arrows IV-IV
of Figure 2;

Figure 5 is an enlarged broken away sectional
view of the fluid stream distributing manifold houéiﬁg
portion of the manifold assembly as illustrated in
Figure 2;

Figure 6 'is an enlarged broken away plan view )
of an end portion of the fluid stream éistributing mani-
fbld'housing looking in the direction of the arrows VI-VIL
of Figure 5;

Figure 7 is amn enlarged plén view of end por-~

tions of the manifold assembly, taken generally along

line VII-VII of Figure 2 and looking in the direction of

the arrows; and

Figure 8 is a front elevation view of the fiﬁid
distributing manifold housing looking in the direction of
arrow VIII in Figure 7;

Figure79 is an enlarged sectionél elevation
view of a modified form of fluid distributing manifold

housing from that shown in Figures 2 and 5.
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS:

Referring more specifically to the drawings,
Fiéure 1,shows,'diagrammatically, an overall side
élevétion view of apparatus for pressurized heated fluid
stream treatment of a moving substrate material touip—
part a pattern or visual change thereto. As seen, the
apparatus includes a main support frame including end
frame support members, one of which 10 is illustrated
in Figure 1. Suitably rotatably mounted on the end
support members of the frame afe a plurality of sub-
strate guide rélls which direct an indefinite length

substrate material, such as a textile fab{kc 12, from

‘a fabric supply roll 14, past a pressurized heated fluid

treating unit, generally indicated at 16. After treat-
ment, the fabric is collected in continuous manner on

a take-up roll 18. As shown, fabric 12 from supply roll

14 passes over an idler roll 20 and is fed by a pair of

driven rolls 22, 24 to a main driven fabric support roli
26 to pass the surface of the fabric closely'édjaceng
the heated fluid discharge outlets of an elongate fluid
distributing manifold assembly 30 of treating unit 16.
The treated fabric 12 thereafter passes over a series

of dfiven guide rolls 32, 34 and an idler roil 36 to
take up roll 18 for collection.

As illustrated in Figure 1, fluid treating
unit 16 includes a source of compressed fluid, suéh as
an air.compressor 38, which‘supplies,pressurized dir to
an elongate air header pipe 40. Header pipe 40 commugi-

cates by a series of air lines 42 spaced uniformly along
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itsﬁlength with a bank of individual electrical heaters
indicated gene;ally at 44, The heaters 44 are arranged
in parallel along the length of manifold assemBiy 30
;nd.supp1§ heéted pressurized air thereto through short,
individual air supply lines, indicated at 46, which
communicate with assembly 30 uniformly along its full
iength. Air supply to the fluid distributing manifold-
assembly is controlled by a master control valve 4é,
pressure regulator valve 49, and individual precision
control valves,.such as needle valves 50, located in
each ﬁéater air supply line 42. The heaters are con-
trolled in suitable manner, as by temperatﬁ;e gensing
means Jlocated in the outlet liges 46 of each heatér,
with regulation of air flow and electrical power to
each of the heaters to maintain the heated fluid at.

a uniform temperature and pressure as it passes into
the manifold assembly along its fullllength., Typically,
for patterning textile fabrics, such as pile fabrics
containing-thermoplastié pile yarns, the heaters are .
employed to heat air exiting the heaters and entering
the'mapifold assembly to a uniform teméerature of about
370°%-510%.

) The heated fluid distributing manifoldrasseﬁ—
£1y 30 is disposed across the full width of the path of
movement of the fabric and closely adjécent Fﬁe surface
thereof to be treated. Although the length of the man-
ifold assembly_may vary, typically in the treatmentrof
textile fab;ic materials, the length of the manifold
assembly maf be 1.93 meterg or more to accommodate

fabrics of up to about 1.8 meters in width.
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As illustrated in Figure 1 and in Figure 7,
the elongate manifold assembly 30 and the bank of heaters
44 are supported at their ends on the end frame support

members 10 of the main support frame by support arms 52

"which are pivotally attached to end members 10 to permit

movement of the assembly 30 and heaters 44 away from the
surf;;é of. the fabric 12 and fabric supporting roller 26
during periods when the movement of the fabric thrpugh the
t;eating apparatus may be stopped.

Details of the improved heated fluid dis-
fributing manifold assembly of the present invention may
be best described by reference to Figures 2-9 of the draw-

ings. As seen in Figure 2, which is a partial sectional-

elevation view through the assembly, taken along line

II-II of Figure 7, the manifold assembly 30 comprises a

first large elongate manifold housing 54 and a second
smaller elongate manifold housing 56 secured in fluid tight

relationship therewith by a plurality of spaced clamping

" means, one of which is generally indicated at 58. The

" manifold housings 54, 56 extend across the full width of

the fabric 12 adjacent its path of movement. Clamping

. means 58 comprises a plurality of manually-operated

clamps 60 spaced élong the length of the housings. Each

clamp includes a first portion 62 fixedly attached, as by

welding, to the first manifold housing 54, and a second

movable portion 64.pivotally attached to_fixed'portiqn :

62 by a manually operated handle and linkage mechanism
66. Second portion 64 of clamp 60 includes an adjustable

threaded screw and bolt assembly 68 with elongate presser
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bars 70 which apply pressure to manifold housing 56 through
a plurality of spécer blocks 72 which are attached to the
surface of_ﬁousing 56 at spaced locations albné its length
kFig. 7.

As best-seen in Figure 2, first elongate mani-
fold housing 54 is of generally rectangular éross—sectional.
shape, and includes a pair of spaced plates forming side
walls 74, 76 which extend across the full width of the path
of fabric movement, and elongate top and battom wall plates
78, 80 which define a first eiongate fluid receiving com-—
partmeﬁp 81, the ends of which are sealed by end wall plates
82 suitably bolted thereto. Communicating with bottom wall

plate 80 through fluid inlet openings 83 (Fig. 4) spaced

.uniformly therealong are the air supply lines 46 from each

of the electrical heaters 44. The side walls 74, 76 of the

" housing are comnected to top wall plate 78 in suitable

manner, as by welding, and the bottom wall plate 80 is
removably attached to sidé walls 74, 76 by bolts 84 to.per—
mit access to the fluid receiving compartment. The plateé
and walls of the housing 54 are formed of suitable high
strength material, such as stainless steel, or the like.

The manifold housings 54, 56 are constructed and

arranged so that the flow path of fluid through the first

houéing 54 is generally at a right angle to the discharge
axes of the fluid stream outlets of the second manifold
housing 56. In,addiqgn, the mass comprising side walls

74, 76 and top and bottom wall plates 78, 80 of first man-

ifold housing 54 is substantially symmetrically arranged

on opposing sides of a plane bisecting the first fluid
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receiving compartment 81 in a directiom parallel to ‘the .
elongate length of manifold housing 54 and parallel to

the predominant direction of fluid flow, i.e., from inlet
QpeningS'SB-to passageways 86, through the housing com-
partment 8l. Because the mass of the first housing 54 .
is arranged in a generally symmetrical fashion_w&th:re—
spect to the path of the heated f£luid through the housing'
compartment 81, thermal gradients and the resultiné
thermally—induce& distortions in the first housing 54

also tend to be similarly syﬁmetrical. As a consequence,
any distortién of the manifold asSembly:caused by expan-
sion and contraction due to temperature differentials
tends to be resolved in a plane generally parallel to the'
surface of tﬁe textile fabric 12 being contacted by the
heated fluid streams. This resolution of movement. of
the-manifold assembly minimizes any displacement of .the
manifold discharge outlet channels 115 toward or éway from
the fabric 12 as a'result of non—unifofm thermal expansioh
of the manifold assembly. Any remaining unresolved
therﬁailyjinduced displacement of the manifold housing

54 may be corrected Ey use of jacking members or other
means to supply corrective forces direcfly'to the mani-
fold housing.

As best seen in Figures 2, 3 and 7, upper wall

" plate 78 of manifold housing 54 is of relatively thick
construction and is provided with a plurality of fluid

"flow passageways 86 which are disposed in uniformly,spaced‘

relation along the plate in two rows to communicate the

first fluid receiving compartment 81 with a central



10

15

20

25 .

S 0059029

elongate channel 88 in the outer féce_pf plate 78 which,
extends between éhe passageways along the length of the
plate. As seen in Figures 3 and 7, the passageways in one
Trow afé located in staggered, spaced relation tec the ﬁassage—
ways in the other row to provide for uniform distribution of
pressurized air into the central channel 88 while minimizing
strength loss of the elongate plate 78 in the overall mani-
fold assemﬂly.

As seen in Figures 2 and 4, located in first
fluid receiving compartment 81 and attached to the bottom
wall plate 80 of the housing 54 by thredded bolﬁs'90 is an
elongate channel-shaped baffle plate 92 which e%tendé'élong
the .length of the compartment 81 in overlying relation to
wall plate 80 and tﬁe spaced, fluid inlet openings 83.

Baffle plate 92 sexrves to define a fluid receiving chamber

"in the compartment 81 having side openings or slots 94

“adjacent wall plate 80 to direct the incoming heated air

from the bank of heaters in a generallyrreversing'path of
flow.théough compartment 81. As seen in Figure 2, disposed
above channel-shaped baffle plate 92 in compartment 81 be-
tween Fhe fluid inlet openings 83 and flpid outlet passage-

ways 86 .is an elongate filter member 96 which consists of

" a preforated, generally J-shaped plate 98 with filter

screen 100 disposed Fhereabout. Filter member 96 exﬁgnds‘
the length of the first fluid receiving compartment 81 and
serves to filter foréign particles from the heated pressur-
ized air during its passage therethrough. Access fo the
compartment 81 by way of removable bottom wall piate 867.

permits periodic cleaning.and/or replacement of the filter
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member, and the filter member is maintained in position -
in the compartment 81 by frictional engagement with the
side walls 74, 76 to permit its quick removal from and
replacement'in the compartment 81,

| As best seen in Figures 2, 5, and 8; éecopd
smaller manifold housing 56 comprises first and second
,oéposeé.elongate wall members 102, 104, each of whigh has
an elongate recess or channel 108 therein. Wall members
102, 104 are disposed in spaced, coextensive parallel
relation with their channels 108 in facing relation to
form upper and lower wall portioﬁs of a se;ond fluid re-
ceiving compartment 110, in the second manifold housing
56. Ends of the second fluid receiving coﬁpartﬁentrllo,
are ciosed by end plates 111 (Fig. 7). The opposed wall
members 102, 104 are maintained in spaced relation by an
eléngate’front shim plate 112 which has a plﬁrality of
parallel, elongate notches 114 (Fig. 6) in one side .edge
thereof, and a rear elongate shim plate 116 disposed.bef
tween the opposed faces of the wall members 102, 104 in
fluid tight engagement theréwith. As seen in Fiéures 5,
.6, and 8, tﬁe notched edge of shim plate 112 is disposed
between the first and second wall members along the front
‘elongate edge portions thereof to form, with wall ﬁembers
102,'194, a pluralit? of parallel heated fluid discharge
outlet channels which direct heated pressurized air from
the second fluid re;eiving compartment 110 in narrow,
discrete streams at a substantially rigﬁt angle into the
surface‘of the moving fabric substrate material 12; Dowel

pins 117 in second compartment 110 facilitate alignment of



10

15

20

25

30

9

- . " 0059029

shim plate 112 between wall members 102, 104. Typically, .

in treatment of textile fabrics, such as pile fabrics con-
taiﬁing thermoplastic pile yarn or fiber components, the
discharge chanmnels 115 of manifold 56 may be 0.3 mm wide

and uniformly spaced on 2.54 mm centers, with 755 discharge

.channels being located in a row along a 1.93 meter long

manifold assembly. For precisé control of the heated ailr
streams striking the fabric, the discharge outlet channels
are prgferably maintained between about 6.50 to 0.77 mm
from the fabric surface being.treated.

Lower wall member 104 .of the second manifold
housing 56 is provided with a plurality of fluid inlet
openings 118 which communicate with the elongate chanmel 88
of'tﬂe first maﬁifold housing 54 along its length to receive
pressurized heated air from the first manifold housing 54
into the second fluid receiving compartment 110. Wall

members 102, 104 of the second manifold housing 56 are

connected at spaﬁed locations by a plurality of threaded

bolts 120, and the second manifold housing 56 is maintainéd
in fluid tight relation with its shim members and with the
elongate channel 88 of the first manifold housing 54, by -
the adjuétable clambs 60. Guide means, comprising a
plurality of short guide bars 122 attached to the second
mgnifold housing 56 and received in guide bar openings in
brackets 124 attachedjto the first manifold housing 54,
énsure prbper alignment of the first and second manifold
housings during their attachment by fhe'quick—release
clamps 60. |

As seen in Figures 1, 2, 5, and 8 of the draw-

ings, each of the heated fluid discharge outlet channels -
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115 of the second manifold housing 56 which direct streams
of alr into the surface of fabric 12 is provideq'with a
tube 126 which communicates at a right angle to the axis of
the dischafge channel to introduce pressurized cool air,
i.e.; alr having a temperature substantially below that of

the heated air in second fluild receiving compartment 11q;

"into the heated fluid discharge outlet channel to select-

ively block the flow of heated air through the channel in

accordance with pattern control information. Air passing
through thé tubes 126 may bé cooled by a water jacket 127
ﬁhich~is provided with cooling water from a suitable source,
not shown. As shown in Figure 1, ﬁressurized.unheated
airlis supplied to each of the tubes 126 from compressor

38 by way of a master control valve 128, pressure reguf
lator valve 129, air line 130, and unheated air headér pipe

132 which is connected by a plurality of individual air

" supply lines 134 to the individual tubes 126. Each of the

individual cool air supply lines 134 is provided with an
individual control valve located in a valve box 136.
fhese individual control valves are operated to open or

close in response to signals from a pattern control de-

" vice, such as a computer 138, to stop the flow of hot air

through selected discharge channels 115 during movement of

_ the fabric and thereby produce a desired pattern in the

fabric. Detailed patterning information for individual
patterns may be stored and accessed by means .of any known

data storage medium suitable for use with electronic

. computers, such as magnetic tape, EPROMs, etc. As seen

in Figurés 5, 6, and 8, locatedhin the lower wall member
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104 between each of the pressurized-heated flui@ discharge
outlet channels 115 is a fluid outlet tube 140. ﬁaqh out-
let tube 140'15 in continuous communication with'thé fluid -
receiving compartment 110 of housing 56 by a éassageway

142 formed by an arcuate grcove cut into fhe upper surface
of lﬁwer'wall member 104 between each discharge outlet
channel 115 formed by the wall members and shim plate 112,
Each of the fluid outlet tubes 140 is positioned at a right
angle or greéter to the axes of discharge of the outlet
channels 115, as measured from that portioh of £he outlet

channel closest to the fabric surface, to continuously

. bleed off a portion of heated pressurized air from the

fluid receiving compartment 110 through passageways 142
and to direct the same away from the surface of the moving .'
fabriec 12 (Fig. 3). The continu§us flow of hot air through
passageways 142 which extend parallel to channels 115,
heats the wall portions of the manifold housing 56 and
surface portioqs of the shim plate 112 between the discharge
channels to counteract the cooling of the same when pres;ur—
ized ;ooi air is introduced into the channels for blocking
heatedrair stream discharge therefrom.’

By contiﬁuously bleeding off a portion of pressur-
ized heated air from the fluid receiving compartmént 110;
excess heat and pressure which build up in the coﬁpartmént
during blocking of the discharge channels 115 is reduced
to minimize pattern distortions in the fabric resulting
therefrom. Continuous bleed off of hot air.frgﬁ the mani-
fold compartmeﬁt also reduces the frequency of regulatien

of power to the individual heaters 44 to maintain air at
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a desired temperature entering the manifold assembly 30, and

prevents possible overheating or burn out of the heaters

‘when air flow therethrough could be reduced By excessive

pressure build up in compartment 110.
The amount of air continuously bled off from thé
fluid receiving compartment 110 through tubes 140 may be

varied by use of tubes of varying internal cross-sectional

. area. Typically,_for patterning textile fabrics containing

thermally deformable components, it has been found that

- improved results in pattern uniformity have been achieved

when the total Internal cross-sectional area of the outlet
tubes 140 ig about one-half or more of the total cross-
sectional area of the dischagge outlet channels 115 of the
manifold housing 56.

Under certain conditions, it may not be necessary

to heat the manifold housing 56 and shim plate 112 to

.counteract ‘the effect of the blocking stream of pressurizéd

cool air from tube 126. However, where the use of such -

_ blocking streams could result in a build-up of heat and

pressure'sufficient to shorten heater life or induce prob-

lems in power reguiation, it 18 foreseen that-tubes 140 may

be located so as to exit heated air from éompartment 110

from any convenient location, such as depicted at 140A of

. Fi_gufe 5.

Figure 9 shows a modified form of manifold

assembly from that shown in Figures 1-8 wherein a second

manifold housing 200 without tubes 126 is employed in the

manifold assembly to pattern the substrate material. The

construction and attachment of the manifold housing 200 to
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the main housing 154 is substantially identical to the

fluid distributing manifold housing 56 of Figures 1-8

with the exception of tubes 126 of cooler fluid for block-

ing discharge of the heated fluid from the manifold channels.
Héusing~200 includes upper and lower elongate wall members
202, .204 with notched shim plate 206 .and réar shim plate

208 defining the hot fluid receiving compartment therégn.
Tﬂe notches of shim plate 206 are spaced at desired loca-
tions along the edge of the plate to produce.a pattern of
continuous stripes along the length of the'moving substrate,'
and stripe.pattern changes may be affected by quick"

release of the manifold housing 200 from the'main manifold
housing 154 and replacement of the shim plate 206 thérein .
with_shim plates having other notch pattern configurations. -
o _ By the use of front and back shim plates between .

thée upper and lower wall members of the manifold housing

56 as illustrated in the embodiment of Figures 1-8, or 200
~ ‘as indicated in the modification shown in Figure 9 thereof,

. the sealing surfaces of the upper and lower wall members '

may be.smoothly machined in a single machining operétion
to enéure fluid £ight seal of the housing compartment. The'
use of two shims of equal thickness to seal the manifold
housing éompartment also permits the use of notched shim
‘plates of different thicknesses to vary the cross-
sectiqnal dimension size of the diséharge channels, as
desired; without having to proyide a different manifoid
housing. construction to accommodate paftern shim plates
of differeﬁt thicknesses. |

As seen in Figures 2, 5, and 9, an.additional

elongate filter medium or screen 210 may be disposed in
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tHersecond fluid receiving compartment of..the manifold
‘assémbly to facilitate filtration and distribution of the
pressurized heated air prior to its discharge onto' the
moviﬁg substpaté material. |

| As can be understood from the foregoing deﬁailed
Vdescribtion of preferred embodiments of the invention, the
ﬁanifold aséembly comprising first and second manifold
—housings prévides a heated pressurized fluid flow path
from the bank of heaters which passes through the firstv
manifold housing in a direction generally pefpendiculaf to

its elongate length and perpendicular to the axes of dis-

" charge of the pressurized fluid streams from the second

':fluid receiving compartment. Such passage provides uniform
‘distribution of the heated fluid, such as air, in the mani-
fold assemﬁly prior to its discharge onto the fabric sub-
étrate. Typically, it has been found that during passage
Qf heated air from the heaters through the first manifold
housing to achieve the desired mixing of thé air, tempera-
-ture drops of as mﬁch as about 48°C occur in the air
streamn, ignéring the substantial cooling effects induced
by the blbcking streams of cooler fluid, when used. Suéh
temperature drops cauég differential.expansion of fhe first

manifold housing which produces a bowing or bending effect

. along its longitudinal length which is directed by the

arrangement and configufation of the manifold aséembly in

a plane generally parallel to the surface of the fabric

~ substrate and perpendicular to the plane of the discharge

axes of the streams from the second manifold housing.' Thus,

the displacement of the assembly is reéolved in a plane so
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as to minimize any -movement of the discharge outlets of

the seccond housing toward or away from the fabric, elimi-
nating resuitant patterning irregularities iﬁ the treated
fabric caused by such forces. Cooling effects induced by;_
the streams of pressurized cooler fluid used to sclecfively
block the heated fluid streams ﬁay be compensated by con-
tinuously bleeding off héatgd fluid from the second mani-

fold housing, thereby heating wall portions of the mani-

. fold housing, as well as preventing the build up of excess

heat and pressure within the second fluid receiving com—~

partment.

IRRIAN
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CLAIMS -
1. Apparatus for directing pressurized, heated fluid on to material
‘moving relative to the apparatus, comprising an elongated manifold
with a dischérge opening from which the fluid is discharged in
one or more streams across the width of the material,
characterised in that the manifold (30) comprises a first manifold
housing (54) with inlet means (46) for introducing the £fluid into
a first compartment (8l) generally uniformly along the length there-
of, and a second manifold housing (56) attached to the first housing
and having the said discharge opening (115) feeding out of a second
compartment (110) in the second housing, the first and second
housings having outlet means (88) and inlet means (118)
respectively distributed along their lengths and communicating
with each other and sé spaced from the first said inlet means (46)
and the discharge oébning'(llS) respectively, that the fluid flows
across the first compartment (81) in a first mean direction
substantially perpendicular to the length of the manifold and
flows across the second compartment (110) in a second mean
direction substantially perpendicular both to the length of the

manifold and to the first mean direction.

2. Apparatus accoiding to claim 1, characterised in that the
mass of the first housing (54) is substantially symmetrically
arranged on opposite sides of a plane which bisects the first
compartment (110) in a direction parallel to the length of the

first compartment and parallel to the first mean direction.

3. Apparatus according to claim 1 or 2, characterised in that
the second housing (56) is attached to the first housing (54)

by quick-release clamping means (58) allowing the second housing
to be removed from the first housing to facilitate replacement

and maintenance of component parts of the second manifold

housing.
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4, Apparatus according to claim 1, 2 or 3, characterised by
baffle means (92) in the'first compartment (8l) between the
inlet and outlet means (46 and 88) thereof for reversing the
path ofrflow of f£luid through the compartment during its passage
thefethrough.

5. Apparatus according to claim 4, characterised in that the
first housing inlet means comprises a plurality of inlet
openings (46) generally uniformly spaced along the length of

the housing through a wall portion (80) thereof, and in that the
baffle means comprises an elongate channel-shaped plate {(92)
extending along the length of the first compartment (8L) over
the said wall portion and inlet openings to define a fluid-
receiving chamber in the compartment (8l) having side openings
{94) adjacent the-said wall portion (80) and along the length
of the housing.

6. Apparatus according to any of claims 1 to 5, characterised
by filter means (96) removably disposed in the first compartment
(81) along the length thereof and between the inlet means (46)

and outlet means (88).

7. Apparatus according to claim 6, characterised in that the
filter means (96) comprises a perforated screen (100) spanning
the first compartment (8l) along its length and frictional
engaging side wall portions (74, 76) of the housing to perxmit its

ready removal therefrom for maintenance of the apparatus.

8. Apparatus according to any of claims 1 to 7, characterised
in that the first housing outlet means comprise a plurality of '
passageways (86) through a wall member (78) of the housing, the
passagevays being disposed in two mutually staggered rows along the
length of the housing, and an elongated channel (88) in the outer
face of the wall member (78) extending between the rows of
passageways (86) along the length of the housing, the passageways
communicating with the channel (88) at substaﬁtially uniformly

spaced locations dlong its length.
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9. Apparatus according to claim'8, characterised in. that the -
second housing inlet means compriées a plurality of inlet openings
(118) disposed in substantially uniformly spaced relationship
along the length of the housing and communicating with the
elongated channel (88) in thé outer face of the first housing
wall member (78).

10. - Apparatus according to claim 9, characterised in that the
first and second housings (54 and 56) are attached with wall
surface portions of the housings providing a fluid seal between the
second housing inlet openings {(118) and the elongated channel

(88) in the outer face of the first housing wall member (78).

11. Apparatus according to claim 3 and claim 10, characterised
in that the clamping means (58) press the second housing at
spaced locations along its length to maintain the wall surface

portions of the housings in fluid seal engagement.

12. Apparatus according to claim 11, characterised by guide
means (122, 124) on the housings (54, 56) to ensure proper alignment
of the housings during attachment of the second housing to the

first housing by the clamping means (58).

13. Apparatus according to any of claims 1 to 12, characterised
in that said second manifold houéing comprises first and second
opposed elongate wall members each having an elongate channel
therein, said wall members being disposed in spaced coextensive
parallel rélation with their channels in facing relation to form
upper and lower wall portions of said second-fluid receiving
coméartment, a first elongate shim plate having a blurality of
generally pafallel notches spaced along an elongate side edge
therecf, the notched edge of -said first shim plate being
positioned between said first and second elongate wall members

along an elongate edge portion thereof and in
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contiguous relation therewith to form said fluid stream
discharge outlet means of said second housing, a second
elongate shim plate positioned between said first and

second wall members along the opposite elongate edge por-

. tion of said first and second elongate wall member in

contiguous relation therewith, an end wall member attach- .

ed to each end of said first and second wall members in

fluid-tight relation with said wall members and said shim
plate, and wherein said attaching means includes means for’
applying pressure on said first éhg second elongate wall

members to maintain contiguous surfaces of said shim

.plates in fluid-tight relation therewith.

14. Apparsatus as defined in claim 1 wherein said
second manifold housing includes a plurality of fluid dis-
charge cutlet channels disposed in parallel spaced rela—_
tion along said second fluid receiving compartment for
directing discrete streams of heated, pressurized fluid

against the surface of said substrate material.

15. Apparatus as defined in claim 14 comprising
means for directing bressurized cool fluid into selected
of said fluid discharge outlet channels to selectively

block the passage of heated fluid therethrough.
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16. Apparatus as defined in cliam 15 comprising
fluid passage means for directing pressurized heated fluid
from said second fluid receiving compartment throuéh wall
portions of the ﬁanifold adjacent the fluid discharge

outlet channels to heat the wall portions adjacent the

channels.

17. Apparatus as defined in claim 16 wherein said
paséage means includes a heated fluid outlet in said second
manifold housing located between each of said discharge
channels, ;nd a passageway communicating each outlet with

said second fluid receiving compartment to permit contin-—

~uous flow of heated fluid in said compartment through the

passageway and from said manifold.

18. Apparatus as defined in claim 17 wherein said
manifold inqludes a pair of'elongate wall members éxtending
across the path of relative movement of the sﬁbstréte
material'in opposed spaced relation and ﬁith opposed elop-
gate edge portions of the wéll menbers defining an elongate
slot ﬁherebetween, an elongate shim plate having a notched

side edge and positionéd with said notched side edge with-

"in said slot to define, with said edge portions of the wall

ﬁémbgrs; said discharge outlet channels of the manifold,

and wherein said passage&ays and said fluid outlets com-
municate with surface portions of said shim plafe between
said phannels to continuously heat thersame'and.reduce céol-
ing tﬂereof by pressurized cool fluid employed to glock.

selected of the discharge-channels of the manifold.
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19. Apparatus as defined in claim 18 wherein
said passageways and fluid outlets are located:in an
élongate edge portion of one of said wall membe;s, and
wherein the axis of discharge of heated fluid'from.eaéh.of
said ouﬁlets defines an angle of at least about 90° with,
tﬁe axe; of discharge of heated fluid streams from said
discharge channels, as measured from that portion of the
outlet channel closest to ghe substrate sufface, to di-
rect heated fluid from said manifold outlets away from

the surface of the relatively moving substrate material.

20. Apparatus as defined in claim 19 vherein
said passageways extend generally parallel fo tﬁe mani-
fo}d discharge outlet channels and communicate along
their length with surface portions of said shim plate
between said notches therein, and wherein said fluid
outlets include tubes communicating with said passageways

and terminating beyond said manifold one wall member.

MNP oy e aen o bt 9 SR
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