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[57] 5 ABSTRACT 

A pile fabric and method and apparatus for making 
such pile fabric by applying on a backing fabric or 
other type of web or sheet material support a layer of 
cut mono-?lament ?bers of substantially equal length 
disposed perpendicularly to the face of the backing 
fabric, each of the ?bers being adherently secured to 
the backing fabric at one end of the fiber. The fibers 
are derived from a multi-ply batt of continuous ?la 
ment spread tow wherein the ?laments are all ar~ 
ranged generally parallel to one another. The batt is 
advanced in the direction in which the ?laments ex 
tend to a cutting station in synchronism with clamping 
and cutting elements operable at the cutting station to 
successively cut the batt at equal intervals in a plane 
transverse to the feed of the batt. Each strip of ?bers 
thus cut from the batt is pushed in a direction parallel 
to the plane of the cut into an accumulator chamber 
until it abuts the rear of the previous strip so loaded in 
the chamber. The cut strips merge in the chamber and 
are advanced therethrough byv the cut strips being suc 
cessively pushed into the chamber. The continuous 
layer of fibers which emerges from the exit end of the 
chamber is brought into contact with an adhesively 
coated backing fabric or other pile support to form 
the pile fabric. Preferably an endless belt knife and as 
sociated clamp, pusher and gate are employed to ef 
fect the clamping, cutting and strip advancing steps. 

15 Claims, 16 Drawing Figures 
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METHOD AND APPARATUS FOR MAKING PILE 
FABRIC 

This is a continuation of application Ser. No. 20,338, 
Mar. 17, 1970, and now abandoned. 
This invention relates to a method and apparatus for 

manufacturing pile articles such as velvet. carpets, ap 
parel linings, arti?cial turf and the like. 
An object of this invention is to provide an improved 

method and apparatus for making pile fabric which as 
sures that the pile fibers are of uniform length and indi 
vidually secured to a backing in such a manner that 
they are firmly bonded thereto to produce a pile fabric 
of good quality and appearance at an exceedingly low 
cost. 
Another object is to provide an improved method 

and apparatus for manufacturing fabric of the above 
character directly from continuous filamentary materi 
als such as crimped or uncrimped tow so as to obviate 
the hitherto customary conversion of such raw material 
into a carded web by cutting or chopping the tow into 
short randomly oriented staple, followed by carding the ' 
cut staple and forming the same into the carded web. 

Other objects as well as the features and advantages 
of this invention will become apparent from the follow 
ing detailed description taken in conjunction with the 
accompanying drawings wherein: 
FIG. 1 is a schematic elevational view taken partly in 

vertical section of one form of the ?rst stage of the 
method of the invention, and apparatus employed 
therein, wherein continuous tow is opened and spread 
progressively, and then wound into a roll of single ply 
tow in accordance with the present invention. 

FIG. 2 is a schematic elevational view taken partly in 
vertical section of the second stage of the method and 
one embodiment of a machine for practicing this stage 
of the method of the invention. 
' FIG. 3 is a fragmentary schematic elevational view 
taken partly in vertical section of a second embodiment 
of a machine for practicing the second stage of the 
method of this invention, with the clamping and cutting 
elements being shown in open position and the batt ad 
vanced to cutting position. ‘ 
FIGS. 4-9 inclusive are fragmentary schematic views 

taken partly in vertical section illustrating the sequence 
of operation of the machine of FIG. 3. 
FIG. 10 is a fragmentary semi-schematic perspective 

view of a machine incorporating the elements of the 
machine illustrated in FIGS. 3-9. 
FIG. 11 is a side elevational view of the machine of 

FIG. 10. 
FIG. 12 is a fragmentary schematic side elevational 

view of a third embodiment of a machine of the present 
invention for practicing the second stage of the method 
of this invention. ‘ 
FIG. 13 is a fragmentary schematic side elevational 

view of a modi?ed creel and feeder of the present in 
vention for forming and feeding a multi-ply batt of con 
tinous filament spread tow to the infeed conveyor of 
the machine shown in FIG. 3. 
FIG. 14 is a fragmentary top plan view of a modi?ed 

accumulator chamber construction also in accordance 
with the present invention. 

FIG. 15 is a side elevational view of the structure 
shown in FIG. 14. 
FIG. 16 is a vertical section taken on the line XVI 

XVI of FIG. 14 and slightly enlarged in scale thereover 

2 
illustrating the top plate of the accumulator chamber 
in raised position. . 

Referring in more detail to the accompanying draw 
ings, FIG. 1 ‘illustrates the first stage of the method of 
making pile fabric in accordance with the present in 
vention, this stage preferably being performed by a ma 
chine for opening continuous filamentary materials as 
disclosed in US. Pat. Nos. 3,328,850 and/or 
3,380,131, which are incorporated herein by reference. 
This tow spreading machine, designated generally by 
the reference numeral 10, is fed with raw material from 
a bale 12 of tow which may be made up of continuous 
(up to several miles in length) crimped or uncrimped 
filaments extruded from synthetic plastic materials 
such as polyester or cellulose acetate. 

Preferably, in order to achieve a high bulk-to-weight 
ratio in the end fabric as disclosed hereinafter, the ini 
tial ?lament groups are of a contorted or crimped na 
ture, i.e., the pro?le or side elevation of an individual 
mono?lament is irregular (i.e., not straight) when the 
filament is viewed from at least one side. Steam bulked 
continuous tow, steam crimped continuous filament 
tow, gear crimped continuous filament tow or knife 
edge crimped continuous tow are examples of such 
contorted mono?lamentary material. In preparing a fil 
ament group of contorted monofilaments, a wide vari 
ety of polymeric compositions may be employed, such 
as those man-made filaments listed by way of examples 
in US. Pat. No. 3,334,006. Such man-made ?bers hith 
erto have usually been supplied for further processing, 
such as being cut into staple ?ber length, baled, then 
opened by carding and converted into sliver and then 
into yarn or cigarette ?lter material. The initial mono¢ 
filament material is often supplied as “tows” which are 
bundles of generally parallel continuous ?laments, 
each such bundle containing a large number of such fil 
aments generally well over 500, e.g., 6,000 to 500,000. 
Thus, this monofilamentary material is commercially 
available as a band of tow 14 consisting of say one 
thousand strands laid side-by-side (parallel) in un 
twisted form but somewhat randomly intermingled. 
The band of tow 14, which may have an initial width of 
approximately 2 inches, is drawn upwardly from bale 
12 over stationary guide bars 16 and 18 and then 

‘ through a banding jet 20 such as that disclosed in US. 
Pat. No. 3,286,307. In the banding jet 20 the band of 
tow 14 passes through a con?ned zone de?ned by two 

_ generally parallel arcuate walls 22 and 24 where it is 
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subjected across its whole width to an air stream or 
streams which spread the tow to a width of about five 
or six inches. The partially spread tow next passes 
under a guide bar 25 and then is pulled through nip 
rolls 26 and 28 and a further set of nip rolls 30 and 32. 
An electrically grounded bar 34 may be employed in 
advance of rolls 30 and 32, if desired. After leaving 
rolls 30 and 32, the tow passes through a second air 
spreader 36, then around feed rolls 38 and 40, thence 
through a third air spreader 42, then around another 
set of feed rolls 44 and 46 and ?nally through the 
fourth air spreader 48. For further details of the struc 
ture and operation of the aforementioned air spreaders 
20, 36, 42 and 48 and spreader rolls 26, 28, 30 and 32, 
reference is made to the aforementioned US. Pat. Nos. 
3,328,850 and 3,286,307. 
The spread tow issuing from spreader 48 is in the 

form of a wide web 50, for example 6 feet in width, with 
the individual ?laments parallelized, i.e., relatively uni 
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formly latterly spaced with a minimum ofintermingling 
and overlapping such that web 50 is essentially a single 
ply having a thickness equal to the diameter of its con 
stitutent monofilament material. Web 50 is formed into 
a single-ply roll, preferably by folling up the web into 
a tubular coil on a mandrel 52 to thereby form a rela 
tively loose roll 54 of the single ply spread tow material. 
This may be accomplished by feeding web 50 onto the 
upper run 56 of an endless belt supported and driven 
by end rolls S8 and 60. Mandrel 52 may be supported 
for free rotation by loosely confining its protruding 
ends between two pairs of stationary vertical uprights 
62 and 64. Mandrel 52 is urged by gravity downwardly 
so as to rest on web 50 and press it against run 56 so 
that the mandrel and the successive convolutions of 
web 50 being wound thereon are frictionally driven 
from belt 56 to thus wind up batt 54. 
The second stage in the method of this invention in 

cludes as the next step the formation of a multi-ply batt 
of continuous filament spread tow. Referring to FIG. 2, 
a plurality of rolls 70, 72, 74, 76, 78, 80, 82 and 84, 
each identical to roll 54, are placed on a suitable sup 
port stand or creel 86 in a series of horizontal and verti 
cal rows. Each of the rolls 70, 74, 78 and 82 are individ 
ually supported for free rotation on a removable axle 
88 extending between a pair of uprights 90 (only one 
being shown) which flank the ends of the rolls to 
thereby form one vertical row of rolls. Another pair of 
uprights 92 similarly support rolls 72, 76, 80 and 84 in 
another vertical row, preferably at the same elevation 
as their respective companion rolls 70, 74, 78 and 82. 
A third pair of uprights 94 support a series of guidebars 
96, 98, 100 and 102 which extend horizontally therebe 
tween. Preferably the upper surface of each guidebar 
96, 98, 100 and 102 is disposed slightly above the level ~ 
of the upper surfaces of the associated horizontal row 
of rolls 70—72, 74-76, 78-80 and 82-84 respectively. 
The single ply web 70’ unwound from roll 70 overlies 
the like web 72’ unwound from roll 72, and these two 
single webs merge where they meet at guidebar 96. The 
merged webs 70’ and 72’ then extend at an angle down 
wardly to a presser roll 104. 

In like manner, the remaining webs 74’-84’ from 
each of the horizontal rows are guided over their asso 
ciated guidebar 98, 100 and 102 and then led down~ 
wardly so as to converge with webs 70’—72’ at roll 104, 
where the eight webs are pinched or nipped between 
roll 104 and the upper run 106 of an endless belt infeed 
conveyor 108. In this manner a multi-ply batt 110 of 
parallel continuous ?lament spread tow is formed upon 
apron 108. It is to be understood that the array of rolls 
on creel 86 may be extended both horizontally and ver 
tically, good results having been obtained with an array 
of three vertical rows of seven rolls each to form a 21 
ply batt. 
The multi-ply parallel monofilament batt 110 is 

gripped between belt 106 and the lower run 112 of a 
companion apron conveyor 114 and fed in the direc 
tion of its constituent mono?laments upwardly be 
tween the infeed guide elements 216 and 220 of a cut 
ting machine indicated generally by the reference nu 
meral 200 which, except for the infeed conveyor, is 
identical to the modified machine 200’ described in 
greater detail subsequently herein in conjunction with 
FIGS. 3-11 inclusive. Accordingly, a brief description 
of machine 200 will suffice at this point to complete the 
description of the second stage of the method of this 
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4 
invention. Machine 200 has a cutting element compris 
ing a motor driven knife assembly including a horizon 
tally reciprocated carriage in which a cutter preferably 
in the form of an endless belt knife 226 is supported by 
a pair of horizontally spaced bull wheels for continuous 
travel in a path normal to the direction of reciprocation 
of the carriage, the axes of the bull wheels being paral 
lel to the direction of carriage reciprocation. Machine 
200 also has clamping and accumulating elements com 
prising a pusher 280, a movable backstop 290 and a 
plate 284 spaced horizontally above a table 218 to form 
with the table a guide or accumulator chamber 219 
having a width approximately equal to that of batt 110 
and closed at the sides by appropriate side plates 219’ 
(FIGS. 10 and 11). While elements 216, 220, 280 and 
290 hold batt 110 clamped in cutting position, cutter 
226 operates to successively cut from the upper, lead 
ing end of batt 110 a series of strips or bands of ?bers. 
Pusher 280 thereafter pushes the cut strip into the 
guide wherein the successively cut'strips form a contin 
uous mass 124 of upright fibers which issue from the 
exit of the guide as a layer of closely packed fibers to 
be applied onto the backing fabric 126 which is fed by 
feed rolls 128, 130 and 132. A suitable adhesive 134 
may be applied to the appropriate surface of fabric 126 
by means of a doctor blade hopper 136. The lower run 
137 of the fabric runs parallel to and spaced above the 
upper run 138 of an endless belt conveyor 140 which 
is trained around drive rollers 142 and 144. Roll 128 
presses fabric 126 against the upper ends of the stacked 
array of ?bers, and the fabric conveyor together with 
conveyor 140 conveys the fibers (which are now ad 
hered at the upper ends to fabric 126) to the right as 
viewed in FIG. 2 through an appropriate oven or dryer 
schematically indicated at 146 which assists in curing 
the adhesive. The ?nished fabric 148 exits between rol 
ler 130 and guide roll 144, and may be cut to size and 
given suitable finishing treatments as will be well un 
derstood by those skilled in the art. Further details of 
the structure and operation of machine 200 may be had 
by referring the subsequent description of machine 
200’. 
From the foregoing description it will now be better 

understood how the method of the present invention 
provides an improved pile fabric and offers substantial 
economies in production. By converting continuous fil 
ament tow directly into a multi-ply mono-?lament 
spread tow batt 110 and feeding the pile ?ber stock in 
this unique form into machine 200, the method of this 
invention eliminates several intermediate processing 
steps and associated equipment hitherto employed in 
making cemented pile fabric, namely, cutting the syn 
thetic ?lament into cut staple stock in a chopper ma 
chine, then carding the staple on a carding machine, 
combing the doffer of the carding machine and accu 
mulating the combed ?eece on an accumulator to form 
a web of carded ?bers. 
Moreover, because each of the ?lmanets in batt 110 

is continuous (and may in fact extend for several 
miles), the fibers in each strip severed by knife 226 are 
all of uniform length, which is readily adjusted by alter 
ing the feeding and cutting set-up. This in turn means 
that each ?ber in the mass of cut ?bers 124 as it exits 
from the guide will have its upper end ?ush with the 
other upper ends of the ?bers, and therefore each ?ber 
will be individually secured by the adhesive to the 
backing 126. Thus, as contrasted with cut pile fabric 
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made from non-continuous ?lament, such as from fi 
bers or rovings or other similar material made up in 
batts of discontinuous fibers, the fabric 148 has greater 
strength, longer life and better appearance. 

In addition, fabric 148 suffers very little loss from 
shedding during subsequent brushing and/or electrifier 
treatments since there are no short fibers unattached 
to the backing to cause a loss of weight in the fabric as 
well as to detract from its appearance. Hence the scrap 
rate in the entire process is reduced practically to zero 
as compared to a 30 percent or 40 percent fiber loss 
when cemented cut pile fabric is produced from a 
carded, discontinuous fiber batt. 
Since the method of this invention contemplates the 

use of continuous filament spread tow, it is limited to 
the use of man-made fibers, but this is not a serious lim 
itation since such fibers now are available in a vast 
array of synthetic materials, weights and colors and in 
fact today represent the preferable material for pile 
fabrics. The concept of merging single ply spread tow, 
after the spreading process, into a multi-ply batt of 
spread tow 110 offers great versatility in selection of 
the number of plys. The batt thus formed has a very 
soft, fluffy, dense characteristic highly suitable for cut 
ting into strips and feeding onto a backing or support ° 
for the pile fiber to produce a fleecy type pile fabric. 
The density of the fabric can be easily varied by appro 
priate adjustment of the compression produced by the 
juxtaposed apron infeed belts 106 and 112. Further 
variation in density is obtained by regulating the rate of ~ 
loading of the guide chamber of machine 200 versus 
the take-away rate of the outfeed conveyor 140 and as 
sociated backing feed rollers 128, 130 and 132. 

It is to be understood that, it is within the scope of the 
present invention to form the multi-ply batt 110 by uti- - 
lizing a plurality of continous tow spreading machines 
10 connected so that each single ply web 50 exiting 
from each machine is fed directly in a converging rela 
tion to the other batts to the inlet end of the infeed con 
veyor 108 of machine 200. However, for the sake of ef 
ficient equipment utilization, it is preferred to employ 
the intermediate step of forming the single-ply web 50 
into a single ply roll 54, and then supplying a quantity 
of such individual rolls to creel 86. The production rate 
of the continuous tow spreading machine 10 is such 
that one machine can keep up with a pile fabric manu 
facturing machine 200 utilizing a multiple roll creel. 
Also, by initially setting up creel 86 with rolls 54 con 
taining progressively greater quantities of spread tow, 
the rolls will become depleted in sequence and thus can 
be replaced one at a time without shutting down ma 
chine 200. 
A preferred embodiment of the apparatus of the 

present invention particularly well adapted for practic 
ing the second stage of the method of invention is semi 
schematically illustrated in FIGS. 3-11 inclusive. As 
best seen in FIGS. 3 and 11, machine 200' has an in 
feed conveyor which merges and feeds the multi-ply 
batt 110 in a manner similar to machine 200. The in 
feed conveyor includes the nip roll 204, an apron con 
veyor 206 and two pairs of opposed feed rolls 208, 210, 
212 and 214 intermittently driven so as to advance batt 
110 upwardly against the vertical guide surface 217 of 
stationary guide plate 216 fixed to the front edge of 
table 218. Preferably rolls 208 and 210 are rotated 
slightly faster than rolls 212 and 214 to insure that the 
run of batt 110 between these two sets of feed rolls is 
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maintained in a related condition. Likewise, roll 204 is 
driven at a speed which insures that batt 110 is not 
under tension on the upper run of conveyor 206. Guide 
216 extends horizontally a distance slightly greater 
than the width or lateral dimension of batt 110. Ma‘ 
chine 200’ also includes movable pressure plate 220 
which reciprocates horizontally from the open position 
shown in FIG. 3 to the clamping position shown in FIG. 
4. The upper edge 221 of the vertical clamping surface 
222 of plate 220 moves in a horizontal plane flush with 
the upper edge 224 of guide 216. 
The cutting elements of machine 200' is an endless 

belt knife 226 trained around horizontally spaced bull 
wheels 227 and 227’ (FIG. 10) rotatable about hori 
zontal axes 228 and 228'. The lower run 230 of belt 
knife 226 is disposed parallel to and spaced very closely 
above the horizontal plane defined by edges 221 and 
224. Preferably knife 226 is a part of a commercially 
available "FEMCO" splitting head assembly manufac 
tured and sold by The Falls Engineering and Machine 
Company of Cuyahoga Falls, Ohio, and such is the type 
hitherto used for cutting or slicing large blocks of solid 
foam rubber into sheets. Such a knife assembly in 
cludes a carriage or framework 232 (FIGS. 10 and 11) 
which supports bull'wheels 227 and 227' as well as an 
electric motor 234 which drives wheel 227’ so as to op 
erate the blade of knife 226 at a speed of about 5200 
feet per minute. Knife 226 is a continuous band of high 
quality steel which runs continuously during the opera 
tion of the machine and is constantly sharpened while 
running by a pair of dressing wheels 236 and 238 each 
driven by an associated motor 240 and 242 respectively 
supported on framework 232 adjacent the upper run 
244 of knife 226. Lower run 230 preferably runs in a 
guide (not shown) and its cutting edge protrudes from 
the guide toward batt 110. Upper run 244 constitutes 
the return run and does not run in a guide. 

In accordance with the present invention, the entire 
cutting blade assembly is suported for horizontal move 
ment by three rods 246, 248 and 250 fixed to the knife 
framework 232 and protruding from the front and rear 
thereof over suitable support members of the frame 
252 of machine 200’. Rods 246 and 250 are fixed to the 
opposite lower corners of the knife framework 232 and 
respectively extend through linear bearings 254, 256, 
258 and 260 mounted on frame members 251 and 
251’. Coil’ springs 262 and 264 respectively encircle 
rods 246 and 250 and are mounted to bias framework 
232 rearward or to the left as viewed in FIG. 11 to 
wards its retracted position shown in FIGS. 3 and 11. . 
The center rod 248 extends through another pair of lin 
ear bearings 266 and 268 supported on a bracket 259 
of frame 252. Thus the lower run 230 of knife 236, in 
addition to traveling linearly in a horizontal path paral 
lel to the lateral dimension of batt 110, moves horizon 
tally with the entire knife assembly through a fore and 
aft horizontal cutting stroke defined by the retracted 
and full forward positions of run 230 shown in FIGS. 4 
and 5 respectively. Knife 226 is driven on this cutting 
stroke by a cam follower 270 (FIGS. 10 and 11) ?xed 
at one end to framework 232 and tracking at its other 
end on a suitable cam 272. Cam 272 is driven continu 
ously at a given speed by a motor 274 and shaft 276 
connected by ?exible drive element 278 to the motor. 
Shaft 276 is suitably journalled on frame 252 and ex 
tends across the frame to drive a cam and follower (not 
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shown) which are duplicates of cam 272 and follower 
270 and located at the other end of framework 232. 
Pusher 280 (FIGS. 3 and 11) is carried on the knife 

framework 232 above blade run 230 for travel with 
framework 232. Pusher 280 is co-extensive laterally of 
machine 200’ with pressure plate 220 and has an up 
right ?ange 282 the upper edge of which is disposed to 
just clear the undersurface of plate 284 during forward 
travel of pusher 280 as best seen in FIG. 8. Pusher 280 
is supported very closely above the surface of run 230 
by the plungers 286' of a pair of air cylinders 286 car 
ried by struts 285 on knife framework 232, only one 
such strut and cylinder being shown in FIGS. 10 and 
11. These cylinders are operable to reciprocate pusher _ 
280 from a retracted position wherein the front face of 
the vertical leg 282 is disposed forward of the cutting 
edge of run 230 (FIGS. 3, 4, 9 and 11) to an extended 
position wherein leg 282 enters the accumulator cham 
ber 219 and is disposed about six inches past the knife 
block edge 224 of guide 216 (FIG. 8). Each of the 
plungers 286' of air cylinders 286 has a suitable lost 
motion connection (shown only in FIG. 3) with pusher 
280 which includes a compression coil spring 287 
housed within a blind bore of the larger member 286a 
of the telescopic two-piece plunger 286’ so as to bias 
the smaller member 286b of plunger 286’ to the right 
as viewed in FIG. 3. Member 28617 has a head 2866‘ 
which is normally forced against a shoulder 286d by 
spring 287 to positively limit expansion of plunger 
286'. Plunger 286’ is normally fully extended except 
when pusher 280 is pushed back from it clamping posi 
tion shown in FIG. 5 to the position shown in FIG. 6 
against the force of springs 287 to accomplish the ret 
rograde motion explained in more detail subsequently 
herein in connection with FIG. 6. 

Similarly, pressure plate 220 is movably supported on 
framework 232 for travel therewith but can move rela 
tive to the framework 232 through a limited travel. This 
is accomplished by supporting plate 220 by a pair of 
guide rods 288 (only one of which is shown in FIGS. 10 
and 11) these rods sliding in supports 289 fixed to 
framework 232 and carrying coil springs which bias 
plate 220 toward guide 216 and against stops when 
framework 232 is fully retracted to the position shown 
in FIG. 3. 
The fiber cutting and clamping mechanism of ma 

chine 200’ also includes backstop 290 which is carried 
by a vertically reciprocable plunger 292 of a pneumatic 
cylinder 294 mounted on a carriage plate 296 which in 
turn is supported for horizontal movement above table 
218 by a pair of rods 297 (only the right hand rod being 
shown in FIGS. 10 and 11) sliding in supports 298 
mounted on the machine frame 252. The end of rod 
298 remote from plate 296 carries a cam follower 299 
which tracks in a groove 300 in the side of a cam 301 
which is driven from shaft 276. Backstop 290 has a ver 
tical face 302 (FIG. 3) which is positioned ?ush with 
the vertical face 217 of guide 216 at one position of the 
cam controlled horizontal motion of backstop 290, as 
shown in FIG. 3. Cam 301 actuates backstop 290 hori 
zontally through a cycle of three positions: from the ini 
tial backstop position of FIG. 3 toward and over run 
230 of the knife blade to the strip cut-off position 
shown in FIG. 6, and then horizontally to a strip release 
position just in front of the entrance to the accumulator 
chamber 219 as shown in FIG. 7, and then to the FIG. 
3 backstop postiion. In addition, backstop 290 is raised 
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8 
by rods 292 when in its strip release position to a 
pusher clearance position of FIG. 8, and then lowered 
to the FIG. 7 position after being cleared by pusher 
280, as indicated by the dotted lines in FIGS. 3 and 9. 
In its raised position the lower edge of stop 290 is lifted 
clear of the under surface of plate 284. In its lower po 
sition the lower edge of stop 290 is spaced closely 
above the surface of table 218, with just enough clear 
ance to permit the lower run 230 of knife 226 to pass 
between stop 290 and table 218. 
Machine 200’ downstream of the accumulator cham 

ber 219 has the previously described apron conveyor 
140 and feeding and guiding rolls 128 and 132 for feed 
ing backing fabric 126. A suitable adhesive 134, prefer 
ably latex in liquid form or an acrylic adhesive such as 
that sold under te trademark “RHOPLEX” by Rhon & 
Haas Company, may be applied to the surface of fabric 
126 to be juxtaposed to the cut fibers 124 by passing 
the fabric 126 over a plate 312 and beneath the super 
posed trough 136 which has an apertured bottom wall 
adapted to meter the liquid adhesive onto the surface 
of fabric 126. The backing fabric 126 may be any suit 
able textile or plastic ?lm material such as osnaburg 
cotton sheeting, polyester spun bond such as that sold 
by E. I. duPont de Nemours & Co. under the trademark 
“REEMAY.” or an acetate tricot knit fabric. Trough 
136 also serves as a doctor blade to spread the adhesive 
evenly over the surface of the fabric. The subsequent 
downstream equipment may include conventional fin 
ishing equipment (not shown) such as an infrared heat 
ing oven for accelerating the curing of the adhesive, as 
well as electrifying, brushing and/or polishing equip 
ment, selvage trimmers, piece cutters, etc. 
Machine 200’ is operated through a cycle of motions 

in sequence and synchronism as described hereinafter 
with reference to FIGS. 3—9 inclusive by a suitable con 
trol mechanism as will be well understood by those 
skilled in the art. For example. as indicated in FIG. 10, 
cams 316 and 318 driven by shaft 276 may be designed 
to operate microswitches of an electrical control unit 
319 which is operably connected to a solenoid air valve 
to control the actuation of pusher 280 by air cylinder 
286, and likewise to the solenoid valve controlling air 
cylinder 294 for controlling the raising and lowering of 
gate 290. In addition. control unit 318 may be suitably 
connected to a solenoid operated air cylinder 320 
(FIGS. 10) which reciprocates a pawl 322 to drive a 
ratchet wheel 324. Through suitable gearing, chain 
drives or the like. ratchet 324 imparts intermittent rota 
tion to the infeed conveyor 206 and the feed rolls 
208-214 in synchronism with the operation of knife 
226 and clamping elements 220, 280 and 290 of the 
machine. The drives for the outfeed conveyor 140 and 
the backing fabric feed rolls 128, 130 and 132 may be 
intermittent from ratchet 324 or continuous and taken 
directly from shaft 276, or a separate drive may be pro 
vided for conveyor 140 and rolls 128-132 under the 
control of a variable speed motor drive unit to facilitate 
adjustment of the fabric take-out speed. 
Machine 200I is thus operated through a cycle of op 

erations illustrated in sequence in FIGS. 3-9 to perform 
the preferred embodiment of the second stage of the 
method of the invention. Assuming the clamping and 
knife elements are in the start position shown in FIG. 
3, it will be noted that pressure plate 220 and pusher 
280 are vertically aligned, and that the lower run 230 
of knife 226 is retracted away from the stationary plate 
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216 into a retracted position relative to pusher 280 and 
pressure plate 220. Gate 290 is vertically aligned with 
guide plate 216 and is disposed closely adjacent the 
upper edge 224 thereof. These parts 216, 220, 280 and 
290 thus define a guideway for receiving the multi-ply 
continuous tow batt 110 vertically upwardly therebe 
tween, the batt being fed to a cutting position as shown 
in FIG. 3 by the incremental or intermittent drive of the 
feed rolls 208—2l4. The height of the upper end of the 
batt above the plane of cut may be set as desired, say 
anywhere between one-half inch and one and one-half 
inches, depending upon the height of the pile fiber de 
sired in the ?nished fabric. 

In the next step shown in FIG. 4, batt 110 is clamped 
both above and below the plane of travel knife blade 
230 by horizontal movement of plunger 280 and pres 
sure plate 220 toward gate 290 and guide 216 respec 
tively. This motion is accomplished by the pair of cams 
272 driving the knife framework 232 forward. During 
the initial movement from the position of FIG. 3 to the 
position of FIG. 4, the vertical ?anges of these mem 
bers 220 and 280 stay out in front of the cutting edge 
of blade 230 due to the pressure of the biasing springs 
acting between these members and the supporting 
framework 232. When the batt 110 has been ?rmly 
compressed against the stops 216 and 290 as indicated 
in FIG. 4, it will resist further movement of plunger 280 
and pressure plate 220 and forward movement of these 
clamping elements will cease even though framework 
232 is still moving to the right as viewed in FIGS. 3-5. 
This motion of framework 232 relative [to plunger 280 
and 220 is accommodated by take-up in the lost mo 
tion, spring biased connections between these two ele 
ments and the framework. 
As blade run 230 continues moving to the right with 

framework 232, it performs the cutting operation illus 
trated in FIG. 5 where run 230 is shown at the end of 
its horizontal travel in the cutting direction. This for 
ward motion of blade 230, combined with the very 
rapid travel of the continuously sharpened blade in a 
direction perpendicular to the plane of the drawing, ef 
fects a quick, clean cut off of a strip 110’ of fibers from 
batt 110 with little or no tearing, frizzled ends or 
stretching of the ?bers. The cutting edgeof knife run 
230 at the end of its cutting stroke is positioned be 
tween gate 290 and guide 216, and with the heavier de 
nier filament materials the cutting edge normally will 
have penetrated entirely through batt 110, and thus will 
have effected a complete severing of a cut strip of ? 
bers 110’. 
However, in accordance with the next step of the in 

vention, to insure a complete cut off of the fibers, par 
ticularly with a light, low density batt, backstop 290 is 
advanced a short distance to the left as viewed in FIG. 
6, on the order of one-quarter of an inch. This presses 
the cut strip 110’ of the left, pressing pusher 280 back 
along with it, and thus insures that those ?bers in a zone 
along the side of the batt adjacent block 216 are swept 
across the cutting edge of the knife blade and thus fully 
and completely severed. Pusher 280 is able to yield to 
the left as gate 290 is moved to the left because the 
telescopic plunger 286’ of the air cylinder 286 can re~ 
tract slightly due to the provision of the aforemen 
tioned lost motion connection and biasing spring 287, 
this action compressing the internal back-up spring 287 
due to the greater force exerted by backstop 290 over 
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10 
coming the back-up spring force during this slight rear 
ward movement of pusher 280. 

In the next step shown in FIG. 7, backstop 290 is 
moved horizontally very rapidly to the right as viewed 
in FIG. 7, while plunger 280 is allowed to regain its po 
sition shown in FIG. 5 at a slower rate. This causes a 
rapid enlargement of the space between plunger 280 
and stop 290, thereby allowing the strip 110' to 
“bloom,” that is, allowing the previously latterly com 
pressed mass of fibers in the cut strip 110' to expand 
latterly due to their resiliency as the clamping pressure 
is released. By thus allowing the cut strip 110' to ex 
pand prior to power actuation of pusher 280 on its 
loading stroke, popout of the cut strip is prevented. 
Such a pop-out or upward bulging might otherwise 
occur if the cut strip were suddenly released by lifting 
stop 290 from its position shown in FIG. 6 while still ex 
erting full clamping pressure. Also, this blooming'step 
reduces the frictional engagement of the right hand 
edge of the strip 110' with the adjacent face of stop 290 
so that the tendency of the cut strip 110’ to be dragged 
upwardly along with stop 290 is substantially elimi 
nated when the same is lifted in the next step shown in 
FIG. 8 to clear the entrance to accumulator chamber. 

In the next step shown in FIG. 8 gate 290 is lifted to 
the position shown in FIG. 8 and then air cylinders 286 
are supplied with compressed air via solenoid valves 
controlled by control mechanism 319. This drives 
plunger 280 to the right as viewed in FIG. 8 well into 
the entrance of the accumulator chamber 219’, thereby 
pushing the cut strip 110’ off of blade run 230 and into 
the accumulator chamber. As strip 110' is pushed into 
the chamber it butts against the previously loaded strip 
110' and pushed the same forward (to the right) in the 
chamber, thereby advancing the mass of ?bers in the. 
chamber. This successive loading of cut strips and the 
frictional pull exerted by take-out conveyor 140 serves 
to advance the mass of upright ?bers 124 onto the 
upper run 138 of the conveyor. 
The ?bers preferably are cut about one-thirty-two of 

an inch longer than the vertical spacing between the 
juxtaposed surfaces of table 218 and plate 284. This 
has been found to provide enough of an interference ?t 
between the mass of ?bers and the floor and ceiling of 
chamber 219’ to frictionally retain the ?bers in upright 
position without excessive bending of the ?ber tips. 
Cover 284 preferably has a smooth, ?at undersurface 
and may be made of stainless steel, or it may be a 
chrome-plated machined surface, and is preferably an 
electrical conductor with an electrical ground connec 
tion 284' (FIG. 3) to bleed off static electricity from 
the cut ?bers. Table 218 may be similarly constructed 
and also has an electrical ground connection 218' 
(FIG. 3). The horizontal dimension of the accumulator 
chamber from entrance to exit, or from left to right as 
viewed in FIGS. 4-9, is preferably on the order of about 
8 inches to 14 inches, but this can vary considerably ac 
cording to ?ber height, rate of production and denier 
of the fiber. The drive for conveyor 140 may be syn 
chronized so as to have intermittent motion timed with 
the cutting action of machine 200', and more particu 
larly with the loading of cut strips into the entrance end 
of the accumulator chamber 219'. It is also possible to 
drive outfeed conveyor 140 with a continuous motion 
at a speed with is an average based on the rate at which 
strips are loaded into the accumulator chamber. The 
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rate of advance of conveyor 140 and the rate at which 
strips are loaded into chamber 219’ determines the 
density of the fibers in the chamber as well as the 
amount of re-expansion of the mass of fibers as they ad 
vance toward the apron 138 of conveyor 140. This in 
turn determines the density of the fibers on conveyor 
140 and thus in the end product, and can be readily and 
precisely controlled within wide limits. 

In the final step of the method and operation of ma 
chine 200’ the knife framework 232 is retracted by 
springs 262, as permitted by the movement of cams 
272, to return blade run 230 to the position shown in 
FIG. 9. Simultaneously plunger 280 is retracted to its 
home position, by air cylinder 286 as well as by the re 
turn movement of framework 232, and pressure plate 
220 by moving with the knife framework or carriage 
232 also returns to its home position. After pusher 280 
is retracted and moved to the position shown in FIG. 9 
backstop 290 is lowered and moved to the left to its 
home position. The machine then begins another cycle 
under the control of control mechanism 319. 
The backing material 126 is fed by roll 128 at the 

same rate and in the same manner as the juxtaposed 
upper run 138 of conveyor 140, either intermittently or 
continuously, as the case may be. Preferably roll 128 is 
spaced above upper run 138 by a distance sufficient to 
provide a slight squeeze of the backing fabric 126 
against the upper ends of fibers 124 carried on run 138, 
on the order of about one thirty-second of an inch in 
terference. Conveyor 140 carries the backing with the 
cut ?bers adhesively secured thereto through a suitable 
curing oven which may be equipped with Calrod heat 
ing elements suspended over the backing fabric to 
thereby radiantly heat the backing material to cure the 
adhesive. Suitable feed rollers and material handling 

7 equipment may be provided downstream of the oven or 
heater to tension the backing by the proper amount 
relative to the speed of the feed roller 142 and backing‘ 
roller 128. 
As best seen in FIG. 10, it has been found preferable 

when dealing with synthetic ?bers such as polyester f1 
bers of relatively fine denier, such as three to six denier, 
to dimension the accumulator chamber 219, 219’ so 
that its side walls 219a are spaced laterally outwardly 
from the longitudinal side edges of the cut mass of ? 
bers 124, say for example a few inches in processing a 
60-inch width batt 110. These gaps between the cham 

12 
Thus, for the above reasons as well as for visual ob 

servation, it may be desirable to eliminate the side 
plates 219a altogether. so long as top plate 284 and 
bottom plate 218 extend laterally outwardly of the 
mass of fibers 124 by several inches on each side 
thereof. Since the fibers along the edges are under less 
restraint than the fibers inwardly thereof, this may re 
sult in fibers becoming loose from the mass and falling 
down. resulting in some disorientation of the ?bers ad 

10 jacent the longitudinal edges of the mass 124. How 
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her side walls and the fibers assist proper feeding of ' 
each cut strip of ?bers into the accumulator chamber 
because the fibers at the ends of the strip do not rub 
against or otherwise contact the side walls of the cham 
ber, either when being initially pushed into the cham 
ber or after they merge with the previously loaded 
strips and are being advanced intermittently there 
through by successive strips of ?bers being pushed into 

50 

the chamber. It has been found that if the ?bers at the , 
ends of a cut strip are allowed to drag against the side 
walls of the chamber, this may tend to tip the strip over 
or disorient some of the fibers in the strip. Hence it is 
preferable in the case of the finer denier ?bers not to 
laterally restrain the fibers at the longitudinal edges of 
the mass 124, the only retention being that provided by 
the vertical interference ?t between top plate 284 and 
bottom plate 218 of the chamber and the natural ten 
dency of the fibers to be retained by one another in the 
packed mass. 
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ever, this slight marginal zone of misoriented ?bers is 
later readily discarded by trimming the fabric 137 after 
the fibers have been secured by adhesive thereto. 

It is also to be understood that the machine 200 or 
200' of the invention may be modified with respect to 
the accumulator chamber and backing fabric feed as 
shown schematically in FIG. 12 without departing from 
the scope of the present invention. The machine of 
FIG. 12 includes all of the previously described batt 
feeding, cutting, clamping, pusher and gate structure of 
machine 200’ and hence the same has been omitted for 
clarity. The modi?ed machine has a fabric assembly 
table 400 with a horizontal flat upper surface 402 
adapted to support a horizontal run of the backing fab 
ric 126 which is being advanced toward the right as 
viewed in FIG. 12 by suitable advancing rolls (not 
shown) located downstream of the oven (also not 
shown). The supply roll 404 of the backing fabric is dis 
posed beneath table 400 and fabric 126 is fed from this 
roll and also coated with an adhesive while being fed 
beneath the table to a guide roll 406 disposed beneath 
the accumulator chamber. The axially protruding ends 
of the shaft 408 on which roll 404 is wound are sup 
ported on a stand 410 with each end of the shaft 408 
resting on a cross bar 412 and laterally restrained be 
tween a pair of uprights 414. Roll 404 is thus free to ro 
tate about a horizontal axis as the fabric is withdrawn 
from the top of the roll and fed over a series of suitably 
supported freely rotatable guide rolls 416, 418, 420, 
422 and 424 on its way to roll 406. 

It will be noted from FIG. 12 that rolls 416-424 are 
positioned to cause the backing fabric 126 to travel in 
a generally S-shaped path as viewed from the side so 
that the underside of the fabric as it is withdrawn from 
roll 404 is inverted in traversing roll 420. Thus, this sur 
face is facing upwardly as it traverses a horizontally dis 
posed ?at backing plate 426 positioned between and 
slightly above rolls 420 and 422. An adhesive hopper 
and doctor blade 428, similar in construction and oper 
ation to hopper 136 described previously, is supported 
over plate 426 so that a suitable liquid adhesive 134 is 
applied to the surface of fabric 126 which faces up 
wardly at this point. The adhesively coated surface of 
the fabric then is again inverted as it advances around 
and under roll 422, and a drip pan 430 may be posi 
tioned beneath the portion of the fabric running from 
roll 422 to roll 406 to catch any adhesive drippage from 
the now downwardly facing coated side of the fabric. 

The adhesive coated side of fabric 126 is again in 
verted in traveling around roll 406 so as to face up 
wardly where it meets the cut mass of ?bers 124. Roll 
406 is positioned to feed the coated surface of fabric 
126 flush with the upper surface of table‘2l8 so that the 
fibers 124 are adhered at their lower ends to fabric 126 
where the ?bers and fabric meet just beyond the edge 
432 of table 218. 
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The above-described undertable feed of the backing 
fabric 126 is advantageous in that it takes advantage of 
what in some cases is otherwise unused space beneath 
the table, positions the adhesive hopper 428 where it is 
easily accessible for re?lling and below the ?nished pile 
fabric so it cannot contaminate the pile fabric being 
produced on the machine, and eliminates the need for 
conveyor 140 by having the backing fabric 126 serve 
as the support and conveyor for the ?bers as they are 
transported thereon to the curing oven. This arrange 
ment is also an improvement from the standpoint of fa 
cilitating visual inspection of the mass of fibers 124 as 
they exit from the accumulator chamber so that any 
malfunctioning can be readily and quickly detected. 
The modified apparatus of FIG. 12 also illustrates an 

other form of top plate for the accumulator chamber 
pursuant to the present invention, i.e., an endless ?exi 
ble belt 434 trained taut around guide rolls 436 and 
438 positioned respectively above table 400 and table 
218 for rotation about horizontal axes. Roll 436 is suit 
ably supported in fixed position so that the lower run 
440 or belt 434 is spaced above the upper surface 402 
of the table by a distance about one thirty-second of an 
inch less than the combined vertical dimension of fibers 
124 and fabric 126. The front roll 438 is journalled for 
rotation on a shaft 442 which in turn is supported at its 
ends by a pair of air cylinders, only one air cylinder 444 
being shown in FIG. 12. One end of shaft 442 extends‘ 
through the eye of a piston rod 446 which extends up 
wardly to a connection with a piston of cylinder 444, 
and the other end of shaft 442 is similarly supported. 
Each cylinder 444 is pivotally suspended at its upper 
end on a pin 446 secured to a support bracket 448. 
Compressed air is fed to and from cylinders 444 via 

lines 450 and 452 controlled by suitable solenoid valves ~ 
actuated in timed sequence with the operation of 
pusher 280. Cylinders 444 thus are adapted to raise and 
lower the entrance end of belt 434, the same being 
shown in its lowermost position in FIG. 12. ln this posi 
tion, the undersurface of lower run 440 at roll 438 is 
spaced above the upper surface of table 218 and fabric 
126 by the same distance as top plate 284 of the previ 
ously described embodiment, i.e., so that run 440 is 
parallel to table 218, or by a slightly smaller distance 
pursuant to the practice with plate 502 described here 
inafter. Thus, the cut strips of ?bers accumulated be 
neath run 440 have a slight interference ?t between run 
440 and table 218 and between run 440 and the upper 
run of the fabric 126. Belt 434 is preferably positively 
driven in synchronism with movement of fabric 126. 
However, with heavier denier fibers the frictional en 
gagement of the upper ends of the fibers with run 440 
can be utilized to cause belt 434 to rotate counter 
clockwise. The lower run 440 thus moves with the mass 
of ?bers 124 so that the fibers experience little or no 
sliding friction between run 440 and the upper run of 
fabric 126. If desired, a back-up plate 454 supported by 
the shafts of rolls 436 and 438 may be superimposed on 
run 440 to present upward bowing thereof. 

In accordance with another feature of the present in 
vention, the entrance end of run 440 is pivoted about 
the axis of roll 436 to raise run 440 above the height of 
the cut mass 124 of fibers at the entrance end of the ac 
cumulator chamber by actuating cylinders 444 just 
prior to a cut strip of fibers being pushed beneath guide 
roll 438 by pusher 280. After the strip of fibers has 
been pushed against the previously cut strip of ?bers, 

14 
and while pusher 280 is disposed below the forward or 
entrance end of run 440, cylinders 444 are operated to 
lower roll 438 to the position shown in FIG. 12. Pusher 
280 is then retracted as described previously in con- , 

5 junction with FIGS. 8 and 9. The height of ?ange 282 
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of pusher 280 is such so as to just clear the underside 
of belt 434 when in its lowermost position. 
With this top wall pivotal lifting arrangement there is 

a minimum disturbance of the cut strip of ?bers as they‘ 
are advanced against the previously cut strip in the ac 
cumulator chamber. Moreover, the successive raising 
and lowering of belt 434 causes the lower run 440 
thereof to impart a light tamping action against the 
upper ends of the mass of ?bers 124. Preferably, belt 
434 is made of canvas coated with Te?on plastic mate 
rial containing an electrically conductive ?ller for 
grounding purposes, and the rolls 436 and 438 are 
spaced about 18 inches apart. In lieu of back-up plate 
454, the lower run 440 may be stretched taut between 
rolls 436 and 438 and is thus otherwise unsupported 
with respect to back up. ' 

Referring to FIG. 13, the machine of the invention 
may be modi?ed at the input end thereof by the addi 
tion of a batt forming station located between creel 86 
and infeed apron conveyor 206. It has been found that 
there should be no tension or drafting effect occurring 
in the infeed of the batt 110 to machine 200 or 200', 
and this batt forming station has been found effective 
to accomplish this result. With ‘this modi?cation the 
multiplicity of spread tow webs 70’, 72’, 74', 76', 78', 
80’, 82’ and 84’ extend downwardly at converging an 
gles from creel 86 in the manner described previously 
in conjunction with FIG. 2, but instead of converging 
at roll 104 or 204, the webs converge between a pair 
of tensioning rolls 460 and 462. The lower roll 462 is 
suitably supported for rotation about a horizontal axis 
and is positively driven via belt 464 from an electric 
motor 466 mounted on a stand 468. Upper roll 460 is 
disposed directly above roll 462 and rests directly on 
the multi-ply batt 110 which passes between these rolls. 
Each of the protruding ends 470 of the axle or roll 460 
extends between an associated pair of upright guides 
472 and 474 so that roll 460 can rotate freely in re 
sponse to the frictional drag of the‘ batt 110 there-v 
against. However, roll 460 is unrestrained vertically so 
that the full weight of roll 460 is effective to nip batt 
110 against the lower roll 462. 
Motor 466 is preferably a variable speed motor 

which may be set by its speed control to produce the 
drawing force to pull the webs from the creel 86 at a 
rate sufficient to feed the batt 110 to conveyor 206 
such that batt 110 exerts little or no back tension on the 
infeed conveyor 206 and downstream feed rolls 208 
and 210. Thus, this feed rate is preferably adjusted to 
maintain a slight downward sag in the portion of batt 
110 extending between rolls 460-462 and roll 204 so 
that there is slack in the batt as it enters between roll 
204 and conveyor 206. 
FIGS. 14, 15 and 16 illustrate a third form of accu 

mulation chamber in accordance with the present in 
vention which may be substituted for the ?xed cham 
bers of machines 200 or 200’ or for the endless belt 
type chamber described in conjunction with FIG. 12. 
This embodiment is shown applied to machine 200' 
and hence a description of the elements previously de 
scribed will not be repeated. The accumulator station 
500 of this embodiment includes two rigid plate mem 
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bers, the previously described stationary bottom'plate 
218 and a movable top wall 502. The chamber is open 
at its sides as well as at its exit and entrance ends. Pref 
erably the top wall or cover 502 of the chamber is a rel 
atively heavy guage stainless steel plate which may be 
suitably reinforced by a superimposed framework at 
tached thereto (not shown). The underside 504 of plate 
502 is polished to a mirror finish. Plate 502 extends lat 
erally beyond the side edges of table 218 so that its end 
edges are disposed over the side rails 251 and 251’ of 
the machine framework 252, as best seen in FIG. 14. 
It will also be seen in FIG. 14 that the longitudinal 
edges 124a and 124b of the mass of fibers 124 are dis 
posed inwardly of the side edges of table 218 by a dis 
tance of at least 1 inch. Plate 502 may be approxi 
mately l4 inches wide (the dimension taken in the 
plane of the drawing between the entrance edge 506 
and the exit edge 508 of plate 502). 
Movable cover plate 502, like the previously de 

scribed belt cover structures 434 and stationary cover 
284, serves to hold the cut ?bers in the accumulator 
chamber as the mass of cut ?bers 124 is accumulated 
therein and fed out to the conveyor 140 for adhesion 
to the backing fabric as explained in conjunction with 
machine 200'. The density of the mass of fibers 124 is 
increased while in transit through the accumulator 
chamber by controlling the rate of infeed of the cut 
strips relative to the take-away rate of conveyor 140. 
Hence there is a tendency for the cut strip last loaded 
into the chamber to spring or pop back when the 
pusher 280 is retracted after loading the cut strip into 
the chamber. However, by clamping the cut strips be 
tween its underside and the upper surface of table 218, 
cover 502 limits or prevents such pop-back and keeps 
the mass of ?bers vertically clamped under light inter 
ference fit pressure as they are advanced to the accu 
mulator chamber. Also, if the cut strips were not thus 
restrained from above by cover 502, they would tend 
to bulge upward when the entire mass is squeezed dur 
ing the ‘loading of a cut strip into the entrance end of 
the accumulator chamber. 

Plate 502 is supported adjacent its exit edge 508 by 
a pair of threaded bolts .510 and 512 which extend 
through apertures in plate 502 and are adjustably 
locked in position by a pair of lock nuts 514 and 516 
respectively disposed above and below plate 502. The 
lower ends of bolt 510 and 512 rest slidably on side 
rails 251 and 251' respectively. 
The entrance edge 506 of plate 502 is raised and low 

ered by a pair of air cylinders 518 and 520 ?xedly se 
cured to support brackets 522 and 524 respectively 
which are part of the stationary framework of the ma 
chine. Each air cylinder has its piston 526 (FIG. 16) 
connected by a rod 528 to a bracket 529 affixed to the 
upper side of plate 502, the eye of the piston rod slid 
ably receiving the shank of the bracket shaft there 
through with a loose clearance to accommodate the 
pivotal movement of plate 502 relative to the vertical 
movement of rod 528. 
The upper and lower limits of the pivotal travel of 

plate 502 are determined by an adjustable stop struc 
ture comprising a threaded bolt 530 (FIG. 16) ?xed at 
one end to the upper surface of plate 502 and extend 
ing upright therefrom through a slot in a stationary 
plate 532 secured to bracket 524. A pair of lock nuts 
534 are threadably carried on stud 530 above plate 
532, and another pair of lock nuts 536 are carried on 
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stud 530 below plate 532. When the air cylinders 518, 
520 lift plate 502, the lower stop nuts 536 strike the un 
derside of plate 532 and thereby determine the upper 
limit of travel of the plate. Similarly when air cylinders 
518 and 520 are actuated to exhaust air from beneath 
the pistons 526, thereby allowing plate 502 to drop by 
gravity, the lower limit of travel of the plate is deter 
mined by the setting of stop nuts 534 upon striking the 
upper surface of plate 532. An adjustment stop struc 
ture identical to thatjust described is provided adjacent 
cylinder 518 and includes another stud 538 (FIGS. 14 
and 15), adjustable pairs of stop nuts 540 and 542 and 
a slotted bracket plate 544. During such pivotal move 
ment of the accumulator chamber'cover 502, it pivots 
about a pivot point de?ned by the sliding contact of the 
lower end of studs 510 and 512 with rails 251 and 251' 
respectively. 
Air cylinders 518 and 520 are activated in any suit 

able manner as by a mechanically driven cam which ac 
tuates a microswitch connected in circuit with a sole 
noid valve which in turn controls the flow of air to the 
cylinders. Such cam and control switches (not shown) 
may be conveniently grouped with cams 316 and 318 
and switch 319 described in conjunction with FIG. 10, 
as will be well understood by one skilled in the art from 
the preceding description. ‘ 

In operation, the batt 110 is sequentially cut into 
strips as described in conjunction with machine 200 
and 200’ and then the microswitches which control the 
forward loading motion of pusher 280 and the lifting 
motion of air cylinders 518 and 520 are actuated simul 
taneously. Thus, as pusher 280 starts to move forward 
on its stroke as shown in FIGS. 6, 7 and 8, the entrance 
end or edge 506 of cover 502 is lifted from its lower 
most position (broken lines, FIG. 16) toward its upper 
most position (solid lines, FIG. 16). Hence by the time 
a cut strip 110’ reaches a point beneath edge 506 there 
will be a clearance between the upper ends of the ?bers 
in strip 110’ and that portion of the undersurface 504 
of cover 502 adjacent edge 506 of, for example, ap 
proximately one-fourth of an inch in the case of contin 
uous spread tow polyester ?bers which are cut to a 
length (height) of ?ve-eighths of an inch. 
When the cut strip 110’ of ?bers has been advanced 

about three inches past edge 506 by pusher 280 to the 
position indicated by strip 110” in FIG. 16, the micro 
switches for cylinders 518 and 520 actuate the associ 
ated solenoid valves to release air from the cylinders so 
that cover 502 is dropped to its lowermost position. In 
the case of the example set forth above, this places the 
portion of the undersurface of cover 502 adjacent edge 
506 a vertical distance of nine-sixteenths of an inch 
from the upper surface of table 218. After the cover 
has been dropped to its lowermost position, pusher 280 
is withdrawn from under the cover to return to its home 
position in the sequence shown in FIGS. 8 and 9. 
During such pivotal movement of cover 502, its de 

livery end remains substantially a ?xed height above 
table 218. For the example given, this height is adjusted 
such that the spacing between the upper surface of 
table 218 and the portion of undersurface 504 of cover _ 
502 adjacent its rear edge 508 is equal to or slightly 
greater than the cut height of the pile ?bers, or prefera 
bly eleven-sixteenths of an inch in the case of ?bers cut 
to ?ve-eighths of an inch. Hence in the raised position 
of cover 502, the undersurface 504 thereof is inclined 
upwardly‘ relative to table 218 as shown in solid lines in 
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FIG. 16 to provide a clearance space above the plane 
of the upper ends of the cut fibers in the mass 124 of 
cut fibers, whereas in the lowermost position of cover 
502 its underside 504 is inclined ‘downwardly toward 
table 218 and forwardly toward edge 506 as shown in 
broken lines in FIG. 16. In the lowered position the un 
dersurface 504 adjacent rear edge 508 thus remains 
substantially stationary and spaced slightly above the 
upper ends of those ?bers in the mass 124 which have 
moved beyond cover 502, whereas the entrance edge 
506 is about one-sixteenth of an inch below the cut 
length of the fibers. Hence the ?bers in strip 110’ below 
cover 502 and adjacent its entrance edge 506 are _ 
squashed down by this amount when the cover is 
dropped to its lowermost position. The last loaded cut 
strip thus is frictionally retained by the cover against 
retrogressive expansion, the slight inclination of the 
cover assisting in this action and tending to allow ex 
pansion in the forward direction of movement of the 
mass of fibers 124. 
Although the above spacing dimensions will vary for 

different fiber cut heights, preferably entrance edge 
506 is spaced one-sixteenth to one-eighth of an inch 
less than the height of the cut fibers in its lowermost po 
sition, and in its raised position is at least flush with the 
cut height of the fibers, but preferably is raised slightly 
thereabove. The undersurface of the outlet end of 
cover 502 (adjacent edge 508) is preferably spaced 
from the polished metallic electrically conductive and 
grounded surface of table 218 by a distance at least 
equal to the cut height of the ?ber but preferably is 
one-sixteenth of an inch above the ?ber cut height. 

It has been found that a movable top plate 502 con 
structed as described above will provide greatly im 
proved results in terms of preventing tip-over of the cut 
strips of fibers as they are pushed into the accumulator 
chamber, as well as preventing or reducing random dis 
orientation of the ?bers in the cut strips. The aforemen 
tioned tamping action is also imparted by plate 502 to 
the plurality of cut strips of fibers after they have been 
merged into the accumulator chamber, this tamping 
occurring respectively on each strip each time a cut 
strip of ?bers is loaded into the accumulator chamber 
during a cycle of motions described previously, but due 
to the inclination of the cover, the tamping becomes 
lighter as the strip is moved toward the outlet of the ac 
cumulator chamber. The movable top plate 502 thus 
allows the density of the ?bers to be doubled in the ac 
cumulator chamber without the disorientation of the 
fibers which might otherwise occur with a ?xed top 
plate. 

It is to be understood that the first stage of the 
- method of the present invention, i.e., providing a 
source of continuous spread tow in the form of a web 
having a plurality of generally parallel synthetic mono 
filament continuous ?bers, may be performed by utiliz 
ing the tow combing apparatus and process disclosed in 
US. Pat. No. 3,421,185 instead of using the air spread 
ing process disclosed in the previously cited US. Pat. 
No. 3,328,850. With either process, when making ap 
parel lining and outerwear pile fabric pursuant to the 
present invention, it is preferred to use crimped tow 
with, for example, 10 to 12 crimps per inch, or other 
crimp frequencies such as disclosed in US. Pat. No. 
3,421,185, in order to achieve a high bulk to weight 
ratio in the fabric. This result is achieved because the 
individual cut fibers which make up the high pile of the 
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fabric 148 have the crimps of one'?ber oriented in a 
random relationship to the crimps of the other fibers 
due to the spreading and/or combing processes plus the 
formation of single webs into a multi-ply batt prior to 
the cutting operation. 
One fabric produced by the method and machine of 

the present invention as described previously herein 
thus comprises a novel cemented pile fabric in that it 
consists of a substrate made up of a backing material 
and a coating of adhesive on one surface thereof, and 
a high pile extending from one face of this substrate. 
The pile consists of a mass of crimped synthetic cut 
mono?lament ?bers derived from spread tow. The ? 
bers each have one end in adhering engagement with 
the adhesive. and are arranged generally perpendicular 
to the plane of the substrate and thus extend therefrom 
generally parallel to one another a uniform distance 
from the substrate. 
We claim: 
1. A method of making pile fabric comprising the 

steps of: 
a. providing a source of tow comprising at least one 
web made up of a plurality of continuous ?laments 
oriented side-by-side in a generally coplanar array 
with the longitudinal axes of its constituent ?la 
ments generally parallel and loosely joined to 
gether solely by the random mechanical frictional 
adherence of laterally adjacent filaments; 
feeding said tow web while so oriented and loosely 
joined to a cutting station; 

c. cutting said tow web transversely to said longitudi 
nal axes of the ?laments thereof at intervals equally 
spaced longitudinally along the filaments while 
holding said web clamped between gripping ele 
ments on opposite sides of the plane of cut to 
thereby form a series of strips of cut ?bers with 
substantially all of the fibers in each of said strips 
having the same length and remaining loosely fric 
tionally joined to laterally adjacent ?bers in said 
strip solely by said mechanical frictional adher 
ence; 

b. 

d. accumulating said strips into a mass of loosely ’ 
joined cut fibers wherein said cut fibers in each 
strip are loosely joined solely by being randomly 
mechanically frictionally adhered to laterally adja 
cent ?bers and the adjacent ?bers of adjacent strips 
are likewise loosely joined together, said cut ?bers 
being arranged with their longitudinal axes gener 
ally parallel to one another and with the opposite, 
cut ends of each ?ber arranged generally ?ush with 
the associated opposite, cut ends of the other ?bers 
in said mass whereby said mass has oppositely dis 
posed, uniformly spaced ?rst and second surfaces 
de?ned by the exposed opposite, cut ends of said 
?bers; 
maintaining said ?laments while in said web and 
said ?bers while in said strips and in said mass of 
cut ?bers free of any adhesion to any material 
other than the respective ?laments and ?bers 
themselves during said steps (a), (b), (c) and (d); 
and 
then while said ?bers are so maintained in said ar 
ranged loosely joined mass, adhering by means of 
an adhesive a backing material to at least one of 
said ?rst and second surfaces of said mass of cut ? 
bers to thereby form a pile fabric wherein substan 
tially all of the cut ends of said ?bers de?ning said 



3,839,114 
19 

one surface are adherently secured by said adhe 
sive to said backing material, the fibers extend 
transversely from said backing material, the ?ber 
orientation of said mass is retained in said fabric 
and said ?bers are free of adhesive between said 
surfaces at least prior to the adhering of said back 
ing material. 

2. The method as set forth in claim 1 wherein step (a) 
further comprises providing a multi-ply batt of spread 
tow made up of a plurality of layers of spread tow ar 
ranged with the filaments of each layer generally paral 
lel to and extending in the same direction as the fila 
ments of the other layer or layers with said layers 
loosely joined together solely by the random mechani 
cal frictional adherence of laterally adjacent ?laments 
of laterally adjacent layers, and wherein steps (b) and 
(c) are performed on said multi~ply batt with said batt 
being fed in step (b) in the direction of the longitudinal 
axes of the filaments thereof. 

3. The method as set forth in claim 2 wherein said ac 
cumulating step (d) further comprises the step of re 
leasing said cut strip of ?bers from being clamped after 
said cutting step (c) while said strip is resting on a sup 
porting surface to allow the cut strip of ?bers to later 
ally expand in the direction of the cutting action, and 
then immediately pushing said expanded strip on said 
surface laterally into contact with the immediately pre 
ceding cut strip in a mass of ?bers made up of previ 
ously cut strips. 

4. The method as set forth in claim 2 wherein step (a) 
further comprises providing a multi-ply batt of spread 
tow made up of a plurality of layers of crimped syn 
thetic monofilament spread tow arranged with the 
monofilaments of each layer generally parallel to the 
monofilaments of the other layer or layers. 

5. The method as set forth in claim 4 wherein said 
monofilament ?bers are maintained in an arrangement 
with the crimps of one fiber oriented in a random rela 
tionship to the crimps of the other ?bers both length 
wise of the ?ber and angularly about the longitudinal 
axis of each fiber during steps (b), (c), (d), (e) and (f) 
whereby the pile fabric made by said method has a high 
bulk-to-weight ratio with said random relationship of 
the crimps of the ?bers maintained in the completed 
fabric. 

6. The method as set forth in claim 5 wherein said 
spread tow comprises polyester plastic material in the 
range from about 3 to 6 denier. 

7. The method as set forth in claim 1 wherein step (a) 
further comprises providing a plurality of single plies of 
said webs each wound up in a roll, arranging a plurality 
of said rolls on a support in spaced relation to one an 
other for rotation about the respective axes of the indi 
vidual rolls and with the axes generally parallel, feeding 
a plurality of webs one from each of said rolls in the di 
rection of the longitudinal axes of the mono?laments 
thereof to a point of convergence whereby said plural 
ity of single ply webs derived from said rolls are super 
imposed to form a multi-ply batt of spread tow made up 
of a plurality of layers of spread tow arranged with the 
mono-?laments of each layer generally parallel to and 
extending in the same direction as the mono?laments 
of the other layer or layers. 

8. The method as set forth in claim 7 wherein said 
cutting step (c) further comprises severing said batt of 
tow at successive equally spaced increments by provid 
ing an endless running band knife having at least one 
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straight blade run, relatively moving said knife and said 
batt to cause said one run of said blade to sequentially 
cut through said batt and at high speed in a straight 
path across said batt. 

9. The method as set forth in claim 8 wherein said 
knife blade and batt are reciprocated relative to one 
another to intermittently and sequentially cut said 
strips in step (c) while said run is caused to continu 
ously maintain said high speed travel. 

10. The method as set forth in claim 1 wherein said 
accumulating step (d) further comprises the step of re 
leasing said cut strip of fibers under partial restraint by 
moving said gripping elements apart after said cutting 
step (c) while said strip is resting on a supporting sur 
face to allow the cut strip of ?bers to laterally expand, 
and then immediately pushing said expanded strip on 
said surface laterally into contact with a mass of fibers 
made up of previouslycut strips. 

11. The method as set forth in claim 1 wherein said 
method is performed by a machine having: 

1. means for advancing said web to a cutting station. 

2. a knife blade reciprocable transverse to said web 
at said cutting station; 

3. an accumulator chamber disposed adjacent said 
cutting station and having a ?at surface for receiv 
ing said strips of cut ?bers severed from said web 
by said knife, 

4. a guide plate disposed in advance of said knife 
blade relative to the advancement of said web and 
having an edge disposed closely adjacent the plane 
of reciprocating travel of said knife blade and flush 
with said chamber surface. 

5. a pressure plate juxtaposed to said guide plate and 
movable toward and away from said guide plate‘, 
said web being fed in a path which extends between 
said guide plate and pressure plate, 

6. a backstop disposed adjacent the feed path of said 
web generally flush with said guide plate and on the 
side of said plane of blade travel remote from said 
guide plate, 

7. a pusher juxtaposed to said backstop and .on the 
same side of said web as said pressure plate, 
and wherein said machine is operated to cause said 
web, knife blade, pressure plate and backstop to 
move through a cycle of clamping, cutting and 
cut strip advance steps to perform steps ( b), (c), 
(d), (e) and (f) of claim 1 as follows: 

a. said backstop is aligned ?ush with said guide 
plate and said pusher and said pressure plate are 
aligned ?ush with one another and retracted 
from said backstop and guide plate respectively, 

b. said web is advanced to bring its free end a given 
distance past said plane of blade travel corre 
sponding to the height of cut of the strip to be 
severed from said free end of the web, 

c. said pusher and said pressure plate are advanced 
toward said backstop and said guide plate respec 
tively to clamp the web therebetween, _ 

d. said blade is advanced across and through the 
thickness of said clamped web to cut a strip of ? 
bers therefrom, ' 

e. said backstop is elevated above the path of travel 
of said pusher to release said cut strip, 
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f. said pusher is advanced to push the cut strip 
along said chamber surface into the accumulator 
chamber, and I 

g. said backstop, pusher and pressure plate are re 
turned to their respective positions set forth in 
subpara'graph (a) hereinabove. 

12. The method as set forth in claim 11 wherein said 
backstop is- retracted between the steps of subpara 
graphs (d) and (e) to allow the cut strip to bloom to 
ward said accumulator chamber along said surface 
thereof. 

13. The method as set forth in claim 11 wherein said 
machine is operated to cause said backstop to advance 
toward said pusher and over said blade after said blade 
is advanced to cut said strip to thereby push all of the 
fibers of the strip being severed over said blade to in 
sure a complete cut-off of the strip from the batt. 

14. The method as set forth in claim 13 wherein said 
pusher is moved by said backstop in a direction away 
from said accumulator chamber such that said pusher 
backs up when said backstop is advanced over said 
blade. 

15. The method as set forth in claim 11 wherein said 
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flat surface of said accumulator chamber is defined by 
a bottom plate extending horizontally and adapted to 
support a plurality of the cut strips of ?bers thereon. 
and said chamber also includes a cover disposed above 
said bottom plate. said method comprising the further 
steps of supporting said cover with the edge thereof ad 
jacent the exit end of said chamber spaced from said 
bottom plate a distance at least approximately equal to 
the theoretical cut height of the ?bers in the cut strips 
and such that said plate can pivot about a horizontal 
axis located adjacent said exit end of said cover and ex 
tending perpendicular to the direction of movement of 
said pusher to thereby raise and lower the entrance 
edge of said cover between upper and lower positions 
spaced from the bottom plate by distances respectively 
at least equal to and slightly less than theoretical cut 
height of the ?bers of said strips, pivoting said cover to 
lift said edge to said upper position prior to the cut strip 
being pushed into said chamber by said pusher and piv 
oting said cover to lower said edge to said lower posi 
tion prior to withdrawing said pusher from said cham 
ber during each cycle or motion of the pusher. 

>l< >l< * * >l< 


