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The present invention relates to the pile sur 
faced fabric art, and more particularly to the 
making of fabrics ‘of the type wherein the pile 
forming ?bres are secured to a backing by a layer 
of adhesive, as distinguished from a woven pile 
fabric. ' 

Although not exclusively con?ned thereto, the 
present invention relates to improvements in pile 
or ?ock coating methods, machines and products 

I in which the pile-forming ?bres or ?ock are de- 
posited upon an adhesively coated backing sheet 
by electrostatic forces, with the result that the 
?ock or ?bres are oriented and are adhesively 
united to the backing sheet at one of their ends 
only in substantially parallel relation, usually nor 
mal to the surface of the adhesive. The inven 
tion also has utility in connection with the manu 
facture of pile surfaced materials of the type in 
which the ?ock ?bres are mechanically applied 
to the backing sheet, with or without mechani 
cal orientation, as by the use of sifting devices, 
beaters, shakers or other orienting means. 
In the recently developed electrostatic methods 

of and machines for depositing pile-forming ?bres 
or ?ock upon a backing sheet, to produce a pile 
fabric, substantiallyall of the ?bres are secured 
to the adhesive in erect relation at one of their 
ends only. The ?bres are packed together as 
closely as possible, with the result that only the 
outer ends of the ?bres are visible, when the 
fabric is lying ?at. The uniformity of the pile 
surface, and the fact that only the ends of the 
?bres are visible result in a very uniform appear 
ance in the goods and a rather monotonous, even 
dullness, giving a somewhat lifeless, non-brilliant 
effect, because of the absence of light re?ection 
from the sides of the ?bres. 
This uniformity of surface appearance of the 

pile fabric would not, in itself be a particular 
detriment, in many cases, and for many uses, were 
it not for the fact that it has a marked tendency 
to emphasize or eccentuate any defects, blemishes 
or irregularities in the flock or pile coating. Cer 
tain irregularities, resultingin streaks, spots or 
splotches appearing on the surface of ?ock coated 
or pile fabric may result from one or more of 
several causes during the flock deposition. For 
instance, any unevenness in the intensity of the 
electrostatic depositing ?eld may result in corre 
sponding unevenness in the layer of pile-forming 
?bres deposited upon the surface of the back 
ing sheet. Uncontrolled corona discharge and 
arc-over between the two electrodes similarly dis 
turbs the even distribution of the ?bres. If the 
cloth or other backing becomes wrinkled during 
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2 
its passage through the ?eld, the coating of ?bres 
will not be uniform. An uneven ?ock feed may 
produce defects in the ?nished product. Also, if 
the flock bunches or “trees” badly or forms‘knots 
or clusters in the electrostatic ?eld, the even dis 
tribution of the surface is adversely affected. Fi 
nally, if ?ock particles of widely differing lengths 
are fed into the electrostatic ?eld, certain areas 
will have a very de?nitely different appearance 
from others. ' , 

As stated above, all of these defects in the uni 
formity of the distribution of pile-forming ?bres 
on the surface of a pile fabric are clearly ap 
parent and are most pronounced in a fabric in 
which substantially all of the ?bres are arranged 
in parallel relation to each other, secured to the 
base at one of their ends only, in oriented rela 
tion, substantially normal to the base. Moreover, 
any blemishes or defects produced in the fabric, 
after the manufacturing operation has been com 
pleted, likewise show up very predominantly. For 
instance, any crushing or bending of the ?bres, 
or other displacement from their originalposi 
tions with respect to their neighbors appears 
quite strikingly in the fabric as a blemish or de 
fect because of the light re?ection from the dis 
placed or bent ?bres will be different from the 
ones which remain in their original positions. 
Hence, portions of the pile surface which are sub 
jected to pressure, rubbing or other wearing in 
?uences soon become noticeable and, although the 
fabric may actually be not worn at all, it will 
appear so and the value of the product will be 
diminished. 
The present invention aims to eliminate all of 

these di?iculties and detriments of the prior, uni 
formly ‘coated and oriented pile fabrics by produc 
ing in the layer of pile»forming ?bres, a pattern 
of regular or irregular plan in which the angles 
of inclination of the pile-forming ?bres are de 
liberately varied, from end to end, relative to the 
base and the other ?bres. The uniformityof 
parallel distribution of the ?bres, normal to the 
backing, is deliberately altered and interrupted 
so that the sides of at least some of the pile 
forming ?bres are visible and are capable of re 
?ecting light. The displacement of the ?bres 
from their original, oriented positions preferably 
is accomplished in a predetermined, pattern form 
although in some cases it may occur rather in 
discriminately throughout certain areas of the 
sheet or the ?bres may be uniformly tipped or 
laterally displaced over large areas. The dis 

, placement of the ?bres improves the appearance 
of the ?nished product not only because of the 
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actual presence of a pleasing pattern design there 
in, but, especially because of the re?ection of light 
from the sides of the ?bres. This re?ection elimi 
nates the even, monotonous dullness of the sur 
face appearance, and, instead imparts life and 
brilliance thereto. 

Moreover, because of'the inherently non-uni 
form appearance of the surface of the goods, with 
pile-forming ?bres so displaced, any irregulari 
ties in the pile coating which may have been pro- - 
duced from any of the above‘causes, are no 
longer noticeable. Such irregularities are ab 
sorbed by the pattern of displaced ?bres and be 
come invisible. Also, any crushing, bending ‘or 
displacement of the ?bres which may occur‘in 
use is not as noticeable, because the sides of‘the 
?bres thereby rendered visible-do not ,constitutea 
pronounced contrast since the sides of many 
other ?bres were alreadyyisible. 
From the foregoing it=will be understood that 

'-the primary object of the present invention is 
1‘to provide new and improved methods of and 
‘means for producing patterns and other visual 
effects in pile fabrics by displacing some or all 
‘of the pile-forming ?bres from their initial, paral 
‘lel, oriented positions. 

‘A further object of the invention is to produce 
thesedesirable results 1by displacing certain of 
'rthe pile-forming ?bres in predetermined areas or 
along predetermined lines, to produce a desired 
pattern, while leaving the remainder of the ?bres 
in their original positions. 

--A further object of the invention is to displace 
‘certain of the ?bres laterally with respect to each 
other and to‘the adjacent ?bres, to expose‘the 
"sides of the ?bres and, insome cases, the back 
ing-sheet or the layer of adhesive. The inven 
tion contemplates the use of ?bres of different 
‘lengths and different colors in'the manufacture of 
a single piece of pile fabric. ‘By displacing or‘ 
"spreading the ‘?bres laterally along lines of ‘pre 
“determined or arbitrary design, the shorter ?bres 
are exposed to view, with the result that a pleasing 
‘color contrast in the pattern is produced. 

_In addition to.the_ above mentioned use of ?bres 
of different lengths, unusual results can be ob 
‘tained by ?ocking withone color, patterning with 
air and subsequently ?ocking with ?bres of an 
other color, which ?bres will attach themselves 
to the newly exposed adhesive in the pattern 
:.lines and thus create'a de?nite two-tone effect. 

In a preferred process of this invention the 
adhesive ‘is applied substantially uniformly to 
.the backing, .the ?bres are oriented electrostati 
cally upon .the adhesive coating ,to produce a 
uniform coverage in the form of acpile-surface, 
the.air jets are appliedtodisplace the ?bres and 
‘form exposed .areas of .adhesive in pattern'form, 
and‘then other ?bres are applied to the exposed 
areas of adhesive to coat thesame. Such other 
j?bres maybe of the same type as those first ap 
plied or different therefrom. For example, the 
Zlaterapplied?bres may be of di?'erent size, wdif 
‘feren‘tcolor or of different material from the prior 
applied?bres. It is oftenadvantageous to dis 
;place substantialamounts of adhesivealong with 
.the??bres when the air jet treatment is applied 
since such thinner-areas of adhesive provide lines 
of greater‘?exibility in the ?nished product. This 
_is_particularlydesirable when the ?bres applied 
ito.the_exposed areas of adhesive (secondary coat 
ing ofr'?bres) are shorter than those in theprior 
.or primary coating. The ?bres in the secondary 
.coatingmay be erect, i. e. normal to the backing 
or displaced with respect to the normal posi 
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tion. A preferred form of product therefore con 
sists of a primary coating of ?bres with one end 
embedded in a thicker layer of adhesive and a 
secondary coating of ?bres with one end em 
bedded in a thinner coating of the same adhesive, 
the thinner coating of adhesive with its second 
ary coating of "?bres being patterned and forming 
hinges or lines of increased ?exibility. 
A further object of the invention is to provide 

methods of and means for accomplishing all of 
theforegoingresu1ts,which can be employed with 
existing methods; and machines, for forming pile 
surface material, simply, expeditiously, economi 
;cal1y and without interfering with the rate of 
jproductionor increasing the cost of the ?nished 
product. 
Afurther object .of the invention is to increase 

the ?exibility of the pile fabrics having relatively 
heavy pile coatings thereon, by laterally displac 
ing or opening up the ?bres along predetermined 
lines, thereby providing hinge‘lines to ‘facilitate 
bending of the fabric. ‘In accordance with the 
present invention the tightly packed ?bres in 
oriented relation on the surface of the backing 
sheet are tipped laterally along predetermined 
lines, thereby providing room for the ?bres ad 
jacent these'lines to swing together when the 
fabric is bent or folded with the pile face con 
cave. Moreover, the adhesive along these hinge 
lines v'is displaced and made thinner, thereby 
facilitating the bending action and increasing‘the 
flexibility of the product as a whole. 
A further object of the invention is to impart 

porosity to a pile fabric of the type having a back 
ing sheet and an overall layer of adhesive thereon, 
in which the pile-forming ?bres are embedded. 
To this end, the invention contemplates laterally 
‘displacing the ?bres and also displacing the ad 
hesive along predetermined lines or at predeter 
mined points, so that the openings in the cloth 
vareexposed and a fabric capable of “breathing” 
is produced. 
In‘the usual practice of this invention a back 

ing sheet is coated with an adhesive, pile-forming 
?bres are deposited in'the adhesive and all of the 
?bres, or at least some-of the ?bres, are displaced 
from their'initially deposited positions in a pre 
determined manner. Where the object is to pro 
v*duce a pile fabric, the backing sheet consists of 
a fabric which'may be woven, as is cloth, or 
felted, as is ordinary felt, or wet felted, as is 
" paper. It is contemplated that any suitable ?ex 
ible backing may be used in making my pile 
‘fabrics or in carrying out my processes. Usually 
the ‘pile surface formed by the ?bres anchored 
‘to the adhesive layer remains attached to the 
backing sheet. However, a useful product may 
‘also'be formed in accordance'with the present 
invention by ‘carrying out the usual steps disclosed 
herein,‘ but utilizing a backing» sheet or other-sup 
port and an adhesive which may be separated 
after the adhesive is hardenedto hold the ?bres 
permanently in place. The adhesive‘ layer con 
taining the ?bres after being strippedfrom the 
"temporary backing sheet may be usedas such for 
various purposes ‘or attached by suitable means 
'to various permanent backing sheets or supports 
which may be either?exible or'rigid. Further 
more,'my invention contemplates the use of rigid, 
permanent supports such as backing sheets or 
objects made of various materials such as wood 
or metal in lieu of the ?exible backing sheets 
used in making pile fabricandthe like. _ 
Essentially, the invention contemplates de 

' liberately displacing the pile-forming ?bres‘from 
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their original, oriented positions, as deposited by 
the electrostatic ?eld or other orienting means, 
while the adhesive in which they are embedded 
is soft, so that the ends of the ?bres embedded in 
the adhesive may shift with respect thereto and 
the ?bres assume a new position, without bend 
ing or crushing the ?bres. After this displace 
ment of the ?bres, the adhesive is dried, cured, 
set or otherwise indurated so that the ?bres are 
permanently held in their displaced positions. 
In accordance with the preferred embodiment 

of the invention, the ?bres are displaced from 
their original, oriented positions, substantially 
immediately after being deposited in the adhe 
sive, and before the adhesive has had an oppor 
tunity to harden or set, by the use of air or gas 
currents, blasts or jets directed against the sur 
face of the material, along lines of predeter 
mined pattern, at particular points, or uniformly 
over large or small areas, depending upon the 
effect desired in the ?nished product. The dis-L 
placement of the ?bres need not occur immedi 
ately after the formation of the pile surface, that 
is, immediately after the ?bres have been de 
posited and before the adhesive has had an op 
portunity to set, since the invention contem 
plates deliberately softening a previously set layer 
of adhesive, by the use of solvents or heat, de 
pending upon the nature of the adhesive, and 
then displacing the ?bres which are somewhat 
loosely held in the resoftened adhesive. 
The preferred embodiment of the invention in 

cludes the use of one or more air or gas currents, 
jets or blasts to displace the ?bres from their 
original positions. As shown in the several ex 
amples of the invention described below and il 
lustrated in the accompanying drawings, the air 
or gas blasts may be held stationary with respect 
to the path of movement of the goods, or may 
move with the goods or may have relative move 
ment with respect thereto, depending upon the 
effects desired in the ?nished product. For in 
stance, if parallel longitudinal strips are to be 
produced, the fabric may be drawn past a plu 
rality of spaced air or gas jets continuously play 
ing upon the pile surface. The jets will tend 
to displace the ?bres laterally, producing the 
desired striped effect. If continuous wavy or 
curved stripes are to be produced, the spaced, 
continuously discharging jets may be shifted 
laterally back and forth with a continuous, inter 
mittent or irregular movement, to produce stripes 
of the desired character; or the air or gas jets 
may remain stationary and the fabric be shifted 
laterally to produce the same effect. 

If dots, points or similar devices are to be pro 
duced, intermittent blasts of extremely short 
duration may be directed upon the surface of 
the goods from substantially ?xed positions, or 
the jets may be arranged to move with the goods 
to play upon the same spots or areas for a longer 
period of time. 

If it is desired to displace all of the ?bres over 
a relatively large area in one direction, the fabric 
may pass adjacent a current of air or gas of 
greater length, so that the ?bres are. tipped uni 
formly from their lower ends to their upper ends, 
from their original positions. For instance, in 
accordance with the present invention, it is pos 
sible to produce a “part” or “hide” eifect in the 
goods by blowing all of the ?bres on one side of 
a predetermined line in one ‘direction and the 
other ?bres on the other side of the line in the 
other direction. v 

~ - A vast number of design variations may be ef-_ 
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fected by changing the positions, directions, in 
tensities, durations and relative movements of 
such jets, blasts or currents and no attempt to 
describe them all has been made in this speci?ca 
tion. 
Moreover, patterns of predetermined design 

such as ?owers, stars, letters, words and all types 
of ?gures may be produced in the goods by em 
ploying stencils or the equivalent, moving with 
the goods and through which currents of air or 
gas may be projected onto the pile surface. Such 
stencils may be mounted upon a drum to rotate 
adjacent the path of movement of the goods or 
upon a traveling belt or sheet moving in co 
ordinated relation with respect thereto. 
One skilled in the art will readily appreciate 

many variations and modi?cations of the pro 
cedures and instrumentalities suggested above 
and described below in connection with the em 
bodiments shown in the drawings. Moreover, 
mechanical devices adapted to produce similar 
results will readily occur to those skilled in the 
art in the light of this description of pneumatic 
devices and methods of producing --the desired 
results. 
In the drawings, Figure l is a digrammatic side 

elevation of an~ apparatus in accordance with 
the invention. ‘ ‘ 

Figure 2 is a transverse section and elevation 
taken substantially on line 2-—2 of Figure l, on 
an enlarged scale. 
Figure 3 is a similar view of a modi?cation. 
Figure 4 is a similar view of another modi?ca 

tion. 
Figure 5 is a transverse section and partial ele 

vation of another modi?cation. 
Figure 6 is a section, taken substantially on 

line 6—6 of Figure 5. 
Figure 7 is a view similar to Figure 6, but show 

ing another modi?cation. 
Figure 8 is a face View of one of the nozzles 

shown in Figure 7. 
Figure 9 is a plan view of one type of product 

made in accordance with the invention. 
Figure 9a is a transverse sectional view of an 

other type of product made in accordance with 
the invention. 
Figure 9b is a similar view of a further modifi 

cation. 
Figure 10 is an inverted plan view of a modi?ed 

air discharging system. ' 
Figure 11 is a section on line ll--H of Fig 

ure 10, but with the parts not inverted. 
Figure 12 is a view similar to Figure 10, show 

ing another modi?cation. 
Figure 13 is a section on line 13-43 of Fig 

ure 12, but with the parts not inverted, and 
Figures 14 and 15 are transverse sectional 

elevations of further modi?cations. 
Referring to Figure 1, a supply of backing ma 

terial, such as cloth or paper in roll form is 
shown at 10, mounted on any suitable support, 
from which the material may be drawn. A suit 
able semi-?uid adhesive 1 l is applied to the back— 
ing sheet l2 by a knife coater l3, or the like, as 
the material is drawn over a roll I4, on its way 
to an electrostatic ?eld created between upper 
and lower electrodes l5 and 16. The backing 
sheet passes through the ?eld with its adhesively 
coated surface facing downwardly, as is well 
understood in the art, and the pile forming ?bers 
I‘! are brought into the ?eld from a suitable 
source of supply, such as a hopper l8, by'a con 
veyor } l3, trained for movement about rollers 20', 
2!,’ either ofwhich may be positively driven at 
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variablelspeed by conventional. means. .Thus,‘ a 
continuous layer of. flock‘or pile forming‘?bres 
is‘ brought into the electrostatic ?eld by'the con 
veyor I9, below the adhesively coated. surface of 
the backing sheet. The ?eld may be of cone 
tinuous, interrupted or alternating polarity, and 
may be widely varied as to. its intensity and pe 
riods of alternation or interruption, to suit the 
particular type of pile forming material being 
deposited. As is‘ Well understood in the art, if 
alternating current is employed to create the 
?eld, the pile forming ?bres are caused to dance 
back and forth between the upper andlower elec 
trodes until a dense coating of pile-forming ?bres 
has been deposited’ in the adhesive, in oriented 
relation, with substantially all of the ?bres par 
allel to each other and secured at one of their 
ends only. 
At ‘a suitable point adjacent the path of move 

ment of the pile surfaced material, means are 
positioned for displacing the ?bres in accordance 
with the present invention. Although a number 
of modi?cations ofsuch means are shown in the 
accompanying drawings, it must be understood 
that the same are illustrative only and are in 
no sense limitations on the invention, as many 
other modi?cations may be employed. 
As shown in Figures 1 and 2, a simple pipe 25 

isarranged transversely of and below the back 
ing sheet as it emerges from the electrostatic 
?eld. The pipe is provided with a plurality of 
small holes or jet openings 26, facing the backing 
sheet, for directing currents, jets or blasts of air 
or gas toward the pile forming ?bres held in the 
soft adhesive on the backing sheet. Air or gas 
under variable, regulated pressure is delivered 
to the pipe from a source of supply 21 through 
conduits 28, which may include a ?exible section 
29. A valve 30, operated by hand or by auto 
matic, mechanical or electrical means may be in 
terposed in the line at any desired point. 
The pipe 25 may be mounted for translational 

movement with respect to the backing sheet, or 
means may be provided for moving the sheet rel 
ative to the pipe. As shown for purposes of illus 
tration, the end cap 3! of the pipe is connected by 
a pitman 32 to the pin 33, associated with a ro 
tatable crank 34, so that endwise, reciprocating 
movement is imparted to the pipe. This arrange 
ment will produce wavy lines or patterns in the 
pile forming ?bres by displacing the ?bres on op 
posite sides of the lines, as indicated at 35 in 
Figure 2. If the pipe 25 is maintained stationary 
the lines along which the ?bres are displaced will, 
of course, be substantially straight and parallel 
as indicated at 35’ in Figure 9. 
By adjusting and varying the motion of the 

pipes and intensity and duration of the blasts or 
currents of air an enormous variety of designs 
may be produced in the pile surface. Other ef 
fects may be produced, for instance, if the pipe 
is mounted as in Figure 3. 

In this modi?cation the pipe 40 is again 
mounted for translational movement with respect 
to the backing sheet. The pipe is provided with 
one or more sets of openings or jets 45 which will 
project currents of air upwardly. However, a 
series of concentric rings 46 supported by a bar 
41 are held in a stationary position, these rings 
being spaced the same as the openings inthe pipe 
so that as the pipe oscillates the air is interrupted 
by-the rings as the openings pass under the rings. 

Quite striking results can be produced in this 
manner. 

Figure 4 illustrates another modi?cation com 
prising a drum 50 mounted for rotation on a holi 
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8 
low stationary shaft 5| supported in brackets 52. 
Rotation may be imparted to the drum by a 
sprocket 53 and a chain 54, driven from any 
suitable point. The hollow shaft 51, connected 
to a source of air under regulated pressure by a 
hose 55 or the like, supports an upwardly ex 
tended air chest 56 having its open upper end dis 
posed in substantially sliding contact with the 
inner circumference of the drum. The drum is 
provided with a plurality of openings 51 which 
may be of any desired size and shape and which 
register successively with the air chest so that 
air under pressure is discharged through them 
onto the pile surface of the fabric to displace the 
pile-forming ?bre as indicated at 58 in Figure 4. 
The apparatus shown in Figure 5 is similar, 

except that the drum periphery is made from 
relatively heavy wire screen material 60 or the 
like and a stencil sheet 6| having openings 52 
therein is wrapped around the screen and held 
in place- by bands 63 or the like. The openings 
.62 may be of any desired shape and con?gura 
tion, to form designs of corresponding shape and 
con?guration in the pile surface of the material 
being treated, by displacing the ?bres as indi 
cated at 64 in Figure 5. As the openings register 
with the air chest 65, air passes through them 
and strikes the layer of pile forming ?bres, dis 
placing them. The stencil sheet 6! may be made 
from any substantially impervious material, such 
as paper, cardboard, sheet metal or treated cloth. 
As shown in Figure '7, a plurality of radially 

projecting arms 70 having specially shaped dis 
charge heads‘ ll may be employed to “print” de 
signs of corresponding shape on the fabric by 
directing air blasts of corresponding cross~sec~ 
tional shape. against the pile-forming ?bres to 
displace them from their original positions. The 
radial arms 10 are carried by a sleeve 12 mounted 
for rotation on a stationary hollow shaft 13 hav 
ing a longitudinal slot 14 formed therein with 
which the inner ends of the arms register suc 
cessively. It will-be understood, of course, that 
the sleeve 12 may support a plurality of sets of 
arms, longitudinally spaced along its length. 

If it is desired to make all of the pile-forming 
?bres lie in inclined position in the same direc 
tion, this result can be accomplished by any ar 
rangement of devices which will create a con 
tinuous current of air moving over the surface 
of the material in one direction. For instance, 
a transversely arranged pipe, similar to the one 
shown in Figure 2, may be provided with laterally 
directed air jets, or the holes 26 may be drilled 
in the pipe at an angle, to create a transversely 
flowing stream of air. Similarly, a pipe with a 
continuous slot may be employed, arranged at 
an angle to the line of movement of the backing 
material. 

Figure 10,. an inverted plan view, shows the 
fabric, moving in the direction of the arrow, leav 
ing the electrostatic depositing and orienting ?eld, 
with the ?bres Ila disposed in parallel relation, 
normal to the backing and held in that posi 
tionby the soft adhesive on the sheet. An air 
distributing pipe 15 is disposed beneaththe line 
of movement of the material, on an oblique line 
with respect thereto. The pipe is provided with 
a plurality-of upwardly directed openings, or, a 
substantially continuous upwardly directed slot 
16. Air, supplied to'the pipe under regulated, 
variable pressure by a hose 11, or the like, flows 
transversely across the under-surface of the 
sheet, thereby displacing the pile-forming ?bres 
from the‘position normal to theba‘cking, as in 
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dicated at Ila, to the inclined position, as indi 
cated at l 1b. ’ " ‘ 

Figure 12, a similar inverted plan, shows an ar 
rangement for displacing the ?bres laterally in 
opposite directions from a central line or “part.” 
Two pipe sections 19, 180, connected in V-shape in 
plan are provided with upwardly directed open 
ings or slots 8|, .82, so that air is caused to ?ow 
in opposite directions from a central line 83 over 
the surface of the pile-forming ?bres, thereby 
displacing them from the position normal to the 
backing, as indicated .at I la, to lie inclined in op 
posite directions as indicated at I10 and lid. 

Still another arrangement is shown in Figure 
14. In this connection, a pipe 185 is positioned 
below and at right angles to the line ofv move 
ment of the fabric. The pipe carries a plurality 
of upwardly projecting and laterally directed noz 
zles or spouts 86, which cause currents of air to 
?ow transversely with respect to the direction of 
movement of the web. As a result, the ?bres are 
all tipped laterally, as indicated at He in Fig 
ure 14. . I > , 

Preferably, the spouts or nozzles 86 are mounted 
for rotational adjustment in the pipe 85, so that 
a large number of different eifects may be pro 
duced in the pile surface, by changing the posi 
tions of some of the nozzles. For instance, as 
shown in Figure 15, the nozzles on one side of a 
central line may be directed in one direction, and 
the others in the other direction, to produce op 
positely ?owing streams’of air and to displace 
the pile-forming ?bres in opposite directions, as 
indicated at H)‘ and Hg. One nozzle l8‘! may 
project a perpendicular jetv of .air against the 
backing sheet, to accentuate the “part,” as indi 
cated at >83’ in Figure 15. .. ~, . . - 

‘ It should be understood that, in all cases, the 
?bres, lightly secured in the soft adhesive,.are 
tipped laterally or otherwise displaced from their 
lower ends to their upper ends, without bending 
the ?bres or otherwise changing them from’ their 
original state by the displacing force. In. other 
words, the ?bres are not bent or crushed between 
their areas of contact with the adhesive‘ and 
their outer ends. - . ' . ' 

Many other arrangements will suggest them 
selves to one skilled in the art from aconsider'a 
tion of this description. . . 1 

After the web of material leaves the ?bre» dis 
placing station it maybe trained over positively 
driven rollers 36, and then formed into festoons 
31 for drying or otherwise setting the adhesive. 

- When the adhesive has been set,.the ?bres will 
be maintained permanently in‘ their displaced 
positions. ’ c ' ' , 

- By regulating the size and intensity'of the‘ air 
or gas jets, the adhesive layer may be partially 
displaced and made thinner along predetermined 
lines or areas. Moreover, the ‘effect of the jets or 
blasts may, in fact, so displace the adhesive as 
to remove it entirely from such predetermined 
lines, points or spots, to the end that the back—. 
ing becomes porous and is capable of “breathing” 
in use, after the adhesive has been set. - a 

It is thought that'the-operation of the appa 
ratus will be entirely clear to those'skilled'in the 
art from a consideration of the foregoing descrip 
tion. The fabric-is unwound from the .roll 10 by 
the positively driven'rollers 36, which may be cov 
ered ‘with rubber or vother friction producing 
means. As the backing sheet passes under the 
blade 13, it receives acoating. of soft,i:semi-fluid 
adhesive, ‘of regulated thickness, depending upon 
the vertical adjustment of ‘the-blade. ;As the 
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backing sheet passes through the electrostatic 
?eld between the electrodes l5 and IE, it receives 
a coating of pile-forming ?bres in parallel, ori 
ented relation, normal to the backing“ sheet, se 
cured to the adhesive at one of their ends‘only. 
The pile forming ?bres, such as cut ?ock are 
brought into the ?eld from the source of "supply “3, 
by a continuously moving conveyor It, and the 
excess collected, as indicated in the drawings. If 
desired, two separate sources of supply may de 
liver pile-forming ?bres of diiferent colors and 
of different lengths to the conveyer IQ, for in. 
troduction into ‘the ?eld, or a mixture of ?ock 
of different colors and of different lengths may be 
placed in the hopper l8. ' ' 

Any one or more of the ?bre displacing instru 
mentalities shown in the drawings and described 
above may be employed, behind the electrostatic 
?eld or elsewhere in the path of movement of 
the pile surfaced material. The jets, blasts or 
currents of air or gas displace some or all of the 
?bres, primarily by tipping them laterally from 
their upright, oriented positions, normal to the 
backing sheet, by a lateral,‘pivoting or swinging 
movement, although some of the ?bres may, if 
desired, be displaced laterally by a translational 
movement. ' 

‘ The backing sheet may be appropriately col‘ 
ored, and a substantially transparent adhesive 
may be employed, so that the color of the back; 
ing sheet will show through the adhesive, and 
be exposed to view, along the lines, spots or 
areas, where the ?bres are displaced. If desired, 
however, a colored adhesive may be employed, 
so that the color thereof is similarly visible, 
where the ?bres have been displaced. It will be 
apparent, moreover, that combinations of col-' 
ored backing sheets and of colored adhesives 
may be employed, to produce many different or 
namental effects. Furthermore, the use of flocks 
or pile-forming ?bres of two or more different 
colors and lengths makes possible the creation 
of other color design eifects. . 
As suggested above, and as indicated in Fig 

ures 9a and 9b, ‘new and striking types of prod 
ucts may be produced by ?rst coating the fabric 
I2 with a layerof pile-forming ?bres 90 orf90a, 
embedded in a layer of adhesive 9|, then dis-' 
placing the ?bres laterally from a line, spot or 
area 92, by a jet or blast of air or gas. ' The jet 
or blast displaces'the adhesive layer 9| and de 
creases its thickness, as indicated at 93. A sec 
ondary coating of pile-forming ?bres'94 or 94a 
may then be deposited by electrostatic or ~lme 
chanical means in‘ the lines, spots or areas so 
previously opened up and are secured in the ad 
hesive 93 of reduced thickness. The secondary 
pile-forming ?bres 94 or 94a may be, of differe 
ent lengths, colors and/or other characteristics 
from the, primary ?bres 90 or 90a, to provide 
pleasing design eifects. 
_ The lines of reduced adhesive thickness con 
stitute zones having improved bending proper 
ties, as compared with the’a'reas ofthicker ad-_ 
hesive, and increase‘ the ,?exibility‘of the sheet 
asawholeg I - ‘ 

As indicated in ‘Figure 9c,‘"the primary ?bres 
90- may ‘all be tipped laterallyaway from the 
line 92, by the use of laterally directed currents, 
for instancevas suggested in Figures 12-15. _ 
As indicatedinjFigu're 9b, ‘however, the ma 

jority of the pile-'forn‘lingll?bre‘s' aoai'may .be'ileft 
in their original positions,_normal to the :backi 
ing 12 and layer of adhesive. 9|, whilethe ?bres 
90b of the primary layer,galong narrow zones on 
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each side of the line 92 may be displaced‘ and 
tipped laterally, exposing the layer of adhesive 
83 of'reduced thickness. ,The secondary ?bres 
94a may be deposited by electrostatic or me 
chanical means in the adhesive 50 exposed and 
these ?bres may be of different colors, lengths 
and/or other characteristics from those of the 
primary coating. 

In order to produce the products of Figures 
9a and 9b, it is only necessary to pass the fab 
ric through a second ?bre or ?ock depositing ap 
paratus, after the previously deposited ?bres 
have been displaced or opened up, as described 
above. 

It should also be understood that the pres 
ent invention is not limited to an over-all coat 
ed product, as the adhesive may be printed upon 
the base fabric in predetermined designs, so that 
the ?ock particles or other pile-forming ?bres 
will be secured to the backing sheet only over 
the adhesively coated areas. The ?bres in those 
areas may be displaced from their original po 
sitions, by any or all of the instrumentalities de 
scribed above, ,to produce the advantageous re 
sults contemplated in accordance with the in 
vention. 

After the fabric leaves the ?bre displacing 
means, it preferably passes to an adhesive dry 
ing or setting zone, where the adhesive is sub 
jected to heat or other drying or setting influ 
ences. After the adhesive has been set, the 
?bres will be maintained substantially perma 
nently in their displaced positions. 

It must be understood thatthe various ?bre 
displacing instrumentalities need not be used 
substantially immediately after the fibres have 
been deposited and/or oriented, as similar re 
sults may be accomplished by softening a previ 
ously set adhesive, by the use of solvents, sol 
vent vapors, or heat, depending upon the na 
ture of the adhesive. It is only important that 
the adhesive be in azrelatively soft condition, 
when the ?bres are subjected to the displacing 
in?uences, and that ,the. adhesive be subsequently 
dried, set or otherwise indurated to maintain 
the ?bres in the resulting positions. , 
In the following .claims, ;where reference .is 

made to currents, blasts or jets of air, the term 
“air” is intended toinclude any and all suitable 
gaseous media. 

All modi?cations coming within the scope of 
the appendedclaims and their equivalents are in 
cluded within the invention. 

I claim: . 

1. The method of making pile surfaced mate 
rial which comprises depositing pile forming 
?bres in substantially upright, parallel, oriented 
relation upon a layer of adhesive, subjecting at 
least a portion of the ?bres while the adhesive 
is soft, directly to a current of air of su?icient 
force to displace the ?bres from end to end 
from their original positions, and setting the ad 
hesive to maintain the ?bres in their displaced 
positions substantially permanently. 

2. The method of making pile surfaced mate 
rial which comprises forming a coating of adhe 
sive upon a backing sheet, depositing on the ad 
hesive, a plurality of pile forming ?bres in ori 
ented, parallel relation With the ?bres secured 
to the adhesive atone of their ends only, sub 
jecting at least some of the ?bres while the ad-_ 
hesive is soft, directly to ;a current of-airof suf 
?cient force to displace the ?bres from end to 
end from'their initial, oriented positions, and 
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1! 
setting the adhesive to-maintain the ?bres in the 
displaced positions substantially permanently. 

3. The method of making pile surfaced ma 
terial which comprises moving an adhesively 
coated backing sheet along a predetermined 
path, continuously forming on the adhesive a 
layer of pile forming ?bres in oriented, substan 
tially upright, parallel relation, subjecting the 
?bres directly to a current of air of su?icient 
force to displace certain of the ?bres from end 
to end from their original positions while leav 
ing other ?bres unaffected, and setting the ad 
hesive to maintain the ?bres in the resulting po 
sitions substantially permanently. 

4. The method ofmaking pile surfaced mate 
rial. which comprises moving an adhesively coated 
backing sheet along a?predetermined path, con 
tinuously forming on the adhesive a layer of pile 
forming ?bres in oriented, substantially parallel 
relation, subjecting the ?bres directly to a plu 
rality of currents of air of su?icient force to dis 
place certain of the fibres from end to end from 
their original positions while leaving other ?bres 
una?ected, and setting the adhesive to maintain 
the ?bres in the resulting positions substantially 
permanently. 

5. The method of making pile surfaced material 
which comprises moving an adhesively coated 
backing sheet along a- predetermined path, de 
positing on the adhesive, pile forming ?bres in 
oriented, substantially parallel relation, substan 
tially normal to the backing sheet, subjecting the 
pile coated surface directly to a plurality of inde 
pendent jets of air as the backing sheet is moved 
along said path and while the adhesive is soft, 
said jets being of su?lcient force to displace lat 
erally certain of the ?bres from their original 
positions along a plurality of lines while leaving 
other ?bres unaffected, and setting the adhesive 
to maintain the ?bres in the resulting positions 
substantially permanently. 

6. The method of making ,pile surfaced mate 
rial which comprises movingan adhesively coated 
backing sheet along a predetermined path, de 
positingon the adhesive, pile forming ?bres in 
oriented, substantially parallel relation, substan 
tially normal to the backing sheet, subjecting the 
pile coated surface directly to. a-plur-ality of in 
dependent jets of air as the backing sheet is 
moved alongv said path and while theadhesive is 
soft, to displace laterally certain of the ?bres 
from their original positions along a plurality of 
lines while leaving other fibres unaffected, shift 
ing the relative positions Of'the air jets andthe 
backing sheet, to vary the directions of the. lines 
correspondingly, and setting the adhesive to 
maintain the ?bres in the resulting positions sub 
stantially permanently. . ' 

7. The method of making pile surfaced mate 
rial which comprises moving an adhesively coated 
backing sheet along a predetermined path, de 
positingon the adhesive, pile forming ?bres in 
oriented, substantially parallel relation, substan 
tially normal to the backing sheet, intermittently 
directing a plurality of independent spaced air 
blasts directly toward .the?bres as the backing 
sheet moves along said .path, to displace certain 
of the ?bresfrom‘their original oriented positions 
laterally from theareasof application of the air 
blasts, and settingthe adhesiveto maintain the 
?bres‘in the resulting positions substantially per 
manently. , , . , 

.8. Themethod of making pile surfaced mate 
rialwhich comprises moving an. adhesive coated 
backing sheet valong a predeterminedpath, de 
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positing on the adhesive, pile'forming ?bres in 
oriented, substantially parallel relation, substan 
tially normal to the backing sheet, intermittently 
directing a plurality of independent, spaced air 
blasts directly toward the ?bres as the backing 
sheet moves along said path, to displace certain 
of the ?bres from their original oriented positions 
laterally from the areas of application of the air 
blasts, periodically shifting the relative positions 
of air blasts and the backing, and setting the ad 
hesive to maintain the ?bres in the resulting po 
sitions substantially permanently. 

9. A method of making pile surfaced mate 
rial which comprises moving an adhesively coated 
backing sheet along a predetermined path, de 
positing on the adhesive a layer of pile forming 
?bres of at least two different lengths and of re 
spectively different colors in oriented, substan 
tially parallel relation substantially normal to 
the backing, subjecting at least some of the ?bres 
directly to currents of air ofsu?icient, force to 
displace them laterally and thereby to expose the 
differently colored ?bres of shorter length, and 
setting the adhesive to maintain the ?bres in the 
resulting positions substantially permanently. 

10. A method of making pile surfaced material 
which comprises moving an adhesively coated 
backing sheet along a predetermined path, de 
positing on the adhesive a layer of pile forming 
?bres of at least two different lengths and of re 
spectively different colors in oriented, substan 
tially parallel relation substantially normal to 
the backing, subjecting the ?bres directly to cur 
rents of air along predetermined, spaced-apart 
lines, said currents being of sui?cient force to 
displace them laterally while leaving the other 
?bres unaffected and thereby to expose the differ? 
ently colored ?bres of shorter length along said 
lines, and setting the adhesive to maintain the 
?bres in the resulting positions substantially per 
manently. 

11. The method of making pile surfaced mate 
rial which comprises moving along a predeter 
mined path an adhesively coated backing sheet 
having a predetermined color visible on its coated 
surface, continuously depositing on the adhesive, 
pile forming ?bres of a different color in oriented, 
substantially parallel relation, substantially nor 
mal to the backing sheet, subjecting the ?bres 
directly to jets of air, as the backing sheet moves 
along said path and while the adhesive is soft, of 
su?icient force to displace the ?bres from their 
original positions while leaving other ?bres un 
affected, thereby to eXpOse to view the ?rst-men 
tioned color, and setting the adhesive to main 
tain the ?bres in the displaced positions sub-, 
stantially permanently. 

12. An apparatus for forming pile surfaced ma 
terial, comprising means for depositing upon and 
securing to an adhesively coated backing sheet, 
pile forming ?bres in substantially upright, par 
allel oriented relation, and means positioned in 
spaced relation from the ?rst mentioned means 
for directing a current of air of sufficient force 
directly upon at least some of the ?bres to dis 
place them from their original positions. 

13. An apparatus for forming pile surfaced ma 
terial, comprising means for moving an adhesive 
ly coated backing sheet along a predetermined 
path, means for depositing upon and securing to 
said adhesively coated backing sheet, pile form 
ing ?bres in substantially upright, parallel 
oriented relation, and means, positioned in spaced 
relation in the direction of movement of the back 
ing sheet from the ?bre depositing and securing 
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14 
means,- for ‘directing a plurality of jets of air di-' 
rectly toward and against the secured ?bres while 
the adhesive is soft, to displace them from their 
original positions. , ‘ 

14.'An apparatus for forming pile surfaced 
material, comprising means for depositing upon 
an adhesively coated backing sheet pile forming 
?bres in substantially parallel oriented relation, 
means for directing a current of air directly to 
ward and against the ?bres while the adhesive 
is ‘soft to displace certain of them from their 
original positions, and means for varying the 
effective direction of the air current directing 
means. 
-15. An apparatus for forming pile surfaced 

material, comprising means for depositing upon 
an ‘adhesively coated backing sheet pile forming 
?bres in substantially parallel oriented relation, 
means for directing a current of air toward the 
?bres while the adhesive is soft to displace them 
from their original positions, and means for 
varying the relative positions of the air current 
directing means and the backing sheet. ~ 

16. An apparatus for forming pile surfaced 
material, comprising means for depositing upon 
an‘ adhesively coated backing sheet pile forming 
?bres in substantially parallel oriented relation, 
means for directing a current of air toward the 
?bres while the adhesive is soft, and means for 
periodically rendering the air current directing 
means ineffective. ‘ 

1'7. A pile surfaced fabric comprising a backing 
sheet, a coating of ?exible adhesive thereon, a 
primary coating of pile forming ?bres attached 
to areas of said sheet having a thicker coating 
of said adhesive, said primary coating ?bres 
being interrupted to form patterned lines there 
in, said patterned lines having a thirmer coat 
ing of adhesive thereon, and a secondaryscoat 
ing of ?bres embedded in said thinner coating 
of adhesive, said fabric being more readily bent 
along the said pattern covered by said secondary 
coating of ?bres in said thinner coating of ad 
hesive, whereby the fabric as a whole is more 
?exible. 

18. A .pile surfaced fabric comprising a backing 
sheet, a coating of ?exible adhesive thereon, a 
primary coating of pile forming ?bres attached 
to said adhesive, said primary coating of ?bres 
being interrupted on patterned lines along which 
the coating of adhesive is thinner than elsewhere, 
and a secondary coating of ?bres of shorter length 
than those in the primary coating embedded in 
the thinner coating of adhesive along said lines, 
said fabric being more readily bent along said 
lines covered by the secondary coating of ?bres 
in the thinner coating of adhesive, whereby the 
fabric as a whole is more ?exible. 

19. A pile surfaced fabric comprising a backing 
sheet, a coating of ?exible adhesive thereon, a 
primary coating of pile forming ?bres, the ma 
jority of which are secured to said adhesive at 
oblique angles with respect to the plane of the 
backing, said primary coating of ?bres being 
interrupted on patterned lines along which the 
coating of adhesive is thinner than elsewhere, 
and a secondary coating of ?bres embedded in 
said thinner adhesive, the majority of which are 
disposed substantially normal to the plane of 
the backing, said fabric being more readily bent 
along the lines of thinner adhesive, whereby the 
fabric as a whole is more flexible. 

20. A pile surfaced article comprising a ?ex 
ible layer of solid adhesive, a primary coating 
of pile-forming ?bres attached to said adhesive 
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layer, said primary ' coating ‘ of ' ?bres'being inter; 
rupted in patterned lines along which .thecoating 
of adhesive is thinner than elsewhere, and asec 
ondary coating of ?bres of different character 
istics from those in‘ the ,primary coating em 
bedded in the thinner part of the layer of ad 
hesive along said lines. 

21. The method of making pile surfacedma 
terial which comprises depositing a coating of 
pile forming ?bres in substantially parallel, 
oriented relation upon a layer of ?exible adhesive 
of substantially uniform thickness on a backing 
sheet, subjecting the ?bres'to a, current of air 
along a patterned line and thereby displacing 
the fibres adjacent said line laterally and ex 
posing the adhesive and reducing its thickness 
along said line, depositing a secondary coating ‘of 
pile forming ?bres in oriented, upright relation 
upon the adhesive of reduced thickness along 
said line, and ‘setting the adhesive to maintain 
all of the ?bres in the resulting positions sub 
stantially permanently. 

22. The method of making pile surfaced ma 
terial which comprises depositing a coating of 
pile forming ?bres of substantially uniform 
length in substantially parallel, oriented relation 
upon a layer of ?exible adhesive of substantially 
uniform thickness on a backing sheet, subject 
ing the ?bres to currents of air diverging in op 
posite directions from a patterned line and 
thereby displacing the majority of the ?bres on 
opposite sides of said line laterally and exposing 
the adhesive and reducing its thickness along 
said line, depositing a secondary coating of pile 
forming ?bres in substantially upright, parallel, 
oriented relation upon the adhesive of reduced 
thickness so exposed along said line, and setting 
the adhesive to maintain the ?bres in the result 
ing positions substantially permanently. 
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F123. Apparatus for forming plle'surfacedma 
terial, ‘comprising means for depositing and se 
curing upon an adhesively‘coated backing sheet, 
pile forming ?bres in substantially parallel, 
oriented relation, substantially normal to the 
sheet, a plurality of air delivery devices having 
their effective'portions arranged relative to each 
other ‘in ‘accordance with a predetermined ,pat 
tern or design, means for bringing the said air 
delivery devices and the pile forming ?bres se~ 
cured uponsaid backing into proximity while the 
adhesive is soft, and means for delivering air 
through said ‘devices onto the adjacent ?bres, 
whereby the air displaces certain of the ?bres 
from their original positions relative to adjacent 
?bres in accordance with said predetermined 
pattern or design. 

LOUIS W. MILLER. 
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