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UNITED STATES PATENT OFFICE 
2,242,864 

APPARATUS FORMAKING PLEFABRICS 
Christopher Luckhaupt, Jamaica, N. Y. 

Application June 1, 1939, Serial No. 279,696 
(C. 154-1) 5 Claims. 

My present invention relates to pile fabrics, 
and more particularly to an improved apparatus 
for making pile fabrics. 

In carrying Out my invention I utilize a warp 
of any desired width and of indeterminate length 
and fold the individual members of the Warp 
into folds of any desired length, such as Would be 
Suitable for use on a pile fabric, as a rug or carpet, 
and while retaining the individual members of 
the warp in folded condition apply an adhesive 
in liquid or semi-liquid form to One end of the 
folds and bring such end into juxtaposition with 
one face of a base fabric and which base fabric 
greferably has, on its contacting face, adhesive 
in liquid form. The adhesive is preferably rub 
ber or any similar yielding, adhesive and resilient 
material which will in its cured state retain its 
resiliency to such a degree as not to Seriously 
affect the pliability of the resulting pile fabric. 
After the folded warp threads have been caused 
to adhere to the surface of the base fabric, and 
the adhesive sufficiently set or cured to be in 
permanent form, the then other ends of the folds 
are cut or severed to produce on the base fabric 
a pile whose height is determined by the length of 
the loops or folds in the warp threads. 

I may in practicing my invention utilize as the 
material from which to make the pile of the re 
sulting fabric, a bat of fibers which may be fed to 
the point of use directly from a carding machine. 
Such bat necessarily will be of a width equal 
to the width of the desired pile fabric, whether 
such pile fabric is to be ordinary stair carpet 
width or the usual rug width, and the folds are 
made in the bat in the same manner as the folds 
are made in the individual threads in the Warp 
above referred to. 
A feature of my invention is an improved ma 

chine for applying fibers to a base material to 
produce a pile fabric. 
A feature of my invention is an improved ap 

paratus for making pile fabrics. 
The present application is a continuation in 

part of my co-pending application Serial No. 
118,201, filed December 30, 1936. 

In the accompanying drawings illustrating a 
machine embodying my present invention: 

Figure 1 is a schematic view of my machine and 
illustrating the various operations forming a pile 
fabric according to my present invention; 

Figure 2 is a sectional elevation taken on the 
line 2-2 of Fig. ; 

Figure 3 is a sectional elevation taken on the 
line 3-3 of Fig. 1; 
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Figure 4 is a sectional elevation taken on the 
line 4-4 of Fig. 1; 

Figure 5 is a sectional end elevation taken. On 
the line 5-5 of Fig. 4; 

Figure 6 is a fragmentary plan view of a Small 
portion of one of the endless conveyor belts show 
ing the steel tape for spacing the bars in posi 
tion thereon; 

Figure 7 is an end elevation of the structure 
shown in Fig. 6 and showing the mechanism for 
attaching the steel tape to the endless belt; 

Figure 8 is a sectional end elevation through 
the endless belt, the steel tape, and the means 
for securing said two elements together; 

Figure 9 is a detail of One end of a cross bar 
and the means for attaching such end in asso 
ciation with the endless belt and steel tape; 

Fig. 10 is a view. On a relatively enlarged scale 
of an apparatus similar to but slightly modified 
from that shown in Fig. 1; 

Fig. 1 is a side elevation of One cutting roller 
for shearing the loops of the pile fabric, and 

Fig. 12 is a side elevation of the other of the 
loop cutting rollers. 

Referring to the drawings and particularly to 
Figure 1, there is shown a schematic layout of a 
machine embodying my invention. In such ma 
chine, there is a rectangular framework composed 
generally of commercial structural angles and 
consisting of base members 0, end uprights f, 
top members 2, and the necessary gussets and 
struts (not shown) for erecting such members 
into a rigid hollow framework. Secured to the 
end uprights by rivets 3, and extending along 
each side of the framework, are the angle mem 
bers 4 and which constitutes a platform or table 
on which is mounted the apparatus constituting 
my improved machine. 

Referring specifically to Figure 2 in conjunc 
tion with Figure 1, it will be noted that the spaced 
side frame members 4 are drilled to receive 
bearings 5 which are in alignment with each 
other, and in such bearings is rotatably mounted 
a shaft 6. The shaft 6 is positioned relative 
to the side frame members and is prevented from 
end play by the collars 7 Secured to the shaft 6 
by means of pins f8. On one end of the shaft 
6 is keyed a gear 9 of any desired diameter 
and pitch for a purpose to be hereinafter de 
Scribed. To the other end of the shaft 6 is se 
cured, by keying or in any other desired manner, 
the Worm wheel 20. The worm wheel 20 meshes 
with and is driven by a Worm 2 secured to a 
shaft 22 rotatably mounted in aligned bearings 23 
Secured to a bracket 24. Such bracket 24 is in 



2 
turn secured to the uprights of the frame 
work. Also secured to the uprights forming 
part of the framework is a bracket 25 on which is 
mounted a prime mover, such as an electric 
motor 26, and which derives energizing current 
from any suitable source. On the drive shaft of 
the motor 26 is secured a pulley 2 which is in 
alignment with a pulley 28 secured to the shaft 
22 above referred to. Over the pulleys 27 and 28 
runs a belt 29 and by means of which power is 
transmitted from the motor 26 to the shaft 6 
through the worm 2 and worm wheel 20. 

Intermediate the end uprights f are uprigh 
30, such uprights being secured to the lower and 
upper members ?o and 2 respectively, preferably 
by rivets. Secured to each of the uprights 30 and 
extending parallel to and above the angles fare 
frame members 3f." In these frame members are 
aligned bearings, in which is rotatably mounted 
a shaft 32 which lies parallel to the shaft 6. At 
the upper end of the uprights 30 are secured 
frame members 33, and such frame memberslie 
parallel to but above the members 12. In the 
frame members 33 are aligned bearings, in which 
is rotatably mounted the shaft 34 which lies di 
rectly above and parallel to the shaft 32, and, 
therefore, the shaft 6. - - 
Secured to the end uprights to which is se 

cured the bracket 24 are bracket members 35 and 
in these bracket members are aligned bearings in 
which is rotatably mounted the shaft 36, such 
shaft being parallel to the shafts 6, 32, and 34. 
Directly beneath the shaft 36 and rotatably 
mounted in aligned bearings in the frame mem 
bers 4 is a shaft 37 also parallel to the shafts 
above mentioned. 
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the framework 42 terminates at a point approxi 
mately above the shaft B, and in the framework 

, 42 are the bearings 54. These bearings are in 
alignment with each other, and rotatably mount 
led therein is a shaft 59, such shaft lying above 
and parallel to the shaft f8. Also, the shaft 55. 
is prevented from axial movement in the bear 
ings 54 by means of the collars 56 secured there 
to, as shown in Figure 2. To One end of the shaft 
55 is secured a gear 5 equal in pitch and diam 
eter to and meshing with the gear f3. There 
fore, it will be apparent that the shaft 55 rotates 
at the same speed but in a direction opposite to 
the direction of rotation of the shaft 6. 
On each of the shafts 6,32, 34, 36, 37, and 55 

are keyed gears 58. These gears are spaced 
apart from each other, as shown in Figure 2, 
and each of such gears is provided with a flange 
58 for a purpose to be hereinafter described. 
Over the gears 58 run endless gear chains or 

belts 60 and 6 in a manner to be described. For 
example, over the gears 58 on the shafts 55, 32, 
and 4 runs the endless gear chain or belt 6. 
Over the gears 58 on the shafts 6, 32, 34, 36, and 
37 run the chains or belts 6. 
The endless chains or belts 60 and 6 are 

preferably made of flexible resilient material, 
such as rubber. Over each of the chains or belts 
is secured a steel band 62. The steel band 62 is 
secured to the chain or belt, as the chain or belt 
6, by a plurality of clips 63, as shown in Figures 
6, 7, and 8. The top and inner surfaces of the 
endless chains or belts 6 and 6 are provided 
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Secured to the frame members 4 are members 
38 and 39 arranged in pairs and spaced apart 
from each other, as clearly shown in Figure 1. 
The upper ends of the pairs 38 and 39 are pro 
vided with vertical slots 40 and 4 respectively. 
Associated with one of each of the pairs of men 
bers 38, 39 on each of the frame members 4 are 
members 42 of a framework. Each of the mem bers 42 is provided with laterally extending pins 
43 which extend through the slots. 40 and 4 of 
the uprights 38 and 39 of the pairs of uprights, 
and the ends of the pins 43 associated with the 
pair of uprights 39 have secured thereto one end 
of a spring 44, the other end of this spring being 
secured to a pin 45, which in turn is secured to 
the side frame members, 14. The springs 4 tend 
to keep the pins 43 in the lower end of the slots 
40 and 4, and, therefore, tend to keep the frame 
members. 42 in their lowermost position, as 
viewed in Figure 1. 
Each of the frame members 42 is provided with 

longitudinal slots 45, the slots being arranged in 
pairs, Pivotally mounted on shaft 46 are links 
47, to the upper end of which is secured the ends 
of a shaft 48 which extends through the rear 
ward pair of slots 45. Pivotally mounted on 
shaft 49 in the frame members 4 are the lower 
ends of levers 50. The levers 50 extend up- - 
wardly to a point above the frame members 42, 
and to the upper ends thereof is secured a shaft. 
5. Extending through the slots 45 adjacent the 
uprights 39 is a shaft 52 and to which is pivoted 
the levers 50 and also the rearward end of con 
necting rods 53. The forward ends of the con 
necting rods are also pivotally mounted on the 
shaft 48. 
By means of the levers 50, the shafts 48 and 

52 may be utilized to raise or lower the frame 
work comprised of the members 42. The end of 
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with transversely extending, equally spaced slots 
64. These slots are of a dimension to receive a: clip. 65 secured, by riveting, welding, brazing, or 
in any other suitable practical manner, to the ... 
ends of flat bars.S. The ends of the clips 65 
are provided with, at their extreme outeriends, 
an upwardly extending hook member 67. The 
steel bands 62 are each provided with parallelly 
arranged, equally spaced slots 68, and which slots, 
when the steel bands are clamped : onto the 
chains or belts 60 and if by the clips 63, are in 
alignment each with its respective slot 64 and, 
therefore, a clip 65 positioned in a slot 64 will. 
have the hooked member 67 extending upwardly 
through the slot 68 in the band or tape 62. . . . . . . . 
The shafts 55 and 32 are parallel to each other 

and their axes lie in the same horizontal plane. 
When the framework 42 is in its lowermost posi 
tion, thus bringing the shaft 55 into operative 
association with the shaft 6, the chains or belts. . 
60 and 6, together with the bars 66, form a . 
throat at the point 70 into which may be fed. 
material to be operated upon. 
As the belts 60 and 6 move to the left, as 

viewed in Figure 1, the reaches thereof extending 
from the shafts 55 and 6 to the shaft 32 lie in 
the Same horizontal plane and the bars 66 asso 
ciated with each of said gear belts interlock or 
inter-engage with each other so as to have the 
bars 66 form a platform of a plurality of par 
allelly arranged bars. As material is fed into the 
throat 70 in the form of parallelly arranged warp 
threads or as a bat of parallelly arranged fibers, 
the bars 66 in moving into the throat and into 
parallel relationship to each other on the hori 
Zontal reach referred to, will cause the warp 
threads or parallelly arranged fibers to assume a 
Serpentine form, thus filling the spaces between 

75 

adjacent bars 66 and looping over the tops and 
bottons thereof. 
Any suitable source of supply of warp threads 

or parallelly arranged fibers can be provided for, 
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and I have shown on the bracket 35 notches 7 
in which is rotatably mounted a shaft 2 carry 
ing a roll 3 of either warp threads or fibers of 
indeterminate length. The warp threads or fibers, 
it should be understood, extend across a width 
equal to the length of the bars 66 or across a 
width equal to the width of the material it is 
desired to produce. 
The fibrous material 73 is led downwardly from 

the roll and between the rolls 80 and 8, see Figs. 
4 and 5, under the tension bar 82 through the 
slot formed by the spaced bars 83 carried by the 
vibratory members 84 and thence into the throat 
70 into association with the Series of interlocking 
bars 66. 
The details of the tension mechanism including 

the members 80 to 84 inclusive will be herein 
after described in detail at the proper time. 
As the fibrous material 73 is put into position 

between adjacent bars of the gear belts 60 and 
6, the bottom loops thereof are exposed. On the 
underneath face of the platform formed by the 
cooperating bars 66 and are conditioned by hav 
ing a suitable adhesive applied thereto. 
In order to insure a proper positioning of the 

warp threads or parallel fibers of a bat of ma 
terial with respect to the interlocking bars of 
the two series of bars 66, the operator, by means 
of the cross bar 5, swings the levers 50 on their 
pivot shaft 49 to the left, as shown in Fig. 1, 
thereby causing the shafts 48 and 52 to move 
along the slots 45 and lift the frame members 42 
upwardly carrying the shaft 55 therewith and 
making an elongated throat or passage throat or 
passage through which the operator will draw the 
warp threads or parallel fibers. When the warp 
threads or parallel fibers have been properly po 
sitioned, the operator by swinging the levers 50 
to the right about their pivots brings the same 
into the position shown in Fig. 1. 
As will be apparent, the Warp threads or par 

allel fibers will be formed into a plurality of par 
allelly arranged portions with loops at the top and 
bottom thereof and it is necessary and desirable 
to condition the lower loops of the fibers that are 
to be attached to the base fabric. Accordingly, 
I have arranged an adhesive applying device Com 
prising a tank 85 containing a suitable and pref 
erably liquid adhesive and associated with Said 
tank are the feeding and adhesive applying rolls 
86 and 87, respectively. The adhesive, there 
fore, is applied to the lower loops of the Warp 
threads as the same are fed on the reach ex 
tending from the shaft 52 to the shaft 32. 

It will be noted that the reaches of the endless 
chains or belts 60 and 6 from the gears 58 to 
the pulleys on shaft 32 are unsupported and in 
order to support the same in operative relation 
to each other I have provided a supporting mem 
ber. Such supporting member comprises a 
framework 88a, which in conjunction with the 
frame members 4 support idler rollers 88 ar 
ranged in sets of four, one set for each of the 
endless chain or belt members 60 and 6, and 
over each set runs an idler belt 89, the upper 
reach of which supports the reaches of the 
chains or belts 60 and 6 together with the bars 66. 
The interlocking bars 66 on the pairs of chains. 

or belts 60 and 6 pass under the rollers carried 
by the shaft 32 and then move upwardly until 
such time as they pass over the rollers mounted 
on the shaft 34. As the interlocked bars 66 pass 
from the horizontal path into a substantially ver 
tical path, they have associated therewith a base 
fabric which is also to be properly conditioned. 
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3 
The base fabric 90 comes in the form of a roll 
of indeterminate length and such roll is 

mounted on shaft 92 carried by the bracket arms 
93, secured to the uprights. The base fabric 
passes over an adhesive applying roll 94 which is 
associated with an adhesive feeding roll 95 dip- . 
ping into a liquid adhesive carried in a tank 96 
which is mounted on the frame members 4. 
To properly condition the adhesive which has 

been applied to the base fabric, I provide a plul 
rality of conditioning rolls 97 which may be 
heated in any suitable manner and which rolls 
are mounted in a frame 98 vertically movable 
between specified limits by means of a lever 99 
and the proper linkage 100. 
As a further precaution, I apply a Second ap 

plication of adhesive by means of an applying roll 
Of which has adhesive fed thereto by a roll 02 
mounted in a tank 103 carrying a Suitable ad 
hesive. The base fabric passes between the ad 
hesive applying roll and a weighted roll 04 which 
brings the adhesively coated face of the base 
fabric into close association with the adhesively 
conditioned loops of the warp threads or parallel 
fibers carried by the two series of interlocking 
bars 66. w 

The base fabric, 90, which is now attached to 
the loops of the Warp threads or parallel fibers, 
is passed through a conditioning device comprised 
of a plurality of heat rollerS. The device Con 
sists actually of two sets of heated rollers. One 
set has the heated rollers 05 arranged in par 
allel relation being carried by a frame member 
f06 fixedly secured to bracket members 07, se 
cured to the upright frame members 30. The sec 
ond set of heat rollers 08 is arranged in parallel 
relation on frame members 09 movable toward 
and from the set of rollers 05 under spring ten 
sion in the following manner. The outer ends of 
the bracket members 0 are slotted as at 0 
and through the slots extend pins if f which are 
secured to the frame members 09. Springs 2 
having one end secured to the pins , and the 
other end to any convenient portion of the 
bracket members OT continually exert yielding 
force on the conditioning rollers 08 which urges 
the rolls toward the rollers 05. 
After the base fabric 90 and attached Warp 

threads or parallel fibers pass upward beyond 
the conditioning rolls 05 and 08 and before 
they pass over the rolls carried by the shaft 
3 the operation is performed by the cutting 
means illustrated in detail in Figs. 11 and 12, 
and as indicated in Fig. i. There are two sets 
of rolls, one mounted on the shaft 3, and the 
other on the shaft 4. The shafts are rotat 
ably mounted in suitable members mounted on 
the topmost side frame members 2 and are ar 
ranged parallel to each other. The cutting de 
vices mounted on the shafts f 3 and f4 com 
prise spaced cylindrical pressure rolls i? 5, 6, 
l, and 18, as mounted on the shaft 3 and 

similar members similarly indicated as mounted 
on the shaft 4. Between adjacent cylindrical 
rolls "f 5 and 6, f 6 and 7, 7 and 8 are 
arranged the plurality of cutting blades 9 
which define cylinders of a diameter equal sub 
stantially to the diameter of the cylindrical rolls 
referred to. 
The rolls above described are arranged in the 

machine in the approximate position shown in 
Figs, 11... and 12 where it will be noted that the 
cutting blades 9 on the shaft 3 will cut or 
shear uppermost loops of the warp threads or 
those loops remote from the loops adhesively 



applied to the base fabric 90 in a plurality of 
parallel bands. The parallel bands correspond 
not only to the blades 9, but to the aligned 
cylindrical members 18, 7 and is on the 
shaft 4. As the material passes upward. past 
the shaft fill that portion of the loops of the 
warp threads or parallelly arranged fibers which 

5 

were not removed by the first set of cutters 9 
are now removed by the sets of cutters on the 
shaft 4. w 
The cutting of the loops above referred to 

makes it possible to withdraw the parallelly ar 
ranged bars 66 from the warp threads or paral 
lelly arranged fibers, and in order to support the 
now completed pile fabric consisting of the base 
fabric 90 with the loops of warp threads ad 
hesively connected thereto the same is led over 
a roller 20 mounted on a shaft 2 and thence 
downwardly under a roller 22 through a clean 
ing device (23 and is thence formed into a roll 
24. The series of parallelly arranged pairs of 

belts 60 and 6 carrying the spaced bars 66 are 
passed downwardly over the appropriate rolls to 
be again brought into position to repeat the Se 
quence of operations above referred to. . 

Referring again to Fig. 1, and to Figs. 4 and 5 
there is shown the tensioning device herein 
before referred to. As before stated the Warp 
threads or parallelly arranged fibers 3 pass be 
tween the tension rolls 80 and 8 under the ten 
sion bar 82 and through the slot formed by the 
spaced bars 83 before passing into the throat 
To. The spaced bars 83 are carried by the end 
plates 84. 
The end plates are spring suspended by the : 

top and bottom springs 26 and 2, respectively. 
At one face of each of the plates 84 is secured 
a laterally extending stub shaft 25. The stub 
shafts, each of them, engage in an eccentrically 
positioned perforation in a bearing member 28 
rotatably mounted in a hub 29 secured to and 
rotatable with a shaft 30, mounted in Suitable 
members on the frame members . Secured to 
the shaft 30 is a pulley 3 in alignment with 
a pulley 32, secured to the shaft 55, and over 
these aligned pulleys runs a belt 33. 
As the shaft 55 rotates a rotary movement 

will be imparted to the shaft 30 by the beit 33 
and the rotation thereof will cause a recipro 
catory motion to be imparted to the end plates : 
84, thus causing a reciprocatory motion to be 
imparted to the bars 83 and which has the effect 
of producing a wave motion in that part of the 
warp threads or parallelly arranged fibers 3 in 
the space between the bars 83 in the throat 0. 
On the shaft (34 of the roller 80 is arranged 

a clutch member 35. This clutch member is 
fixedly secured to the shaft 34 and has cooper 
ating therewith a complementary clutch member 
36. Forming part of the complementary clutch 
member 36 is a pulley 3. The complementary 
clutch member 36 is recessed at 38 to form a 
housing for a compression spring 39 and, as 
the complementary clutch member 36 is loose 
on the shaft 34, such spring 39 tends to move 
such clutch member to the left, as shown in 
Fig. 4 and bring the clutch members 35 and 36 
out of engagement with each other. 

Loosely mounted on the shaft 34 is a can 
member 40 which has its cam face in operative 
engagement with a cam rider 4, Secured to a 
plate 42, attached to the frame member 4. 
The cam member 40 is fixed to the pulley 3. 
which latter is a fixed part of the complemen 
tary clutch member 136. Extending outwardly 
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from the cam member 40 is an arm 43, the 
outer end of which is pivotally attached to a 
connecting rod 44. The other end of the con 
necting rod 44 is connected to a crank arm 45 
pivotally mounted in a bearing member 46 on 
a shaft 47. Secured to the shaft 47 and, 
therefore, to the crank arm 45 is a balance 
lever 48 on One end of which is adjustably 
mounted a balance weight 49 and to the other 
end of which is secured a depending member 
50. At the lower end of the depending mem 

ber is the bar 82 above referred to. It should 
be understood, of course, that the bar 82 extends 
across the entire width of the machine so as to 
have the same engage with all of the warp 
threads or parallelly arranged fibers 73. 
As the warp threads 3 are being fed to the 

machine they are given a vibratory Or Wave no 
tion by the bar 82 and such motion is prevented 
from being transmitted backward by the bar 82 
which also places the necessary tension on the 
fibers. If the machine is taking the fibers faster 
than the same are being fed thereto, the bar 82 
is moved upwardly thereby causing a rotary 
movement of the cam 40 which moves the com 
plementary clutch member 36 into association 
With the clutch member 35. It should be noted 
that the pulley 37 forming an integral portion 
of the clutch member 36 is in alignment with 
a pulley 5f on the shaft 55 and that a belt 52 
runs over the pulleys 5 and 37 thereby im 
parting a rotary movement to the complemen 
tary clutch member 36. Therefore, when the 
clutch members 36 and 35 are moved into en 
gagement with each other a rotary movement 
bearing a definite relation to the speed of rota 
tion of the shaft 55 is imparted to the rolls 80, 
8, and, therefore, the fibers 3 are fed into the 
machine as rapidly as the machine will take the 
Same. On the contrary, if the machine is not 
able to properly operate upon the fibers 73 as 
fast as the fibers are fed thereto, the bar 82 will 
move downwardly thereby through the instru 
mentalities above noted imparting a rotary 

5 movement to the cam 40 in a direction opposite 
to that above noted, whereupon the clutch mem 
bers 35 and 36 will move out of engagement 
with each other and rotary movement of the 
roll 80 will cease until the slack in the material 
thus far fed has been taken up. 
As a modification of my improved machine, I 

may adopt the arrangement illustrated in Fig. 
10 wherein the completed pile fabric is removed 
from engagement with the cross bars 66 by a 
different arrangement than that shown in Fig. 

Referring to such Fig. 10, there is substi 
tuted in place of the shaft 34 of Fig. 1, a gear 
pulley mounted on the shaft 54, over which 
runs the endless chain or belt 60. Located above 
Such shaft 54 is a second shaft S5 carrying a 
pulley over which runs the endless chain or belt 
6. Intermediate the shafts 55 and 54 and 
On the other side of the completed pile fabric is 
arranged the shaft f2 carrying the pulley f20 
and Over which the pile fabric moves as in the 
case of the structure shown in Fig. 4. 

In the arrangement shown in Fig. 10, the pile. 
fabric has just been completed, and while still 
in engagement with the cross bars 66 of both 
the endless chains, or belts 60 and 6, moves to 
the point at which is located the shaft 54 and , 
its associated rollers. At this point, which is 
above the cutting members shown in Figs. 11 
and 12, the endless chains or belts 60 and asso 
ciated bars 66 are removed from the pile fabric 



2,242,864 
and also from the bars 66 associated with the 
endless chains or belts 6. At a point above 
the shaft 54 the completed pile fabric is led 
over the pulley 20 and thus separated from the 
bars 66 carried by the endless chains or belts 
6, which chains or belts pass over the pulley. 
associated with the shaft 55 to be moved again 
into operative association with the bars On 
the endless chains or belts 60. By this arrange 
ment any possible strain on the bars 6 or on 
the completed pile fabric is reduced to a mini 
Whereas I have described my invention by 

reference to specific forms thereof, it will be 
understood that many changes and modifications 
may be made without departing from the Spirit 
of the invention. 

I cairn: 
1. In an improved apparatus for manufactur 

ing pile fabric, the combination of a source of 
supply of warp threads, two pairs of endless 
chain belts, two series of bars, each series in 
cluding a plurality of parallelly arranged bars 
secured at their ends to a pair of the endless 
chain belts, driving means for moving the series 
of bars in unison and for maintaining the bars 
in parallel relation and for driving the same at 
any desired speed as a unit in a direction trans 
verse to the length of the bars, said driving 
means being so arranged as to constrain the two 
series of bars to inter-engage with each other 
throughout any desired length of the series and 
in any desired rectilinear path, said driving 
means causing the two series of bars to form, 
as they inter-engage with each other in a de 
sired rectilinear path, a throat into which the 
warp threads from the source of supply are fed 
into engagement with the bars and to form said 
warp threads into a sinuous path, and whereby 
the loops of the sinuously formed warp threads 
are arranged alternately on opposite faces of the 
inter-engaging parallel bars, means for applying 
a web of backing material to the loops of the 
warp threads on one of such faces, and means 
for Severing the loops of the warped threads on 
the face of the parallelly arranged bars furthest 
from the backing material and separating the 
Warped threads attached to the backing mate 
rial from the inter-engaging bars. 

2. In an improved apparatus for manufactur 
ing pile fabric, the combination of a source of 
Supply of warp threads, two pairs of endless 
chain belts, two series of bars, each series includ 
ing a plurality of parallelly arranged bars se 
cured at their ends to a pair of the endless chain 
belts, driving means for moving the series of bars 
in unison and for maintaining the bars in par 
allel relation and for driving the same at any 
desired speed as a unit in a direction transverse 
to the length of the bars, said driving means 
being so arranged as to constrain the two series 
of bars to inter-engage with each other through 
out any desired length of the series and in any 
desired rectilinear path, said driving means 
causing the two series of bars to form, as they 
inter-engage with each other in a desired recti 
linear path, a throat into which the warp threads 
from the source of supply are fed into engage 
ment with the bars and to form said Warp 
threads into a sinuous path, and whereby the 
loops of the sinuously formed warp threads are 
arranged alternately on opposite faces of the 
inter-engaging parallel bars, means for applying 
adhesive to the loops of the warp threads on One 
face of the inter-engaging bars and treating the 
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f 5 
adhesive to bring such adhesive into condition 
to have a backing material applied thereto, a 
source of supply of backing material, and means 
for attaching said backing material to the con 
ditioned loops while maintaining the bars in in 
ter-engaging relation, and means for severing 
the loops of the warped threads on the face of 
the parallelly arranged bars furthest from the 
backing material and separating the warped 
threads attached to the backing material from 
the inter-engaging bars. 

3. In an improved apparatus for manufactur 
ing pile fabric, the combination of a source of 
supply of warp threads, two pairs of endless 
chain belts, two series of bars, each Series in cluding a plurality of parallelly arranged bars 
secured at their ends to a pair of the endless 
chain belts, driving means for moving the Series 
of bars in unison and for maintaining the bars 
in parallel relation and for driving the same at 
any desired speed as a unit in a direction trans 
verse to the length of the bars, said driving 
means being so arranged as to constrain the two 
series of bars to inter-engage with each other 
throughout any desired length of the series and 
in any desired rectilinear path, said driving 
means causing the two series of bars to inter 
mesh as they inter-engage with each other in a 
desired rectilinear path, means including a set 
of mutually parallel rotary elements for leading 
said endless chains into paths converging toward 
one another to form a throat into which the 
warp threads from the source of Supply are fed 
into engagement with the bars and to form Said 
warp threads into a sinuous path, and whereby 
the loops of the sinuously formed Warp threads 
are arranged alternately on Opposite faces of the 
inter-engaging parallel bars, means for applying 
adhesive to the loops of the warp threads on one 
face of the inter-engaging bars and treating the 
adhesive to bring such adhesive into condition 
to have a backing material applied thereto, a 
source of supply of backing material, and means 
for attaching said backing material to the condi 
tioned loops while maintaining the bars in inter 
engaging relation, means for treating the sinu 
ously formed warp threads and backing mate 
rial to permanently attach the backing material 
to the Warp threads, and means for Severing the 
loops of the warped threads on the face of the 
parallelly arranged bars furthest from the back 
ing material and separating the Warped threads 
attached to the backing material from the inter 
engaging bars. 

4. In an improved apparatus for manufactur 
ing pile fabric, the combination of a source of 
supply of warp threads, two pairs of endless 
chain belts, two series of bars, each series in 
cluding a plurality of parallelly arranged bars 
secured at their ends to a pair of the endless 
chain belts, driving means for moving the series 
of bars in unison and for maintaining the bars 
in parallel relation and for driving the same at 
any desired Speed as a unit in a direction trans 
verse to the length of the bars, said driving 
means being so arranged as to constrain the two 
series of bars to inter-engage with each other 
throughout any desired length of the series and 
in any desired rectilinear path, said driving 
means causing the two series of bars to inter 
mesh as they inter-engage with each other in a 
desired rectilinear path, means including a set 
of mutually parallel rotary elements for leading 
said endless chains into paths converging toward 
One another to form a throat into which the 
Warp threads from the source of supply are fed 



6 
into engagement with the bars and to form said 
warp threads into a sinuous path, and whereby 
the loops of the sinuously formed warp threads 
are arranged alternately on opposite faces of the 
inter-engaging parallel bars, means for applying 
adhesive to the loops of the warp threads on one 
face of the inter-engaging bars and treating the 
adhesive to bring such adhesive into condition 
to have a backing material applied thereto, a 
source of supply of backing material, and means 
for attaching said backing material to the condi 
tioned loops while unaintaining the bars in inter 
engaging relation, means for treating the sinu 
ously formed warp threads and backing material 
to permanently attach the backing material to 
the warp threads, means for displacing the bars 
of one pair of said endless chain belts relative 
to the bars of the other pair of endless chain 
belts for control of the positioning of the warp 
threads thereon in advance of the stage of at 
tachment of the warp threads to the backing 
material, means for severing the loops of the 
warp threads on the opposite face of the par 
allelly arranged bars and separating the warp 
threads attached to the backing material from 
the inter-engaging bars. 

5. In an improved apparatus for manufactur 
ing pile fabric, the combination of a source of 
supply of warp threads, two series of bars, pairs 
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of endless carrier chains arranged parallel to and 
separated from each other, each series of par 
allelly arranged bars Secured at their ends to 
a pair of the endless carrier chains, driving mem 
bers for driving the endless carrier chains and 

1. 

for moving the same in unison in a direction 
transverse to the length of the bars and at any 
desired Speed, said driving means being so ar 
ranged as to constrain the two pairs of bars to 
inter-engage with each other throughout any de 
sired length of the Series in any desired recti 
linear path or paths and to form, as the two 
series of bars inter-engage with each other, a 
throat into which the warp threads from the 
source of supply are fed into engagement with 
the bars and to thereby be formed into a sinuous 
form having loops arranged alternately on oppo 
site faces of the inter-engaging parallel bars, 
and means for adhesively applying a web of 
backing material to the loops on one face of the 
inter-engaged bars traveling in a rectilinear 
path, and means for severing the loops of the 
warped threads on the face of the parallelly ar 
ranged bars furthest from the backing material 
and separating the warped threads attached to 
the backing material from the inter-engaging 
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