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UNITED STATES PATENT offICE 
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METEOD OF AND APPARATUS FOR 
WEAVING 

Eugene F. Clark, Damariscotta, Maine, assignor 
to Marshall Field and Company, Chicago, Ill., 
a corporation of Illinois 

Application December 6, 1944, Seria No. 566,853 
(C1. 139-46) 44 Claims. 

My invention relates to an improved method of 
and apparatus for weaving, preferably for the 
Weaving of heavy pile fabrics used for rugs and 
Carpets and the-like, as well as draperies, and 
tapestries, and may also be used for terry cloth 
used in the manufacture of bath towels, bath 
nats, and the like, 
The primary object of my invention is the pro 

vision of mechanism incorporated in a loom for 
the weaving of pile into fabrics independently of 
any of the apparatus for the weaving of the 
fabric base in a continuous process, with the 
Warp taken from warp beams in the usual man 
ner with filling threads woven with the warp 
threads to form the backing, while the pile is 
formed from continuous strands of yarn taken 
from a beam, spools, banks or creels and woven 
into the fabric initially in the form of loop pile, 
formed by means of guides which thread the yarn 
back and forth over fingers which extend warp 
Wise of the loom in front of the harnesses and 
between the fingers into the shed of the loom 
where the filler threads are inserted through the 
open warp and loops and beat up into fabric. 
I am aware that in the art of weaving, fingers 

or wires extending warpwise of the loom in com 
bination with doup heddles or harness have been 
employed for the weaving of certain kinds of 
fabrics, usually light weight, as compared with 
carpets, and in which wires, fingers or gauges are 
used which usually extend through the harness, 
which confines the use of looms of this type to 
very narrow limits, usually to open fabrics or 
loosely woven fabrics. Also, for the weaving of 
heavy fabrics, wires or guides extending filler 
wise of the loom have been employed, but both 
of these types are objectionable because of the 
difficulty of handling doup needles and the in 
sertion and removal of the fillerwise guides. In 
my improved loom I am able to weave heavy and 
close woven pile fabric very rapidly and very 
accurately with varying kinds and types of pile 
yarn and in which the pile yarn is accurately and 
firmly woven into the base fabric and in such 
nearly perfect condition that it requires very lit 
tle burling and very little trimming, so that a 
saving in time and labor is secured as well as a 
substantial saving in material, which is not true 
with respect to some of the other forms of weav 
ing. 
Another and further object of my invention is 

the provision of a loom having spaced fingers ex 
tending parallel with the warp, mounted in front 
of the harness and independent in Operation 

5 

2 
woven into loops fairly tightly while anchored 
in the fabric and the base fabric and the loops 
thus formed moved along the fingers by the beat 
ing-up action of the loom and over the free ends 
of the fingers, if loops are desired, and severed 
through the crown of the loops by knives mounted 
along the upper sides of the fingers adjacent the 
ends to form the usual pile, with from three to 
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five loops normally being on the fingers at all 
times to form a backing against which the suc 
ceeding loops are beat, thereby providing a 
heavier pile more closely woven and evenly 
formed than is possible heretofore. 
Another and further object of my invention is 

the provision of a loom in which any and all 
kinds of materials such as Wool, worsted, cotton, 
jute, rayon, and nylon yarn and combinations 
thereof may be used, with particular emphasis 
placed upon Cotton yarn, which is especially dif 
ficult to weave properly into pile fabric, and in 
which plain or all-over fabrics in color or de 
sign and various combinations thereof can be 
woven or various patterns may be woven, pare 
ticularly through the use of spot dyeing now com 
mon. With many types of Weaving, if desired. 
Another and further object of my invention is 

the provision of a loom in which the pile may be 
fashioned to any height desired Or with tight or 
closely woven pile or loosely woven if desired with 
the usual variety of picks or ends, as may be de 
sired, and in which plain back or woven through 
to the back fabrics may be woven with the 
placing of shots of filler threads in many com 
binations, and also for the Weaving of various 
kinds and types of fabric now commonly used in 
the making of shag rugs and carpets and the 
like. 
Another and further object of my invention is 

the elimination of waste in the Weaving opera 
tion in that all of the material is incorporated 
in the finished pile, whereas in the normal cut 
ting of the pile yarn in the ordinary weaving 
there is usually a large amount of Waste, all of 
which is saved through the use of my improved 
loon, as there is no Waste in the Weaving Opera 
tion. 
Another and further object of my invention is 

the provision of a loom in which the burling 
and finishing operations are materially reduced, 
in Some of the Operations as much as one-half. 
Another and further object of my invention is 

the provision of the combination of fixed fingers 
free of the harness, and sets of pile yarn guides, 
movable fillerwise in combination with raising 

therefrom, over which strands of pile yarn are 55 and lowering means therefor, all of which is in 



2,487,878 
3 

dependent and free of all other operating parts 
of the loom but operate in synchronism there 
with for the weaving of the pile into the fabric, 
the sets of guides being shifted together if de 
sired or independently in opposite directions for 
the production of various kinds of pile, color com 
binations of pile, and various texture effects, 
thereby retaining control of the strands of pile 
yarn at all times. 
Another and further object of my invention is 

the provision of a loom for the making of pile 
fabrics in which the strand of yarn forming the 
pile is retained under control and under such ten 
sion as may be desirable at all times, until it be 
comes an integral part of the fabric, and at no 
time are there any loose or free ends of the pile 
yarn Such as is the case in some of the practices 
heretofore followed in the Weaving of pile fabrics. 
Another and further object of my invention is 

the provision of pile weaving apparatus which op 
erates independently of the warp handling appa 
ratus of the loom and Without regard to the nun 
ber or spacing of the warps and in which the Op 
eration of the loom is very much faster and more 
accurate than what is possible at the present 
time. 
Another and further object of my invention is 

the provision of a loom in which double looped 
pile is woven through the use of two pile yarn. 
guide bars, which, when yarn of contrasting col 
ors is looped together, presents a fabric of un 
usually attractive appearance and in which ex 
ceeding coarse pile yarn may also be used, thus 
increasing the speed of Weaving and producing a 
tight, heavy pile having long wearing qualities. 
These and other objects of my invention will be 

more fully and better understood by reference 
to the accompanying sheets of drawings, and in 
which 

Figure 1 is a side elevation of a loom embodying 
my invention, the side of the machine illus 
trated being on the right side of the operator of 
the loom. 

Figure 2 is a side elevational view of the op 
posite side of the loom. 

Figure 3 is a plan sectional view on lines 3-3 
of Figure 1 with some of the pile inserting guides 
and fingers being omitted and showing the pile 
guide bar shifting means. 

Figure 4 is a detail side elevational view of the 
pile weaving mechanism showing the upper posi 
tion of the pile yarn insertion guides and showing 
two pile yarn guide bars with pile yarn guides, 
One in dotted position. 

Figure 5 is a detail side elevational view of the 
pile weaving mechanism showing two pile yarn 
guide bars, the front guide being in dotted posi 
tion, with the guides extending into the shed of 
the loom. 

Figure 6 is a perspective view of one of the pile 
forming fingers for loop pile. 

Figure 7 is a perspective view of a finger used 
in forming and cutting the loops of the pile. 

Figure 8 is a top plan view of a portion of the 
guide bar shifting means which is arranged to 
shift the guide bars in opposite directions. 

Figure 9 is a diagrammatic expanded perspec 
tive view showing two pile guide bars with front 
and rear guides for the weaving of double or 
crossed loop pile. 

Figure 10 is a bottom plan view on a reduced 
scale of the apparatus illustrated in Fig. 9. 

Figure 11 is a diagrammatic expanded view 
similar to Fig. 9 with the pile guide bars shifted 
to a position opposite to that shown in Fig. 9. 
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Figure 12 is a bottom plan view in a reduced 
le Of the apparatus in the position shown in 

Fig. 11. 
Figure 13 is an expanded diagrammatic view 

of one of the fabrics produced with a single set 
of pile insertion guides; and 

Figure 14 is an expanded diagrammatic view 
of one of the fabrics produced with the multiple 
Set of pile guides. 

Figure 15 is a vertical sectional view of a piece 
of fabric produced by my improved loom. 

Referring specifically to the drawings and in 
which like reference characters refer to like parts 
throughout, a main frame O is shown generally 
rectangular in shape upon which all of the oper 
ating parts are mounted for weaving purposes. 
The loom as illustrated is adapted to produce a 
pile securely woven into a base fabric and it is 
the weaving of the pile with which my invention 
has particular reference, with the apparatus for 
Weaving the base fabric being old in the art and 
forming no part of my present invention. 
A motor 9 is mounted on the frame O for sup 

plying power for the operation of the loom, hav 
ing any form of power transmitting means to the 
main drive shaft of the loom mounted in the 
frame 0, such as a belt 2 extending over a pull 
ley 3 on the motor shaft and a pulley 4 on the 
end of the main drive shaft . 
The pile fabric base is woven of the usual warp 

and filler preferably of a series of groups of warp 
threads usually three in number as illustrated in 
Figures 13 and 14 Such as 5, 6, and T, with a 
beam 8 carrying the Warp threads 5 and 6, 
and a beam 9, on arms 20, 20 of the main frame 
0, carrying the warp threads , although many 

combinations and variations of Weave are possi 
ble through the operation of the harness through 
which all the Warp passes. Arm 2, 2 are pro 
vided on the outer end of Which is a fixed roll 
22 and snap rolls 23 and 24 around which the 
warp threads 7 pass with an arm 25 which is 
connected to let-off and take-up mechanism (not 
shown because this mechanism is Well-known in 
the art and does not form any part of my present 
invention). An arm 26 is provided from which 
a weight 27 is suspended which serves to apply 
tension to the warp yarn . Intermediate the 
ends of the arms 2A, 2 is a pair of Snap rollers 28 
and 29 with an arm 3G being provided from which 
a weight 3 f is suspended by means of which the 
warp 5 and iG is kept under tension with an arm 
32 leading to the let-off mechanism of the loom, 
Harnesses 33, 34, and 35 of the usual form are 
shown and through which the warps 5, 6, and 

7 are threaded, which have rods 36, 36 con 
nected thereto which lead to suitable cams on 
the drive shaft f, commonly used in looms of 
this character and not shown in the drawing be 
cause they form no part of my present invention. 
A reed or beating means is provided comprising a 
box 37, having reed dents 38, 38 mounted there 
on with openings, therein through which the 
warps 5, 6, and T are threaded. The reed box 
37 is operated by rocker arms 3a, 37 a mounted 
on a shaft 39 in brackets on the frame 0 in the 
usual manner and operated by a lever 40 con 
nected with a can on the drive shaft through 
proper linkage, all of which is common in loom 
construction. 
At one side (Figure 1) of the OOn is a frame 

4 upon which a needle track 42 is mounted by 
means of angles 43 with a needle carriage 44 
slidably mounted on the track 42 with a needle 
45 being secured at its rear end to the needle 
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carriage 44 and passing through a fixed guide 46 
mounted on the track 42 with the usual operating 
mechanism for passing the needle 45 fillerwise of 
the loom for the insertion of the filler threads 
between the Warps or "making the shot' as it 
is known in this particular kind of weaving. A 
breast beam 47 is provided transversely of the 
frame O at the front thereof with brackets 48, 48 
being provided to which a breast plate 49 is fas 
tened for the support of the fabric after it has 
been woven. The apparatus thus far described 
has long been in use and is well known and un 
derstood in the art, and if desired will function th 
weave complete fabric which in effect is time 
foundation fabric of Carpets, rugs, and the like, 
My particular invention has to do with the in 

corporation of the pile yarn in the fabric during 
the process of weaving the fabric, either the form 
of loops or cut pile as desired. If cut pile is de 
sired, then the loops are severed by knives 
mounted in the fingers over which the pile loops 
are initially formed during the weaving of the 
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fabric, Brackets 50, 50 are Secured to the frame 
at each side thereof and support a fillerwise 

extending finger holding bar 5 secured to the 
lower horizontal flanges of Zbars 52, 52 mounted 
upon the brackets 50, 50 by means of bolts 53, 53 
which extend through slots in the Z bars 52, 52 
to provide for angular positioning of the finger 
holding bar 5, this adjustment being made by 
screws 54, 54 extending through the upper hori 
zontal flange of the Z bars 52, 52 and into en 
gagement with the upper edges of the brackets 
so, 50. The finger holding bar 5 is mounted 
upon horizontal flanges 55, 55 of the Z bars 52, 
52 at the lower sides thereof and forward of and 
entirely free of harnesses 33, 34, and 35, and has 
a plurality of spaced fingers 56, 56 mounted 
therein and extending forward therefrom with 
their free ends terminating over the breast plate 
4. 
The fingers 56, 56 at their rear ends, have re 

cesses 59, 59 therein and are fitted over a rib 60 
formed in the bar 5 and are spaced from each 
other by being seated in slots formed in the for 
ward edge of the bar 5 with a cap 6 extending 
across the top of the bar 5 and secured thereto 
by means of screws 58, 58. The bar and finger 
assembly is held in position on the Zbar brackets 
52, 52 by means of cap screws' 62, 62. 
The fingers 56, 56 are of two kinds as illus 

trated in detail in Figures 6 and 7 of the drawn 
ings. Fingers 56, 56 having tapered ends are 
used for the weaving of fabrics with loop pile. 
When it is desired to produce fabric having the 
usual cut pile, fingers 63 are used, each of these 
fingers 63 each having its free end slotted and 
a knife 64 inserted therein, which severs the 
loops as they are pushed into engagement with 
the knives 64, 64 during the Weaving of the 
fabric. 
A pile yarn beam 65 is mounted on the top of 

the loom frame by brackets 66, 66 with a gear 
wheel 67 on the beam shaft in engagement with 
a worm 68 on a shaft 69 leading to the let-off and 
take-up mechanism theretofore referred to as 
being common to all looms of this character. 
The pile yarn. To passes over a snap roller 72, a 
fixed roller 3 mounted in brackets 74, 74 se 
cured to the frame 0, while a roller 75 pivotally 
mounted in arms 76, 6 applies tension to the 
yarn 70 by means of an arm, 77 having a weight 
T8 thereon, with another arm 79 leading to the 
take-up and let-off mechanism. The yarn 70 is 
passed through an open reed 80 which acts as a 

25 

30 

35 

40 

45 

50 

6 
spacing means for the yarn and into the ple 
insertion guides presently described. 

Brackets 8 and 82 are secured to the frame O 
On each side thereof, upon which a rocker mem 
ber assembly is mounted comprising a shaft 83 
having arms 84 and 85 adjacent each end thereof 
and extending radially therefrom, upon which 
arms 84 and 85 the guide bar members or frames 
86 and 87 are pivotally mounted for lateral move. . 
ment by means of bolts 88, 88 which pass through 
the guide bar members 86 and 87 intermediate 
their ends. 
The front lower portions of these guide bar 

members 86 and 87 are generally rectangular in 
shape, extend outward towards the front of the 
loom and have guide bars 89 and 89a mounted 
therein in side by side relation with spacers 89b 
therebetween and fixed to the members 86 and 
87 by means of studs 89c and 89d, each of which 
is fixed in one of the guide bar members 89 and 
89a and extends through an elongated opening 
in the other bar so these bars 89 and 89a are 
movable relative to each other and slide on the 
spacers 89b through which each of the studs 89c 
and 89d extend. For example, the stud 89c may 
be fixed in the bar 89 and extend rearwardly 
through a hole in the guide bar member 86 and 
forwardly through the spacer 89b and through 
an elongated opening in the guide bar 89a with 
a nut loosely positioned on the forward end of 
the stud 89c so that the guide bar 89 will be 
moved latterly by the guide bar member 86, and 
the stud 89c will slide in the elongated opening 
in the guide bar 89a. At the opposite end of the 
guidebars 89 and 89a the stud 89d will be fixed in 
the guide bar 89a and extend through an elon 
gated opening in the bar 89 and be secured to the 
guide bar member 8. This particular arrange 
(ment may be reversed if desired, but in any event 
the movement of the guide bars 89 and 89a is 
independent of each other and actuated by the 
f bar members 86 and 8 fillerwise of the 
OO. 
A plurality of spaced guides 90, 90 are mounted 

in the guide bar 89 by screws 9, 9 each of these 
guides 90, 90 having eyelets 92, 92 therein adja 
cent to the ends thereof through which the 
strands of the pile yarn. To are threaded. A 
plurality of guides 90a also having eyelets therein 
are mounted in the guide bar 89a by means of 
screws 9a, the guides 90a, being normally in warp 
wise alignment with the guides 90 and are slight 
ly shorter than the guides 90, 90 and have addi 
tional pile threads Oa threaded therethrough, 
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which may come from the pile beam 65 or from 
any other suitable source of supply and pass 
between the guide bar members 89 and 89a to the 
rear of the guides 90a and are threaded forward 
ly therethrough. The guides 90, 90 are spaced in 
relation to the fingers 56, 56 and are adapted to 
pass between the fingers 56, 56 in front of the 
reeds 38, 38, and carry the pile yarn to below the 
fingers 56, 56 and into the shed of the loom, so 
that the needle 45 passes through the loops of 
pile yarn. To thus formed and positions double 
filler threads 93, 93 between the warp threads 
and over the strands of pile yarn 70 (Figure 5), 
below the fingers 56 when loops 94 of a single 
strand are desired. If desired, the additional 
guides 90a are used with the pile yarn 7 Oa thread 
ed therethrough, thereby producing double loops 
if the guides 90 and 90a are shifted in the same 
direction, and crossed pile loops, if the guide bars 
89 and 89a are shifted in opposite directions in 
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relation to each other, as will be hereinafter de 
scribed. 

Extending transversely across the front of the 
loom and mounted in brackets 95, 95 is a roller 96 
around which the strands of pile yarn 70 and 
Ca (if two strands of pile yarn are used) pass 

with a second roller 97 being provided in links 98, 
98, which in turn lead to brackets 99, 99 on 
the frames 86 and 87 and within which a roller 
OO is mounted. Studs of, of having inturned 

ends are mounted in the frames 86 and 8 and 
have springs O2, 02 secured to said inturned 
end portions which are anchored at one end on 
the studs of, of and at the other end are con 
nected to the links 98, 98 so that the strands of 
pile yarn are kept under tension at all times and 
all slack is kept out of the yarn during the Oper 
ation of the guides 90, 90 in handling the pile yarn 
during the weaving operation. 
The lower portions of the members 86 and 87 

have arm portions 03 and 04 which extend 
rearwardly from the bolts 88, 88 and have cross 
rods 05 and 06 secured thereto adjacent the 
rear ends thereof, these rods 05 and 06 being 
pivotally connected to a Z-shaped link 07 which 
is pivotally mounted on a pin 08 which pro 
jects upward from the rocker shaft 83 centrally 
thereof. A lug 109 extends upward from the 
rocker shaft 83 adjacent one end thereof, and 
has a guideway to therein, within which the rear 
end of the member 03 extends and moves 
during the lateral movement of the members 
86 and 87. The lug O9 has an ear if thereon, 
to which a spring f2 is attached which is con 
nected to an ear ft3 at the side of the Z men 
ber 07, the force of the spring 2 being exerted 
upon the Z member 07 to normally turn the 
Z member 07 in a clockwise direction, when 
considering Figure 3 of the drawing. A lug 

4 is provided adjacent the opposite end of the 
rocker shaft 83 with a guideway 5 therein for 
the rear end of the member 04, the lugs O9 and 

5 forming supports also for the rear ends of 
the members 03 and 104 and assisting with the 
bolts 88, 88 in supporting the members 86 and 8. 
A cross-rod 6 slidably mounted in a lug 

rearwardly extending from the rocker shaft 83 is 
connected to the rear projecting portion of the 
z member 07 and has an arm 8 thereon which 
is engaged by a pivotally mounted vertical lever 

| 9 mounted upon an axle 20 in a bracket 2' 
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which is secured to the frame 0 of the machine 
in any approved manner. The lever 9 has a 
roller 22 on the lower end thereof in engage 
ment with a face cam 23 formed integrally 
with a gear wheel 24 and which in turn meshes 
with a second gear wheel 25 on the main drive 
shaft, of the loom. 

During the operation of the loom the lever 
9 is oscillated by the roller 22 in engagement 

with the cam 23 which has high cam face 23a. 
and a low cam face. 23b causing the upper end 
of the lever 9 to move in a counter-clockwise 
direction when considered from the standpoint 
of the operator in front of the loom which, in 
turn, moves the Z member 107 about its pivot 
point against the force of the spring 2 and 
through the arms 05 and 06, shifts the men 
bers 86 and 87 in proper alignment to insert 
the guides 90, 90 aiternately on each side of the 
fingers 56, 56 each guide being alternately shifted 
to each side of its co-operating finger so as to 
form single loops 94, 94 in the fabric from the 
pile yarn G. When desired to weave pile fabrics 
with double loops, the guide bar 89a has the 
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8 
guides 90 fitted therein and additional strands 
70a of pile yarn are provided from any suitable 
source of supply, with the members 88 and 8 and 
guide bars 89 and 89a onerating together in a 
unit movement, thereby iming double loops in 
the fabric with the filler 93 being inserted through 
both loops instead of only one when a single 
Set of guides is used. 
A horizontal lever 26 is pivotally mounted to 

the frame O of the loom at its rear end by means 
of a bolt 2 and has a spring 28 connected 
thereto which is attached to a lug 29 on the 
frame O of the loom, the opposite end of this 
spring 28 being secured to the lever 26 by a 
pin f30. A roller 3 is mounted upon the lever 
26 near the free end thereof, which engages a 
cam wheel 32, this wheel having a high cam sur 
face 33 and a low cam surface 34 thereon, with 
the cam wheel being mounted upon and rotating 
with the main shaft f of the loom, and which as 
the cam 32 rotates, due to the action of the 
spring 28 imparts an up and down movement to 
the free end of the ever 26. 
A rod 35 is attached to the free end of the 

lever 26, extends upwardly therefrom and is 
connected to the arm 85 fixed to the rocker shaft 
83 so that during the operation of the loom at 
predetermined times the members 86 and 87 are 
oscillated vertically by the cam wheel 32 and 
moved downward so the guides 90, 90 carry pile 
thread down into the open Warp between and 
below the fingers 56, 56 and remain momentarily 
in this position while a shot of filling is placed 
into the open warp and above the pile threads 70 
by the operation of the needle 45. 
The operation of the cam wheel 32 is, of 

course, in timed relation to the operation of other 
parts of the loom, and particularly with relation 
to the cam 23 which shifts the members 86 and 
87 laterally during the operation of the loom, 
until the guides 90, 90 are in alignment with the 
spaces between the fingers 56, 56 before the guides 
90, 90 descend, as well as the guides 90a, when 
they are used for the weaving of double loop pile. 
Attached to the breastplate 49 is a pair of brack 

ets 37 and 38 which are Z shaped with an elon 
gated portion thereof fitted in face-to-face rela 
tion upon the bracket 48 which supports the 
breastplate 49. The brackets 3 and 38 have 
blocks 39, 39 mounted therein, in which a shaft 
40 is journaled, the blocks 39, 39 being se 

cured in vertical position by bolts 4, 4 en 
gaged with blocks 39, 39 while other bolts 42, 
42 extend horizontally through the brackets 
f37 and 38 and into the blocks 39, 39 to se 
cure blocks 39, 39 to the brackets 38, 38. 
The shaft 40 has a plurality of guide discs 43 
thereon, being spaced apart to receive the fingers 
56, 56 and the loops 94, 94 thereby forming guides 
for the fingers 56, 56 with each disc 43 passing 
between the rows of loops 94, 94 formed in the 
fabric as it is woven, thereby serving to keep the 
fingers 56, 56 in proper alignment and also hold 
ing the fabric firmly on the breastplate 49. It 
is necessary to apply some tension to the pile 
yarn in order that the loops be formed regularly 
and snugly around the fingers 56 so there is a 
pulling force exerted on the fabric and the fin 
gers in an upward direction by the pile yarns 70 
and 70a so the guide discs f43 serve to hold the 
fabric firm, and being adjustable vertically the 
discs 43 can be separated the proper distance 
by spacers 44 so the periphery of the discs 43 
can engage the base of the fabric if necessary, 
or adjusted deep or shallow in the fabric to pro 
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duce the proper friction at the sides of the loops 
94, 94 to guide the fingers and hold the fabric 
in position during the weaving thereof. 
The usual take-up roller 45 is provided at the 

front of the loom over which the fabric passes, 
a second roller 46 being provided, these two roll 
ers being standard parts of the usual loom and 
are connected with the let-of and take-up mech 
anism of the loom not shown, So that the Woven 
fabric after being loomed, and the warp threads 0 
prior to being loomed, are kept under constant 
predetermined tension. 
Another method of operation of the loom is 

illustrated in Figs. 8 to 12 inclusive of the draw 
ings and which show the weaving of a fabric 
with crossed loop pile which is a particularly 
effective weave in appearance when pile yarns 70 
and Toa of different colors are used, and which 
may also be used if cut pile is desired. When the 
loom is operated to produce the crossed loop 
fabric, the rod 06 is removed from the connec 
tion to the forward end of the Z bar f07 and 
attached to a stud f4 extending upward from 
the Z member 07 on the opposite side of the 
pivot point 08 of the Z member 107. As the 
loom operates and the roller 22 on the lever 9 
is in engagement with the high cam surface 23a 
on the cam 23, a pull is exerted on the rod f6, 
thereby moving the Z member of about its pivot 
point in a counter-clockwise direction. A thrust 
force is exerted on each of the rods 105 and OS 
which moves the member 86 about its pivot point 
88 in a clockwise direction, thereby moving the 
guide bar 89 carrying the guides 90, 90 to the 
position shown in Figs. 9 and 10 of the drawings 
and moving the member 87 in a counter-clockwise 
direction, which shifts the guide bar 89a in a 
direction opposite to the movement of the guide 
bar 89, also as shown in Figs. 9 and 10 of the 
drawings. The guide bars 89 and 89a are each 
fixed only to one of the guide bar members 86 
and 87 by the studs 89c and 89d as heretofore 
described and are individually actuated only as 
the guide bar members 86 and 87 are moved and 
therefore are shifted independently of each 
other, in opposite directions for the weaving of 
crossed pile fabric, and in the same direction for 
the weaving of either single or double pile fabric. 
This shifting of the guide bars 89 and 89a crosses 
the pile yarns 70 and 70a in which position the 
guides 90 and 90a, carry the pile yarns 70 and 
70a into the shed of the loom, where the needle 
45 places the two strands of filler through the 
loops thus formed over the fingers 56 at the bot 
toms thereof and under the fingers 56, 56. After 
the guides 90 and 90d are withdrawn from the 
shed of the loom, the reeds 38 beat up the filler 
and the loops into the fabric. As the roller 9 
reaches the low cam surface 23b on the cam 23, 
the spring ff2 rotates the Z member 07 in a 
clockwise direction, thereby exerting a pull on the 
rods fo5 and 06, thereby moving the member 
86 in a counter-clockwise direction and the mem 
ber 87 in a clockwise direction, thereby moving 
the guide bars 89 and 89a into the position shown 
in Figs 1 and 12 of the drawings, which causes 
the guides 9) and 90a to again cross the pile 
yarns 70 and Toa, in which position the guides 
90 and 90a again carry the pile yarns between the 
fingers 56 into the shed of the warp forming loops 
over the fingers 56, where the needle 45 again 
places the strands of filler 93 under the fingers 56 
and through the loops thus formed, and as the 
guides 90 and 90a, pass upward, the reeds again 
beat up the filler and loops into the fabric. Be 
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tween the operations just described, shots of faller 
are placed in the open shed of the warp which 
is shedded by the harness in the usual manner. 

It will be understood that in the weaving of 
the fabric bobbins are used (which are not 
shown) at the marginal edges of the fabrics so 
the filler threads are firmly and securely 
anchored at the marginal edges of the fabric, all 
of which is common practice in the weaving of 
fabrics. 

Figures 13 and 15 illustrate a preferred form of 
fabric woven as a result of a method of weaving 
known as a three shot cycle, which can be prac 
ticed in the loom heretofore described when a 
single guide bar is used for the insertion of the 
pile yarn, with the same weave being produced 
when two guide bars are used, except that two 
strands of pile yarn are inserted as shown in Fig 
ure 14. I prefer to space the warps fillerwise of 
the loom in groups of three offset fillerwise only 
very slightly with respect to the warps of each 
group with the spacing of the groups of warps 
corresponding generally to the spacing of the 
fingers 56, 56 on the loom, with each group be 
ing under or very closely adjacent to the fingers 
56, 58 and composed of two stuffer warp threads 
5 and 7 and a binder warp S. Considering 

the fabric illustrated in Figure 5 as being pro 
duced from the right hand side of the drawing 
towards the left, the warps are open with 6 up 
and 5 and 7 down, the filler 93 would be placed 
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through the Warp and beat up. Because of the 
fact that both stuffer warps 5 and 7 are taut 
and below the filler and only the binder warp 6 
is above the filler, when this shot of filler is beat 
up it goes into the base fabric at a higher level 
than do the next two succeeding shots of filler. 
In the next step the warps 5 and are shedded 
up and the binder warp f 6 down, the pile yarn 
70 inserted into the shed by the guides 90, 90 
and a shot of filler 93 placed over the strands of 
pile yarn. To below the stuffer warps S and 7 
and above the binder Warp f. As the guides 90 
descend into the shed, because of the tension on 
the pile yarn and the fact that the guides 90 have 
been shogged over the fingers prior to their de 
scent, the pile yarn is looped over the fingers 
somewhat taut and held in this condition until 
the shot of filler is made and the needle 45 with 
drawn from the shed whereupon the guides 90 
ascend drawing the shot of filler previously in 
serted over the pile yarn against the under side 
of the fingers 56. The filler and the pile loops 
are thereupon beat up at a low level in the fabric, 
with the filler 93 through the base of pile loop, 
and the pile loop beat snugly against the first 
mentioned shot of filler. For the next step, the 
warp f is shedded down and the binder warp 5 
and stuffer warp 6 are floated, whereupon an 
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other shot of filler is placed through the warps, 
and beat up. When this last mentioned shot of 
filler is beat up against the loops, the loops are 
compressed until the strands of yarn composing 
the loops are together, above the base of the loops, 
thereby anchoring the pile loop very firmly in 
the fabric and making its removal very difficult. 
For the next step the binder warp 5 is shedded 
down, stuffer warp 6 is shedded upward, and the 
stuffer warp fl is floated, and the cycle of opera 
tions repeated as the fabric is WOwen, 
A complete cycle of operation is completed with 

each revolution of the main shaft f of the loom. 
The operating means for the needle 45 is timed 
to cause the needle 45 to pass through the Warp 
shed three times with each revolution of the 
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main shaft f of the loom and the operating 
-means for the heddles 33, 84 and 35 is timed to 
operate at least one of the heddles after each 
filler shot is beat up by the lay. The filler in 
serting needle operating means and the heddle 
cams and operating parts are not shown or de 
scribed, as these operating parts are old and well 
known standard parts of looms used heretofore 
in the manufacture of fabrics and Well known in 
the art. The movement of the pile guides 90 into 
and out of the warp shed and the movement of 
these guides laterally over the fingers 56, there 
by shogging the pile yarn over the fingers 56, is 
performed and controlled by the operating parts 
for these pile guides in relation to the Operation 
of the needle 45 as it places the filler into the 
Warp. 
The wheel 25 has a gear ratio of 2 to 1 with 

respect to the gear 24, with the cam surfaces 
23a and 23b on this gear 24 being of equal 
length as shown particularly in Fig. 2. The gear 
24 is so positioned on its axis that during each 

cycle of operation the roller 9 passes from One 
of these surfaces 23a and 23b to the other, 
thereby shogging the guides 90 over the fingers 
56. Each complete revolution of the can 23 
shogs the guides over the fingers twice, but be 
cause of the gear ratio of the gear 24 to the 
gear 25, only one shogging movement of the 
guides 90 is made with each complete revolution 
of the main loom shaft . 
The high cam surface 33 on the cam 32 ex 

tends two-thirds of the distance around the pe 
riphery of the cam 32, with the low surface 34 
extending the other one-third of the distance 
making up the periphery of this cam 32. As 
the roller 3 travels on the low surface 34, 
the guides 90 are forced down into the warp shed 
and remain in this position long enough for the 
needle 45 to place the filler 93 through the warp 
shed below the warps 5 and and above the 
binder warp 6 and also above the pile yarn 
strands 70, and as the roller 3 travels up onto 
the high surface 33 the guides 90 are raised out 
of the warp shed to the position shown in Fig. 4 
of the drawings. At the beginning of each cycle 
of operation as herein described, the roller f3 is 
approximately at the Center of the high cam sur 
face 33 with the guides 90 out of the shed of the 
loom, and as the roller 3 reaches the low side 
34, the guides descend into the shed of the loom 

where they remain until a shot of filler is inserted 
into the shed and over the strands of pile yarn, 
when the guides 90 are raised by the roller 3, 
again running into the high position 33 of the 
C8. 
When the single guide bar such as 89 with its 

set of guides are used, single strands of pile yarn 
are therefore woven into the fabric with the 
guides 90 carrying the pile yarn into the warp 
first on one side of a particular finger and then 
shifted so the next descent of a guide 90 is on 
the opposite side of the same finger, thus initially 
weaving the pile into the fabric from a continu 
ous strand of yarn which is looped over One of 
the fingers 56 at the upper side of the fabric and 
also looped on the underside of the fabric, where 
the filler passes through the loop thus formed at 
the back of the fabric, and known in the art of 
weaving as "weaving through to the back.' 
The double bars 89 and 89a, with their guides 

90 and 90a, may be used in two different ways. 
They may be shifted as a unit, in which case dou 
ble pile threads are woven into the fabric instead 
of single threads. Otherwise, the operation is 

2 
the same, although producing a pile that is 
heavier, provided, of course, the same size of pile 
is used in both instances. If the bars 89 and 89a 
are shifted in opposite directions, then the pile 
loops will cross each other as shown in Figs, 9 to 
12 of the drawings, which produces fabric of un 
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uSual appearance when pile threads of different 
colors are used either for loops or cut pile. It 
will be understood that the guides in the bars 
always alternate on each side of the fingers as 
well as on each group of warps, and that at least 
two of the warps pass through the pile loops, when 
considering the loops as extending from one set 
of filler threads to the next set of filler threads. 
The operation of the loom has hereinabove 

been described in sufficient detail to enable any 
weaver to understand its operation so that repe 
tition thereof is believed unnecessary. The par 
ticular features which are new in the art of 
Weaving are the mounting of the fingers in front 
of the heddles, so these fingers do not pass 
through the heddles and the provision of pile in 
Sertion means, which so far as an aware has 
not been incorporated in a loom heretofore. 

Generally the operation of the loom has the 
effect of looping the pile thread, the tops of the 
loops being defined by the fingers 56, 56 and the 
bottoms of the loops by the filler threads so that 
if a strand of pile yarn 7 O were followed in the 
initial Weave it would describe a series of loops 
which were formed Over the tops of the fingers 
and under the filler threads. This pile yarn is 
under tension at all times so that the yarn is 
drawn fairly Snugly around the fingers and being 
under tension, the slack is kept out of the filler 
threads during the beating up operation, so that 
these loops are drawn firmly around the fingers, 
the width of which controls the height of the 
loops. The filler threads which extend through 
the pile loops under the fingers are also snugly 
drawn up against the under-side of the fingers 56, 
56 as the pile yarn guides 90 ascend out of the 
shed of the loom. During the Weaving operation 
several of thiese loops remain on each of the fin 
gers, producing a certain amount of frictional 
resistance in addition to the tension on the warp 
threads against which the reeds beat, thereby 
providing, a very firm and closely woven base 
fabric with both the warp and the filler yarns 
fitting snugly about the base of the loops, thereby 
very smoothly anchoring the pile yarn into the 
fabric and making it almost impossible to pull 
out one of the strands of the pile fabric after the 
cloth is loomed without breaking the yarn, a 
strip of the woven fabric is thus formed into 
which the fingers 56 are Woven providing a base 
against which the reed beats at all times thereby 
insuring close and tight woven fabrics with the 
pile yarn being under complete control as long as 
it remains in the fingers. 

If a pile having a closed loop is desired the fin 
gers such as 56, 56 are shown having tapered 
ends over which the loops pass as the fabric is 
woven, with the guides 40, 40 having discs 43, 
43 spaced in such manner that the loops on 
each side of the fingers can paSS between the 
discs f43, 43 thereby serving to prevent lateral 
displacement of the fingers 56, 56 during the 
looming of the fabric. 

If it is desired to cut the loops, then the fingers 
56, 56 are removed and fingers 63, 63 placed in 
position so that as the loops pass over the ends of 
the fingers the knives 64, 64 sever the loops 
through the crowns and result in the usual pile 
fabric with the free ends of the yarn forming a 
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pile such as is used in rugs, carpets, and the like. 
Also, if desired, fingers with the knives therein 
may be used with fingers without knives, thus 
producing a fabric with looped pile and regular 
pile, thus producing a fabric of striped effect of 
unusual appearance. 
Due to the fact that the pile yarn is under ten 

sion at all times and there is no opportunity for 
it to slip or move out of position during the weav 
ing, the pile loops are even in height and when 
severed by the knives are cut across the crowns, 
so that in effect a fabric is produced which needs 
very little, if any, trimming in order to produce a 
fabric having an even pile, which has not been 
true with the looming machines heretofore used 
for this kind of fabric, so that substantially all 
waste is eliminated during the looming Opera 
tion and very little waste results from the trim 
ming operation and inasmuch as there is no pos 
sible chance for the pile yarn to slip out of po 
sition, each pile loop placed into position in the 
fabric, which results in very little of the burling 
operation being necessary, thereby producing 
from the loom a substantially perfect fabric 
which results not only in lower cost of manufac 
ture, but also in saving of material and in in 
crease of speed with which the looming Operation 
can be performed. 
The spacing of the fingers 56, 56 may be varied 

as desired, as well as the distance which the pile 
insertion guides 90, 90 may travel fillerwise, de 
pending entirely upon the character of the weave 
desired, such as thickness of the pile, the dense 
ness thereof, and the weight and character of the 
pile yarn, and other factors, all of which are 
within the knowledge and skill of the ordinary 
Weave, 
Although I have shown and described certain 

embodiments of my invention, it will be under 
stood that I do not wish to be limited to the exact 
construction shown and described, but that var 
ious changes and modifications may be made 
without departing from the spirit and scope of 
the invention as defined in the appended claims. 

claim: 
1. A loom attachment for weaving pile fabrics 

comprising in combination with a loom, a series 
of spaced fingers mounted on the loom forward 
of the harness and extending parallel with the 
warp, a series of spaced pile yarn feeding guides 
having eyelets therein through which strands of 
pile yarn are threaded movably mounted above 
the spaced fingers, means whereby the said feed 
ing guides are shifted transversely to predeter 
mined positions above the spaced fingers and 
moved into and out of the warp whereby the pile 
yarn is looped over the spaced fingers and means 
for beating up the loops thus formed as the fab 
ric is woven. 

2. A loom attachment for weaving pile fabrics 
comprising in combination with a loom, a series 
of spaced fingers mounted on the loom forward 
of the harness secured at one of their ends and 
free at their opposite ends and extending par 
allel with the warp, a series of pile yarn feeding 
guides having eyelets therein through which 
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strands of pile yarn are threaded movably mount 
ed above the spaced fingers, means whereby the 
said feeding guides are shifted transversely to 
predetermined positions and moved vertically in 
to and out of the warp whereby the pile yarn 
is looped over the spaced fingers and carried into 
the warp between the said fingers, and means 
for beating up the loops thus formed as the fab 
ric is WOWen. 
3. A loom attachment for weaving pile fabrics 
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4. 
comprising in combination with a loom, spaced 
fingers mounted on the loom forward of the har 
ness secured at One of their ends and free at the 
other, pile yarn guides having eyelets adjacent 
the ends thereof through which strands of ple 
yarn are threaded mounted above the fingers and 
adapted to extend between the fingers and be 
tween the warp threads, mans independent of 
the said fingers whereby the said guides are moved 
vertically and laterally whereby the pile yarn 
carried by said guides is threaded over the fin 
gers and into the warp, means whereby filler 
threads are threaded through the loops thus 
formed and means on the loom whereby the pile. 
loops and filler threads are beat up into fabric. . . 

4. A loom attachment for weaving pile fabrics 
comprising in combination with a loom, spaced 
fingers mounted forward of the harness and ex 
tending parallel with the warp and having free 
ends terminating over the breast plate of the 
loom, reciprocating pile yarn guides having eye 
lets therein through which strands of pile yarn 
are threaded mounted above and independently 
of the fingers, means whereby the guides are 
shifted laterally to predetermined positions, 
means whereby the said guides are moved verti 
cally between the fingers into the warp threads 
thereby forming continuous loops, means whereby 
filler threads are placed in said loops below the 
fingers and between the warp threads, and means 
associated with the loom for beating the loops 
and filler threads into position in the warp. 

5. A loom attachment for weaving pile fabrics 
comprising in combination with a loom, a fixed 
bar extending transversely of the loom mounted 
forward of the harness, spaced fingers fixed at 
one of their ends to said bar and free at their 
other ends extending substantially parallel with 
the warp, movable pile yarn guides having eyelets 
therein adjacent their free ends through which 
strands of pile yarn are threaded mounted above 
the fingers and carrying pile yarn, means where 
by the guides are shifted to predetermined lat 
eral positions, means whereby the said guides are 
moved into position into the warp between the 
fingers and means in said loom for threading filler 
threads into the loops of pile yarn below the fin 
gers formed by the said guides. 

6. A loom attachment for weaving pile fabrics 
comprising in combination with a loom, a fixed 
bar extending fillerwise of the loom mounted for 
ward of the harness, means whereby the said . 
bar may be adjusted to varying angular positions, 
spaced fingers fixed at one of their ends to said 
bar and free at the other extending substantially 
parallel with the warp, the free ends of the fin 
gers being tapered and terminating over the 
breastplate of the loom, movable pile guides car 
rying pile yarn mounted over the said fingers, 
means whereby the guides are shifted to prede 
termined lateral positions, means whereby the 
said guides are moved vertically into position into 
the warp between the fingers and means in said 
loom for threading filler threads into the loops 
of pile yarn formed by the said guides below the 
said fingers. 

7. A loom attachment for weaving pile fabrics 
comprising in combination with a loom, a fixed 
bar extending fillerwise of the loom mounted for 
ward of the harness, bars fixed to the frame of 
the loom to which the said fixed bar is secured 
at its ends, means whereby the angular position 
of the fixed bar can be changed, spaced fingers. 
fixed at one of their ends to said bar and free 
at the other, extending substantially parallel with 



2,487,878 
15 

the warp, the free ends of the fingers being ta 
pered and terminating over the breastplate of 
the loom, movable pile guides carrying pile yarn. 
mounted over the said fingers, means Whereby 
the guides are shifted to predetermined lateral 
positions, means whereby the said guides are 
moved vertically into position into the warp be 
tween the fingers are means in said loom for 
threading filler threads into the loops of pile yarn. 
formed by the said guides below the said fingers. 

8. A loom attachment for weaving pile fabrics 
comprising in combination with a loom, a bar 
extending fillerwise of the loom, Spaced fingers 
fixed at one of their ends to said bar and free 
at the other, extending substantially parallel with 
the warp, movable pile yarn guides having eyelets 
therein through which the pile yarn is threaded 
mounted above the said fingers and Spaced rela 
tive thereto and carrying pile yarn, means where 
by the guides are shifted to predetermined lat 
eral positions, means whereby the said guides are 
moved vertically into position into the warp be 
tween the fingers, a non-yielding fabric holding 
and guiding member spanning the free ends of 
the said fingers mounted on the breast beam of 
the loom, and means on said loom for threading 
filler threads into the loops of pile yarn formed 
by the said guides. 

9. A loom attachment for weaving pile fabrics 
comprising in combination with a loom, a bar ex 
tending fillerwise of the loom, Spaced fingers fixed 
at one of their ends to the said bar and free at . 
the other, extending substantially parallel with 
the Warp, movable pile yarn guides having eye 
lets therein adjacent their free ends through 
which strands of pile yarn are threaded mounted 
above the said fingers and spaced relative there 
to and carrying pile yarn, means whereby the 
guides are shifted to predetermined lateral po 
sitions, means whereby the said guides are moved 
into position into the warp between the fingers, 
a combined non-yielding fabric holding and guid 
ing member spanning the free ends of the fingers 
and in engagement with the rows of loops formed 
on each finger, and means on said loom for thread 
ing filler threads into the loops of pile yarn formed 
by the said guides. 

10. A loom attachment for weaving pile fabrics 
comprising in combination with a loom, a bar 
extending fillerwise of the loom, spaced fingers 
fixed at one of their ends to the said bar and free 
at the other, extending substantially parallel with 
the warp, movable pile guides having eyelets ad 
jacent their ends through which strands of pile 
yarn are threaded mounted above the said fin 
gers, and spaced relative thereto, means whereby 
the guides are shifted to predetermined lateral 
positions, means whereby the said guides are 
moved into position into the warp between the 
fingers, means on said loom for threading filler 
threads into the loops of pile yarn formed by 
the said guides, and a rotatable non-yielding hold 
down and spacing member mounted on the breast 
beam of the loom having spaced discs thereon be 
tween which the free ends of the fingers extend. 

11. A loom attachment for weaving pile fab 
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are shifted laterally to predetermined positions, 
means whereby the said guides are moved into 
position into the warp between the fingers, and 
means on said loom for threading filler threads 
into the loops of pile yarn formed by the said guides. 

12. In combination with a loom for Weaving 
pile fabrics comprising in combination, a bar ex 
tending transversely of the loom in front of the 
harness, a plurality of fingers mounted in said 
bar extending substantially parallel with the warp 
fixed at one of their ends and free at the other, 
pile thread guide bar frames movably mounted on 
the loom, a guide bar in said frames Spanning the 
spaced fingers, pile thread guides in said bar, 
means whereby the guide bar frames are oscil 
lated vertically at predetermined times, means 
whereby the said guide bar is moved laterally to 
position the pile thread guides before the down 
ward movement of the said frames whereby the 
pile thread guides pass. On opposite sides of the 
fingers with each successive operation, and means 
in said loom whereby filling threads are placed 
through the loops of pile on the under side of 
the said fingers. 

13. In combination with a loom for weaving pile 
fabrics comprising in combination a bar extend 
ing transversely of the loom in front of the har 
ness, a plurality of fingers mounted in said bar 
extending substantially parallel with the warp, 
fixed at one of their ends and free at the other in 
spaced relation with each other, a rocker shaft 
extending transversely of the said loom, pile 
thread guide bar frames pivotally mounted on 
said rocker shaft for lateral movement, a guide 
bar mounted in Said frames and spanning the 
said fingers, pile thread guides in spaced relation 
in said guide bar, means connecting the rocker 
shaft and the power shaft of the loom whereby 
the guides are moved vertically and means where 
by the said pile guide bar frames are shifted 
laterally to predetermined positions prior to the 
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rics comprising in combination with a loom, a bar 
extending transversely of the loom, spaced fingers 
fixed at one of their ends on said bar and free 
at the other, extending substantially parallel with 
the warp, knives in said fingers adjacent the free 
ends thereof at their upper edges, movable pile 
guides having eyelets adjacent their free ends 
through which pile yarn is threaded mounted 
over the said fingers, means whereby the guides 
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descent of the pile thread guides at each opera 
tion of the loom. 

14. A loom attachment for the weaving of pile 
fabric in combination with a loom, a fixed bar 
extending transversely of the loom, fingers spaced 
from each other mounted at one of their ends in 
said bar, rocker means having arms thereon in 
Said loom, pile guide bar frames pivotally mount 
ed intermediate their ends upon the said arms, 
pile guide bars in said pile guide bar frames span 
ning the said fingers, pile guides in said bars, and 
means whereby the said guide bar frames are 
actuated to shift the pile guides laterally and also 
move the Said pile guides into and out of the 
warp of the loom. 

15. A loom attachment for weaving pile fabric 
comprising in combination with a loom, a bar ex 
tending fillerwise of the loom, a plurality of spaced 
fingers extending substantially parallel with the 
warp fixed in said bar at one of their ends and 
free at their other ends, a rocker member, guide 
bar Support frames mounted upon said rocker 
member, pile guide bars mounted in said frames 
Spanning the Said fingers, a plurality of spaced 
pile thread guides in said pile guide bars, actuat 
ing means on the loom and connecting means op 
erated by the said actuating means, whereby the 
said guide bar support members and guide bars 
are oscillated vertically and shifted laterally dur 
ing predetermined cycles of operation of the loom. 

16. A loom attachment for weaving pile fabric 
comprising in combination with a loom, a finger 
Support member extending transversely of said 
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loom forward of the harness, fingers mounted in 
said support member in spaced relation with 
each ther extending warpwise of the loom, a . 
shaft extending transversely of the said loom, 
guide bar frames movably mounted on said 
shaft, extending forwardly and downwardly 
therefrom, a guide bar spanning the said fingers 
mounted in said guide bar members, spaced 
guides in said guide bar and operating connec 

3 tions for said guide bar members for vertical 
and lateral movement of the said guide bar men 
bers, whereby the said guides are moved into 
and out of the warp and alternately on opposite 
sides of the fingers. 

17. A loom attachment for weaving pile fabric 
comprising in combination with a loom, a finger 
Support member extending transversely of said 
loom forward of the harness, fingers mounted 
in said support member in spaced relation with 
each other extending Warpwise of the loom, a 
shaft extending transversely of the said loom, 
having arms extending radially therefrom, guide 
bar members movably mounted on said arms, 
extending forwardly and downwardly therefron, 
a guide bar spanning the said fingers mounted 
in Said guide bar members, spaced guides in said 
guide bar and operating connections for said 
guide bar members for vertical and lateral 
movement of the said guide bar members, where 
by the said guides are moved into and Out of the 
Warp and alternately on opposite sides of the 
fingers. 

18. A loom attachment for weaving pile fabric 
Comprising in combination with a loom, a finger 
support member extending transversely of said 
loom forward of the harness, fingers mounted in 
said support member in spaced relation with 
each other extending Warpwise of the loom--a 
shaft extending transversely of the said loom, 
having arms extending radially therefrom, guide 
bar members movably mounted on said arms in 
termediate their ends, extending forwardly and 
downwardly therefrom, a guidebar spanning the 
said fingers mounted in said guide bar members, 
Spaced guides in said guide bar and operating 
connections for said guide bar members for ver 
tical and lateral movement of the said guide bar 
members, whereby the said guides are moved into 
and out of the warp and alternately on opposite 
sides of the fingers. . 

19. A loom attachment for weaving pile fabric 
comprising in combination with a loom a bar 
extending fillerwise of the loom, a plurality of 
spaced fingers extending substantially parallel 
With the Warp fixed at One of their ends to the 
said bar, knives in said fingers adjacent their 
ends, a rocker member, a pair of frames pivot 
ally mounted on said rocker member, a pile guide 
bar on said frames spanning the said fingers, a 
plurality of spaced pile thread guides in said 
pile guide bar, cams on the main loom shaft 
and a plurality of connecting means operated by 
said cams whereby the said frames and pile guide 
bar are moved vertically and laterally during 
predetermined cycles of operation of the loom. 

20. A loom attachment for weaving pile fabric 
comprising in combination with a loom a plural 
ity of spaced fingers free of the harness and reed 
of the loom extending substantially parallel with 
the warp fixed at one of their ends, knives 
mounted in said fingers whereby the loops formed 
therein are severed as the loops pass over the 
fingers, a rocker member, a pair of guide: bar 
frames pivotally mounted on said rocker member, 

18 
said fingers, a plurality of spaced pile thread 
guides in said pile guide bar, carns connected 
with the main loom shaft and connecting means 
With the said frames operated by the said cams 
whereby the said guide bar frames and guide bar 
are moved vertically and shifted laterally during 
predetermined cycles of operation of the loom. 
21. A loom attachment for weaving pile bric 

comprising with a loom a bar extending trans 
O versely of the loom forward of the harness, a plurality of spaced fingers extending substan 
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tially parallel with the warp fixed at one of their 
ends and free at their other ends, knives 
mounted in Said fingers along their upper edges 
adjacent the free ends thereof whereby the loops 
formed on said fingers are severed before leav 
ing the said fingers, a rocker shaft extending 
transversely of the loom, arms on said rocker 
shaft, frames pivotally mounted on said arms 
and extending forward and downward from the 
said arms, a pile guide bar. On Said frames span 
ining the said fingers, a plurality of spaced pile 
thread guides in said pile guide bar, cams con 
nected with the main loom shaft and connecting 
means with the said frames Operated by the said 
cans whereby the said frames are oscillated ver 
tically and shifted laterally during predeter 
mined cycles of Operation of the loom. 
22. A loom attachment for weaving pile fabric 

comprising in combination with a loom a bar ex 
tending transversely of the said loom forward 
of the harness, a plurality of spaced fingers 
mounted in the said bar extending substantially 
parallel with the warp fixed at one of their ends 
and free at their other ends, a rotatable guide 
member having spaced discs thereon between 
which the free ends of the fingers extend, a 
rocker shaft having fixed arms thereon, a pair of 
members pivotally mounted intermediate their 
ends on the arms in the said rocker shaft ex 
tending forward and downward therefrom, a 
pile guide bar on said members spanning the 
said fingers, a plurality of spaced pile thread 
guides in said pile guide bar, cams connected with 
the main loom shaft and a plurality of connect 
ing means operated by the said cams whereby 
the said members are Oscillated vertically and 
shifted laterally during predetermined cycles of 
operation of the loom. 

23. A loom attachment for weaving pile fabric 
comprising in combination with a loom a bar ex 
tending fillerwise of the loom forward of the 
harness, a plurality of spaced fingers extending 
substantially parallel with the warp fixed at one 
of their ends, the said fingers being wider at 
their free ends than at other portions, knives in 
said widened portions of the said fingers, guid 
ing means for the fingers, rocker means ex 
tending transversely of the said loom, a pair of 
frames pivotally mounted for lateral movement 
on said rocker means, a pile guide bar on said 
frames spanning the said fingers, a plurality of 
Spaced pile thread guides in said pile guide bar, 
cams connected with, the main loom shaft and a plurality of connecting means operated by the 
said cams whereby the said frames are oscillated 
vertically and shifted laterally during predeter 
mined cycles of operation of the loom. 

24. A loom attachment for weaving pile fabric 
comprising in combination with a loom a plu 
rality of spaced fingers extending substantially 
parallel with the warp fixed at One of their ends 
and free at their other ends, and a guide roller 
having circumferential channels therein, the side 

a pile guide bar on said frames spanning the 75 walls of the channels extending between the fin 
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gers and spaced therefrom to allow fabric loops 
to pass between the said side walls, rocker means, 
a pair of frames pivotally mounted on said rock 
er means, a pile guide bar on said frames span 
ning the said fingers, a plurality of spaced pile 
thread guides in said pile guide bar, cams con 
nected with the main loom shaft and a plurality 
of Connecting means Operated by the said cams, 
whereby the said frames are oscillated vertically 
and shifted laterally during predetermined cy 
cles of operation of the loom. 

25. A loom attachment for weaving pile fabric 
comprising in Combination with a loom a bar ex 
tending fillerwise of the loom, a plurality of 
spaced fingers extending substantially parallel 
with the warp fixed to the said bar at one of their 
ends and free at their other ends, a guide roller 
having spaced discs thereon between which the 
free ends of the fingers extend, the said discs be 
ing spaced sufficiently to permit the loops formed 
on the fingers to pass therebetween, a rocker 
shaft having fixed arms thereon, pile guide bar 
members mounted on said arms, a pile guide bar 
on said pile guide bar members, a plurality of 
spaced pile thread guides in Said pile guide bar, 
can means connected with the main loom shaft, 
and a plurality of connecting means operated by 
the said cam means whereby the said frames are 
oscillated vertically and shifted laterally during 
predetermined cycles of Operation of the loom. 

26. A loom attachment for Weaving pile fabric 
comprising in combination with a loon a bar ex 
tending fillerwise of the loom, a plurality of 
spaced fingers extending substantially parallel 
with the warp fixed at one of the ends to the 
said bar and free at the other, rocker means 
mounted on the loom, pile thread guide bar 
frames pivotally mounted on said rocker means, 
a pile thread guide bar in Said members, a plu 
rality of spaced pile thread guides in said bar, a 
can on the main drive shaft of the loom, a pivot 
ally mounted lever actuated by the cam, a con 
nection to the said rocker shaft whereby with 
the rotation of the can the pile guides carry 
pile yarn between the fingers and into the open 
warp, a face can connected with the said drive 
shaft, a pivotally mounted lever in engagement 
at one of its ends with the face cam, and con 
nections between the lever and the guide bar 
frames whereb, at predetermined times the pile 
thread guides are moved laterally, whereby with 
each descension in the warp the said pile guides 
pass on opposite sides of the fingers whereby 
loops are formed over the said fingers and ane 
chored into the fabric by the filler and warp 
threads. 

27. A loom attachment for Weaving pile fabric 
comprising in combination with a loom, a bar ex 
tending fillerwise of the loom, Spaced fingers 
mounted at one of their ends on said bar extend 
ing warpwise of the loom, rocker means extend 
ing fillerwise of the loom, pile guide bar Support 
frames mounted on said rocker means, guide bars 
supported by the said frames, pile guides in said 
bars, one of said pile guide bars being secured 
to one of said frames and the other guide bar 
to the other frame, and operating means for said 
pile guide frames, whereby they are moved ver 
tically and shifted horizontally and cause the 
pile guides to pass alternately on each side of the 
said fingers into the open Warp On the loom. 

28. A loom attachment for weaving pile fabric 
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comprising in combination with a loom, a bar 
extending fillerwise of the loom, spaced fingers 
mounted at one of their ends on said bar ex 75 
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tending warpwise of the loom, a rocker shaft ex 
tending fillerwise of the loom arms on said shaft, 
a pile guide bar support frames mounted on said 
arms, pile guide bars in said frames, pile guides 
in said bars, one of said pile guide bars being se 
Cured to One of said frames and the other guide 
bar to the other frame, and operating means for 
said pile guide frames, whereby they are moved 
vertically and shifted horizontally and cause the 
pile guides to pass alternately on each side of the 
said fingers into the open warp on the loom, the 
Said pile guide bars being mounted on said frames 
in side to side relation with each other and mov 
able independently of each other. 

29. A loom attachment for weaving pile fab 
rics comprising in combination with a loom, 
Spaced fingers mounted thereon extending warp 
wise of the loom, vertically and horizontally mov 
able pile guide bars positioned above the said 
fingers and above the shed of the loom, pile yarn 
guides in said bars having eyelets adjacent the 
ends thereof through which strands of pile yarn. 
are threaded, and means connecting the said 
pile guide bars with the said loom, whereby a 
plurality of strands of yarn is shogged over the 
said fingers and threaded between said fingers 
into the shed of the loom and interwoven with 
the base fabric during the weaving thereof by 
the loom. 

30. In combination with a loom for weaving 
pile fabric comprising in combination, a plu 
rality of spaced fingers extending warpwise of 
the loom and mounted on the said loom, a set of 
Spaced pile thread guides having pile yarn re 
ceiving eyelets adjacent the ends thereof mount 
ed above the said fingers above the shed of the 
loom, the spacing of the guides corresponding ap 
proximately with the spacing of the fingers, ver 
tical actuating members for said guides whereby 
the said guides are moved into and out of the 
shed of the loom and means whereby each of the 
said guides are shifted to predetermined posi 
tions above the Spaces between the said fingers 
prior to each descent of the guides into the shed 
of the loom. 

31. A method which comprises arranging warp 
threads ifia loom having movable beating means 
in spaced groups each group comprising stuffer 
warps and a binder warp, each warp being spaced 
slightly fillerwise with respect to other warps 
in the same group, at least one warp of each 
group being a binder warp and at least two of the 
warps being stuffer warps, placing a filler 
through the warp under the binder warp, thread 
ing pile yarn under tension over fingers and into 
the warp on each side of each group of warp 
threads and entirely in advance of the heating 
means, placing filler yarn through the loops of 
pile formed on the fingers below the stuffer warps 
and above the binder warp, drawing the strands 
of pile yarn snugly Over the fingers and the filler 
against the under edges of the fingers shedding 
one of the stuffer warps and floating the balance 
of the Warps, inserting a filler thread and beating 
up the last mentioned filler directly against one 
side of the loops of pile yarn. 

32. A method which comprises arranging warp 
threads in a loom having movable beating means 
in spaced groups, each group comprising a plu 
rality of warps spaced fillerwise only slightly with 
respect to other warps in the same group, at least 
one warp of each group being a binder warp and 
at least two of the warps being stuffer Warps, 
placing a filler through the warp under the bind 
er warp, threading pile yarn under tension over 
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fingers and into the warp on each side of each 
group of warp threads and entirely in advance of 
the beating means, placing filler yarn through 
the loops of pile formed on the fingers below the 
stuffer warps and above the binder warp drawing 
the pile yarn snugly over, the fingers and the 
filler against the under edges of the fingers, shed 
ding one of the stuffer warps and floating the 
balance of the warps, inserting a filler thread and 
beating up the last mentioned filler directly 
against one side of the loops of pile yarn and 
thereafter cutting the pile loops as the loops are 
forced towards the ends of the fingers during 
successive weaving operations. 

33. A method which comprises arranging warp 
threads in a loom having movable beating means 
in spaced groups, each group consisting of a plu 
rality of warps in side to side relation with each 
other and offset only slightly in a fillerwise direc 
tion with respect to each adjacent warp of each 
group, at least one warp of each group being 
a binding warp and at least two of the warps be 
ing stuffer warps, placing a filler through the 
warp under the binding warp, threading a plu 
rality of strands of pile yarn under tension over 
fingers and into the shed of the warp in each 
side of each group of warp threads and entirely 
in advance of the beating means, placing filler 
yarn through the loops of pile formed on the 
fingers below the stuffer warps and above the 
binding warp drawing the pile yarn snugly Over 
the fingers and around the filler yarn, shedding 
one of the stuffer warps and floating the balance 
of the warps beating the loops thus formed and 
the filler yarn against the previously formed fab 
ric, inserting a filler thread and beating up 
the last mentioned filler directly against one side 
of the loops of pile yarn. 

34. A method which comprises arranging warp 
threads in a loom having movable beating means 
in spaced groups, each group consisting of a plu 
rality of warps in side to side relation with each 
other and offset only slightly in a fillerwise direc 
tion with respect to each adjacent warp of each 
group, at least one warp of each group being 
a binding warp and at least two of the warps be 
ing stuffer warps, placing a filler through the 
warp under the binding warp, threading a plu 
rality of strands of pile yarn under tension over 
fingers in the same direction and into the Warp 
on each side of each group of warp threads and 
entirely in advance of the beating means, placing 
flier yarn through the loops of pile formed on 
the fingers below the stuffer warps and above 
the binding warp drawing the pile yarn snugly 
over the fingers and the filler against the under 
side of the fingers, shedding one of the stuffer 
warps and floating the balance of the warps, in 
serting a filler thread and beating up the last 
mentioned filler directly against one side of the 
loops of pile yarn. 

35. A method which comprises arranging warp 
threads in a loom having movable beating means 
in spaced groups, each group consisting of a plu 
rality of warps in side to side relation with each 
other and offset only slightly in a fillerwise direc 
tion with respect to each adjacent warp of each 
group, at least One warp of each group being 
a binding Warp and at least two of the Warps be 
ing stuffer warps, placing a filler through the 
warp under tension under the binding warp, 
threading a plurality of strands of pile yarn over 
fingers in opposite directions and into the warp 
on each side of each group of warp threads, and 
entirely in advance of the beating means, plac 
ing filler yarn through the loops of pile formed 
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on the fingers below the stuffer was and above 
the binding warp, shedding one of the stuffer 
warps and floating the balance of the warps, in 
serting a filler thread and beating up the last 
mentioned filler directly against One side of the 
loops of pile yarn. 

36. A method of Weaving pile fabrics on a loom . 
having movable beating means which comprises 
weaving warp and faller yarn into a base fabric 
and concurrently with the weaving of the base 
fabric interweaving pile yarn into the fabric by 
shogging strands of pile yarn over warpwise, ex 
tending fixed fingers, threading the strands of 
pile yarn between the fingers and entirely for 
wardly of the beating means into the shed of the 
loom below the path of the filler inserting means, 
inserting filler strands over the pile yarn and 
through the open shedded warp, again threading 
the pile yarn upward between the fingers, there 
by looping the pile yarn around the filler, keep 
ing the pile yarn under tension whereby the loops 
thus formed are drawn Snugly around the fingers 
with the filler and beating up the filler and pile 
loops against the previously formed fabric held 
in frictional engagement with the said fingers. 

37. A method weaving pile fabrics on a loom 
having movable beating means which comprises 
weaving a base fabric of the usual warp and 
filler threads and concurrently weaving pile yarn 
into the base fabric by shogging pile yarn over 
fixed warpwise extending fingers, threading pile 
yarn between the fingers and the warp threads 
and entirely forwardly of the beating means to 
a point below the path of the filler thread in 
sertion means, placing filler threads over the pile 
yarn and between certain of the warps, drawing 
the pile yarn upward between the fingers, keep 
ing the pile yarn under tension whereby continu 
OS loops are formed Over the fingers and filler 
yarns in Snug frictional engagement with the 
finger, beating up the yarn thus positioned 
against previously formed fabric against the fric 
tional resistance of the loops and filler on the 
fingers and the tension of the warps. 

38. A method of weaving pile fabrics on a loom 
having a movable beating means which comprises 
weaving a base fabric of the usual warp and 
filler threads and concurrently weaving pile yarn 
into the base fabric by shogging pile yarn over 
fixed warpwise extending fingers, threading pile 
yarn between the fingers and the warp threads 
and entirely forwardly of the beating means to a 
point below the path of the filler thread insertion 
means, placing filler threads over the pile yarn 
and between certain of the warps, drawing the 
pile yarn upward between the fingers, keeping 
the pile yarn under tension whereby continuous 
loops are formed over the fingers and filler yarn 
in Snug frictional engagement with the finger, 
beating up the yarn thus positioned against pre 
viously formed fabric against the frictional re 
sistance of the loops and filler on the fingers and 
the tension of the warps and retaining in the 
fingers a plurality of loops whereby an area in 
the fabric forms a base against which subsequent 
fabric is formed in addition to the tension pro 
vided by the warp threads, 

39. In combination with a loom for weaving 
a base fabric composed of a plurality of warp 
and filler threads, a series of fingers extending 
parallel with the warp in spaced relation with 
each other, a series of rod like pile thread guides 
mounted above the said fingers, means whereby 
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the said pile thread guides are moved vertically 
between the spaced fingers into and out of the 
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shed of the loom at pre-determined times, means 
whereby the said pile thread guides are shogged 
over the said fingers prior to their descent into 
the shed of the loom and means whereby pile 
yarn is supplied to said guides. . . 

40. In combination with a loom for weaving 
pile fabrics comprising means whereby a base 
fabric is woven of warp and filler threads, a series 
of fingers extending warpwise of the loom and 
in spaced relation with each other fillerwise of 
the loom, rod like pile yarn guides having eyelets 
therein vertically movable into and Out of the 
shed of the loom between the fingers and below 
the path of travel of the filler thread inserting 
means and laterally movable over the said fingers, 
means whereby the said guides are actuated lat 
erally and vertically, and pile yarn supply means, 
the said guides serving to shog the pile yarn. Over 
the fingers and to carry the said pile yarn below 
the path of the filler inserting means whereby 
the filler is placed over the pile yarn. 

41. In combination with a loom for weaving 
pile fabrics comprising means whereby a base 
fabric is woven of warp and filler threads, a series 
of fingers extending warpwise of the loon and 
in spaced relation with each other fillerwise of 
the loom, rod like pile yarn guides having eyelets 
therein adjacent their ends vertically movable 
into and out of the shed of the loom between 
the fingers and below the path of travel of the 
filler thread inserting means and laterally mov 
able over the said fingers, means whereby the 
said guides are actuated laterally and vertically 
and pile yarn supply means and tension means 
for said pile yarn. 

42. In combination with a loom for weaving 
pile fabrics comprising means whereby a base 
fabric is woven of warp and filler threads, a series 
of fingers extending warpwise of the loon and 
in spaced relation with each other fillerwise of 
the loom, rod like pile yarn guides having eye 
lets therein vertically movable into and out of the 
shed of the loom between the fingers and below 
the path of travel of the filler thread inserting 
means and laterally movable over the said fingers, 
means whereby the said guides are actuated lat 
erally and vertically, pile yarn supply means, and 
means whereby the pile yarn is placed under ten 
sion the said guides serving to shog the pile yarn 
over the fingers and into the shed of the loom 
below the path of travel of the filler thread in 
serting means thereby forming a series of loops 
over the fingers and around the filler inserted 
over the said pile yarn. 

43. In combination with a loom for weaving 
pile fabrics comprising means whereby a base 
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fabric is woven of warp and filler threads, a 
series of fingers extending warpwise of the loom 
and in spaced relation with each other fillerwise 
of the loom, rod like pile yarn guides having 
eyelets therein vertically movable into and out 
of the shed of the loom, between the fingers and 
below the path of travel of the filler thread in 
serting means and laterally movable over the 
said fingers, means whereby the said guides are 
actuated laterally and vertically, pile yarn Sup 
ply means, and pile yarn tension means, the said 
guides threading the pile yarn in the fingers and 
into the shed of the loom below the path of the 
filler inserting means whereby a series of loops 
are formed over the fingers in frictional engage 
ment therewith providing resistance to the nove 
ment of the fabric through the loom and a back 
ground for beating up the fabric in addition to 
the usual tension of the Warp threads. 

44. A loom attachment for weaving pile fabrics 
comprising in combination with a loom, a series 
of spaced fingers mounted on the loom and ex 
tending parallel with the warp, a series of spaced 
substantially rigid pile yarn feeding guides hav 
ing eyelets therein through which strands of 
pile yarn are threaded movably mounted at a 
different level than the spaced fingers, means for 
shifting said feeding guides transversely in uni 
son to predetermined positions laterally of said 
spaced fingers, means for moving said feeding 
guides into and out of the warp whereby the pile 
yarn is looped over the spaced fingers, and means 
for beating up the loops thus formed as the fabric 
is Woven. 
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