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This invention relates to looms for weaving loop pile 
fabrics and, more especially, to an improved method 
utilizing improved longitudinal gauge wires or fingers 
adapted to extend through the dents of a loom reed for 
producing loops of varying heights. 
There are various types of pile-forming wires or gauges 

Currently in use on various types of looms for weaving 
loop and/or cut pile fabrics, such as frieze, chenille and 
Velvet plush fabrics, rugs and the like. In some in 
stances, weftwise extending wires or gauges are used 
which may be of uniform or variable heights throughout 
their lengths and which are withdrawn from loops formed 
thereover as the fabric is woven. In other instances, 
longitudinal or warpwise extending wires or gauges are 
used which extend through the reed dents and weft yarns 
are passed over and under the wires in succession. 
Warpwise wires may be of uniform height throughout 
their lengths and drawn forwardly with the fabricas it 
is woven and periodically moved rearwardly relative to 
the fabric to free them from the pile loops at the free 
ends thereof. 
The Warpwise or longitudinal wires or gauges may also 

be of the type which are movable warpwise of the fabric 
individually, in groups, or in their entirety, and which 
have a plurality of variant-height weaving stages ad 
jacent the loop-forming ends thereof over which pile 
loop-Supporting weft yarns are cast. 
The latter type of pile-forming wires or gauges as 

developed heretofore have either had an inclined portion 
forming the Weaving stages or the wires have been gradu 
ated in steps of different increasing heights toward the 
rear of the loom. However, the latter type of gauges or 
Wires have necessarily had to be advanced at or less 
than the weaving rate of the fabric or drawn forwardly 
by the fabric itself as the fabric was drawn forwardly 
in Weaving. This has necessitated the formation of loops 
of gradually increasing heights between the terminus of a 
short-loop area and the forward end of a long-loop area 
having loops of a substantially greater length than those 
in the short-loop area, so that it has been impossible to 
produce a loop pile fabric having a distinct line of de 
marcation between the trailing end of a short-loop area 
and the leading end of a long-loop area. 

It is therefore an object of this invention to provide 
improved loop pile wires, fingers or gauges for use in 
a loom and a novel method of using said wires wherein 
the wires are capable of being shifted quickly longi 
tudinally through the dents of the loom reed in both 
directions during the looping of pile yarn thereover to 
produce loops of varying height in any desired succes 
Sion and wherein the pile wires may be so shifted at a 
Speed independently of the speed at which the ground 
fabric is taken up by the loom so that all of the loops 
formed in any given area may be of uniform height rel 
ative to adjacent areas having loops of different height. 
This provides distinct lines of demarcation between loop 
pile areas of different heights whereas, heretofore, it 
has been necessary to advance the usual type of pile 
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wires at or less than the rate of speed at which the 
ground fabric was taken up by the loom which would 
result in indistinct lines of demarcation. 

It is another object of this invention to provide im 
proved pile wires of the character described each having 
loop forming stages formed by two or more vertically 
spaced prongs or projections on the free pile-forming end 
thereof forming a slot or slots therebetween through which 
pile yarn may extend. When the pile wires are shifted 
longitudinally of the fabric, the lowermost prong projects 
forwardly beyond the front end of the prong thereabove 
or, in other words, the free front ends of the prongster 
minate increasing distances from the front end of the 
pile wire, so loops may be formed over any prong selec 
tively presented to the loop-forming Zone of the loorin. 
Thus, upon a pile loop or loops being formed over a 
prong other than the uppermost prong on a selected 
pile wire, the selected pile wire may be advanced at a 
speed faster than the weaving rate to immediately present 
a higher weaving stage or prong to the loop-forming 
Zone, since the prong over which shorter loops were pre 
viously formed will advance through loops which had pre 
viously moved off the free end thereof and the bights 
of a few of the shorter loops could then extend through 
the slot between the prong over which the shorter loops 
were formed and the next succeeding prong thereabove. 
Thus, the loops formed on the prong or projection at 

the higher elevation will be formed at a uniform height, 
as were the loops which were formed on the lower prong 
or projection, thereby obviating the necessity of providing 
loops of graduated heights at the juncture of groups of 
loops of two predeterminedly different levels. This en 
ables the production of loop pile fabrics having loop pile 
areas of varying height and wherein each of the areas 
may be of any desired configuration and definite lines of 
demarcation would thus be formed between adjacent low 
pile and high pile areas, for example, and so that ad 
jacent areas are sharply defined. 
Some of the objects of the invention having been 

stated, other objects will appear as the description pro 
ceeds when taken in connection with the accompanying 
drawings, in which 

Figure 1 is a somewhat schematic view showing some 
of the improved loop-forming fingers, wires or gauges in 
association with means for controlling the forward and 
rearward movement thereof on a loom; 

Figure 1-A is a view of a form of cam such as may be 
used in lieu of the cam in the lower right-hand portion of 
Figure 1 for controlling loop-forming fingers of the type 
shown in Figure 7: 

Figure 2 is a fragmentary isometric view of a portion 
of an Axminster type of loom showing the manner in 
which loops of varying heights are formed over the prongs 
of one form of the improved pile wires or gauges; 

Figure 3 is an enlarged fragmentary longitudinal or 
warpwise vertical sectional view through a portion of 
fabric showing the pile loops as formed by the form 
of the improved pile wire or gauge shown in Figure 6; 

Figure 4 is a fragmentary transverse or weftwise sec 
tional view through the fabric also showing the pile loops 
as formed over the form of the improved loop-forming 
wire or gauge shown in Figure 6; 

Figure 5 is a schematic illustration of a portion of 
fabric showing adjacent recessed and embossed areas of 
two different heights, respectively formed from relatively 
short and relatively long loops, but wherein said areas are 
shown in block form to clarify the relative shape or con 
figuration of adjacent areas; 

Figure 6 is a view showing one form of improved pile 
wire orgauge removed from the loom; v- w 

Figure 7 is a view similar to Figure 6 showing another 
form of improved pile wire orgauge; 
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Figures 8 and 9 are views similar to the respective Fig 
ures 3 and 4 showing loops of three different heights 
such as may be formed with wires of the type shown in 
Figure 7; 

Figure 10 is a view similar to Figure 5, but showing 
embossed and recessed pile loop areas of three different 
heights. 

Referring more specifically to the drawings, in Figures 
1 and 2 portions of a loom are illustrated, which loom 
is preferably of the Axminster type equipped with pile 
wire or gauge controlling mechanism substantially of the 
type disclosed in the pending application of Ivar O. Mo 
berg, Serial Number 398,287, filed December 15, 1953, 
and entitled Method of and Apparatus for Weaving High 
and Low Pile:Fabrics. 

Generally, the apparatus disclosed in said pending ap 
plication includes means for weaving a base or ground 
fabric. from warp yarns and weft yarns in the usual 
manner and is provided with pile yarn guides through 
which respective continuous pile yarns pass and which 
move downwardly from a position spaced above the fabric, 
following the insertion of alternate double weft yarns 
through the open shed formed of the warp yarns and over 
the strands of pile yarn. Upon intervening double weft 
yarns being inserted, the pile yarn guides move upward 
ly from a position within the shed and are then shifted 
laterally substantially simultaneously with the beat-up 
stroke of the reed and then again moved downwardly prep 
aratory to another double weft yarn being inserted over 
the strands of pile yarn. In so doing, the pile yarns are 
looped over respective loop-forming fingers, pile wires 

, or pile gauges provided with stepped loop-forming stages 
or free end portions of varying height and having pattern 
controlled means for shifting selected fingers longitudinal 
ly of the warp and relative to the reed in accordance with 
a desired pattern. 

In the present method, the improved pile wires, gauges 
or loop-forming fingers, to be later described, are shown 
in association with a loom and pattern controlled mecha 
nism substantially of the type disclosed in said pending 
application, but it is to be understood that the improved 
loop-forming fingers, wires or gauges may be used in asso 
ciation with other types of looms and other types of pat 
tern controlled means may be provided therefor, with 
out departing from the spirit of the invention. 

Referring particularly to Figure 2, the portion of a 
loom illustrated includes a reed or beating-up means 
broadly designated at 10 and comprising a reed box or lay 
11 having a plurality of closely spaced reed splits 12 
mounted thereon with openings therebetween, which are 
commonly known as reed dents, and through which ground 
warps 13 and 13a are threaded. The ground warps 13 
and 13a are controlled in the usual manner by any suitable 
means, not shown, for forming a shed therewith and a 
suitable weft inserting means necessarily cooperates with 
the shed forming means in forming the fabric, the weft 
inserting means being shown in the form of a weftwise 
reciprocable weft carrying needle 14, in this instance, since 
the portion of the particular loom shown is that of an 
Axminster type of loom. 

It might be stated that the weft carrying needle func 
tions in the usual manner to insert a double shot of weft 
yarn W in the shed following each successive beat-up 
stroke of the reed 10 as is clearly disclosed in said pend 
ing application and in various patents, such as Patents 
Nos. 2,437,378 and 2,437,379 issued to Eugene F. Clark 
on March 9, 1948. Of course, the usual type of shuttle 
and bobbin may be used with equal facility for inserting 
a single weft yarn between successive beat-up strokes 
of the reed 10, if desired. 

Referring to Figures 3 and 4, one form of loop pile 
fabric F is shown embodying pile loops formed in accord 
ance with the present method. As heretofore stated, the 
pile fabric base or ground is woven in the usual manner; 
that is, the Warp yarns 13 are spaced fillerwise or weft 
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wise of the loom and serve as stuffer warp yarns adjacent 
each of which one of the warp yarns 3a is disposed. 
Thus, the warp yarns 13a, which are preferably main 
tained under lesser tension than the yarns 3, Serve as 
binder warp yarns. 
The fabric base shown in Figures 3 and 4 is woven by 

the so-called two-shot cycle method. Considering the 
fabric in Figure 3 as being produced from the left-hand 
side of the drawing toward the right, the warps are opened 
with 13 up and 23a down, the filler or double weft yarn 
W would be placed through the warp and beat up. Since 
the stuffer warp 13 is preferably taut as compared to the 
binder warp 13a and the stuffer warp 13 is above the 
filler W and the binder warp 13a is below the filler W, 
when this shot of filler is beat up, it goes into the base 
fabric at a lower level than the next shot of filler. 

In the next step the warp 13 is shedded down and the 
binder warp 13a is shedded up. The pile yarn is inserted 
into the shed by the guides 22, to be later described, and 
a shot of filler W placed over the strands of pile yarn, 
below the binder warp 3a and above the stuffer warp 
3. As the yarn guides descend into the shed, the pile 

yarn is looped over the corresponding portions of the 
improved loop-forming fingers, to be later described, and 
is held in this condition until the shot of filler is made 
and the needle 14 withdrawn from the shed, whereupon 
the guides 22 ascend, drawing the shot of filler previously 
inserted over the pile yarn against the under side of the 
loop-forming fingers. 
The filler or weft and pile loops are then beat up 

with the filler at a high level and the pile loops at a 
low level in the fabric, with the filler against the base of 
the pile loops and the pile loops beat snugly against the 
first-mentioned shot of filler. For the next step, the 
binder warp 13a is shedded down and the stuffer warp 13 
is shedded upward and the cycle of operation repeated 
as the fabric is woven, the improved loop-forming fingers 
being provided with upper edge portions of different 
heights for forming different lengths or heights of loops 
Such as short loops S and long loops L. 
The loom also includes a conventional transversely ex 

tending and downwardly and forwardly inclined breast 
plate 16 for the support of the fabric, generally designated 
at F, after it has been woven. 
The woven fabric passes from the breast plate and is 

taken up by a suitable take-up means shown schemati 
cally at 17 in Figure 2 and which serves in the usual 
manner to maintain the fabric under constant predeter. 
mined tension and which takes up the fabric as it is 
WOWel. 

Pile yarns P extend downwardly from a point substan 
tially above the reed 10, under predetermined tension, 
and pass through respective eyes. 21 in the free lower 
ends of respective loop-forming pile yarn guides 22, there 
being a plurality of such pile yarn guides 22 disposed 
in closely spaced relationship to form a row of said pile 
yarn guides extending transversely of the loom. 
The loop-forming pile yarn guides 22 may be of sub 

stantially the same construction as, and operated by the 
Same means as, disclosed in said Clark Patents Nos. 
2,437,378 and 2,437,379. As disclosed in said patents, 
the movement of the pile yarn guides 22 into and out of 
the warp shed and the movement of these guides laterally 
over the loop-forming fingers, wires or gauges to be 
presently described, thereby shogging the pile yarn over 
said fingers, is controlled by the operating parts for the 
pile guides in relation to the operation of the needle 14 
as it places the filler or weft into the warp. Thus, a fur 
ther detailed description of the beating-up means 10, the 
shed forming means, the weft or filler inserting means 
and the pile yarn guides 22 is deemed unnecessary. 

Improved pile loop-forming fingers, gauges or wires 

In Figures 6 and 7, two forms of improved loop-form 
ing fingers, guides or wires are shown which are respec 
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tively designated at 25 and 26. Each of the loop-form 
ing fingers 25 and 26 is formed of a flat incompressible 
strip sufficiently thin to pass between adjacent reed splits 
12 and the two forms of loop-forming fingers 25 and 26 
may be used independently of each other or in combi 
nation in the forming of a desired type of pile fabric. 
In any event, it is preferable, but not necessary, that one 
of either form of loop-forming finger 25 or 26 is pro 
vided for each of the pile yarn guides 22. The first form 
of loop-forming finger 25 is shown in association with 
the loom in Figures 1 and 2 wherein it will be noted 
that the pile yarn guides 22 are adapted to pass between 
the corresponding loop-forming fingers 25 in front of the 
reed 10 to carry the corresponding pile yarns below the 
fingers 25 and into the shed of the loom so that the 
needle 14 passes through the loops of pile yarn thus 
formed and positions double weft yarns between the 
warp yarns, over the strands of pile yarn and below the 
fingers 25 and/or 26 in the usual manner substantially 
as disclosed in said Clark patents. 

Referring again to Figures 6 and 7, it will be observed 
that the fingers 25 and 26 have respective elongated 
shanks 27 and 28 and the forward or operating ends of 
the fingers 25 and 26 are each provided with a plurality 
of vertically spaced prongs or projections thereon. There 
are two such prongs or projections 31 and 32 shown on 
the finger 25. The modified or second form of loop 
forming finger 26 is quite similar to the first form of 
finger 25 with the exception that it is provided with three 
or more than two elongated prongs or projections thereon 
indicated at 33, 34 and 35. 

It is particularly important to note that the rounded 
front or free ends of the upper prongs in each instance 
terminate substantially short of the rounded free ends of 
the next succeeding prong immediately therebeneath. 
For example, it will be noted that the free end of the 
prong 32 terminates substantially short of the free end 
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of the lower prong 31 on the loop-forming finger 25 and, 
in the loop-forming finger 26, the uppermost prong 35 
terminates substantially short of the free end of the inter 
mediate prong 34 and the free end of the intermediate 
prong 34 terminates substantially short of the free front 
end of the lowermost prong 33. 

it is also particularly important to note that the prongs 
in each instance are disposed in vertically spaced rela 
tionship thus forming a slot 36 between the proximal 
surfaces of the prongs 3 and 32 of the loop-forming 
finger 25 and forming slots 40 and 41 between the lower 
and intermediate prongs 33 and 34 and the intermediate 
and upper prongs 34 and 35 respectively, of the loop 
forming finger 26. For purpose of description, the por 
tions of any of the prongs in either form of loop-forming 
finger which extend forwardly beyond the free end of a 
prong immediately thereabove will be termed as the ex 
posed portion of the corresponding prong or projection, 
and the exposed portions of the prongs of each wire may 
also be termed as loop-forming stages of different heights. 
The loop-forming stages are preferably of greater height 
than the width or thickness of the wires. 
The loop-forming fingers 25 and/or 26 may be con 

trolled by any suitable means, such as that disclosed in 
said pending application Serial Number 398,287, as will 
be more fully described hereinafter, to selectively shift 
the loop-forming fingers forwardly and rearwardly pre 
determined distances so that, in the instance of using the 
loop-forming fingers 25, loops may be formed either over 
the exposed portion of the lower prong 31 or over the 
prong 32 and, in the instance of the finger 26 being used, 
loops may be formed over the exposed portions of either 
of the prongs 33 and 34 or over the prong 35. It is 
preferred, but not necessary, that the upper surfaces of 
the upper prongs 32 and 35 coincide with the upper sur 
faces of the shanks 27 and 28 of the respective loop 
forming fingers 25 and 26. 
Now, assuming that certain selected loop-forming fin 
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gers. 25 are in a rearward position relative to the fell of 
the fabric being woven, to the extent that relatively short 
loops are formed from a pile yarn P over the lowermost 
or bottom prong or projection 31, it follows that the 
corresponding finger 25 may be advanced at a rate sub 
stantially exceeding the speed at which the fabric is taken 
up, in the course of which the bottom prong 31 will 
merely move through loops which were previously formed 
thereover so that the bights of a few of the loops which 
were formed over the bottom prong 31 immediately pre 
ceding the forward movement of the loop-forming finger 
25 will then be disposed in the slot 36. 

It is apparent that the free ends of the prongs or 
projections on both forms of fingers are rounded or 
otherwise shaped so they will not ensnare any of the 
previously formed pile loops as the prongs move for 
Wardly relative to the fabric. Thus, succeeding relative 
ly long loops will be formed over the upper prong 32 of 
each of the fingers 25 which were so advanced or moved 
forwardly, thus insuring a clear line of demarcation be 
tween the area of the fabric having the short loops S 
thereon and the area of the fabric having the long loops 
L thereon. 
Of course, it is apparent that any fingers 25 which 

were advanced to where the loops are formed over the 
upper prong 32 thereof may be selectively retracted or 
moved rearwardly, when desired, for again forming rela 
tively short loops over the bottom prongs or projections 
3i. It is apparent that, when any of the fingers 26 are 
used, loops may be successively formed from the corre 
sponding pile yarns P over any one of the prongs 33, 
34 or 35 of any desired fingers 26 in any desired se 
quence. For example, if short loops are formed over 
the lowermost prong 33, the slot 40 is of such depth that 
the corresponding finger 26 may be advanced to where 
succeeding long or intermediate loops may be formed 
over either the uppermost or intermediate prongs 35 or 
34, respectively, to produce a fabric such as that shown 
in Figures 8, 9 and 10. 

In Figure 5 there is shown one of many different types 
of pile loop patterns which may be produced by the 
improved method, using either of the types of loop-form 
ing fingers shown in Figures 6 and 7 in association with 
a loom of substantially the character described. The fab 
ric F in Figure 5 includes a plurality of warpwise spaced 
transversely or weftwise extending and recessed zig-zag 
lines or rows R formed thereon from relatively short pile 
loops, said solid or embossed areas E being formed be 
tween adjacent transverse rows or recessed design areas 
R and being formed from relatively long pile loops. It 
will be noted that each weftwise repeat includes a stepped 
recessed area which is substantially V-shaped, the stepped 
portions in each repeat being indicated at a, b, c, d, e 
and f. 

in weaving the particular pile loop area shown in Fig. 
ure 5, one or more pile yarns may be used in forming 
each of the short-loop or recessed areas a, b, c, d, e and f 
in each repeat, in this instance. Of course, the same 
number of pile yarns are used in forming the corre 
sponding solid, raised or embossed long-loop areas ex 
tending warpwise between adjacent rows R. Thus, the 
loop-forming fingers 25 and/or 26 are divided into sets, 
each including spaced groups of one or more adjacent 
fingers. The gauge wires weftwise across the loom may 
be of different shapes, and the wires in each set may vary 
in length, height or design from each other and/or from 
the wires of other sets, if irregular designs or designs 
other than as shown in Figures 5 and 10 are desired, 
such selection being a matter of choice. 
Now, in order to control the fingers, it is preferable, 

but not necessary, that a control mechanism substan 
tially of the type disclosed in said pending application 
Serial No. 398,287 be used and, as stated in said pend 
ing application, the loop-forming fingers in each set are at 
tached to a corresponding finger holding and guiding 
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bar, there being four such finger holding and guiding 
bars shown in Figure 1 each designated at 45. For this 
purpose, each pile wire may be provided with a key 
receiving notch, such as indicated at 44 in Figure 2, or 
the rear end of each wire may be suitably apertured for 
connecting a controlling cord or cable thereto, if desired. 

It will be noted that the finger holding and guiding 
bars 45 are disposed in spaced parallel relationship and 
extend transversely of the loom or weftwise of the loom 
and the shanks 27 or 28 of the loop-forming fingers 25 
or 26, as the case may be, each slidably penetrate all 
but one of the finger holding and guiding bars and are 
Secured to the corresponding finger holding and guiding 
bars So that those fingers whose shanks are secured to 
a particular finger holding and guiding bar 45 will be 
moved forwardly and rearwardly with only that finger 
holding and guiding bar 45 to which they are secured. 
A separate pattern controlled means should be pro 

vided for each of the finger holding and guiding bars 45, 
as shown in said pending application and, since the pat 
tern controlled means for shifting each of the finger hold 
ing and guiding bars may be substantially the same, there 
is shown in Figure 1, means for controlling only one of 
the finger holding and guiding bars and it shall be under 
stood that the same type of means may be utilized for 
controlling each of the finger holding and guiding bai's 
independently of the others. 

Each of the finger holding and guiding bars 45 has 
a guide block 46 fixed thereon mounted for forward and 
rearward angular movement on a guide rod 47 suitably 
supported on the loom preferably at an angle conform 
ing substantially to the angle of the breast beam 16. It 
is also preferable that the front portions of the shanks 27 
or 28 of the corresponding loop-forming fingers 25 or 
26, as the case may be, are guided in a guide bar 50 suit 
ably supported in fixed relation to the loom frame in back 
of the reed 10. 

Although only one end of each of the finger holding 
and guiding bars 45 is shown in Figure 1, it is to be un 
derstood that the opposite ends thereof may be con 
structed and supported in the identical manner and oppo 
site ends of each of the finger holding and guiding bars 
45 have the front ends of respective pairs of links 53 
pivotally connected thereto whose rear ends are pivotally 
connected to the lower ends of respective crank arms 54. 
Only one of the crank arms 54 is shown in Figure 1, but 
it is to be understood that the controls to be hereinafter 
described for each of the pairs of crank arms correspond 
ing to each of the finger holding and guiding bars 45 may 
be identical. 

It will be observed in Figure 1 that the crank arm 54 
is fixed on a rocker shaft 55 suitably journaled in fixed 
frame members 56 and 57 which may be parts of the 
loom frame or may be suitably attached to the conven 
tional loom frame. Another, crank arm 60 is fixed on the 
rocker shaft 55 and extends forwardly and is normally 
urged downwardly by a tension spring 61. The front 
free end of the crank arm 60 has the upper end of a link 
or connecting rod 62 pivotally connected thereto whose 
lower end is pivotally connected to the front end of a 
cam lever 63 having a follower 64 thereon which is urged 
against the periphery of a cam wheel 65 by the tension 
spring 61. The cam wheel 65, as shown, is particularly 
formed for controlling the two-stepped or pronged fingers 
25. Figure 1-A shows a similar cam for controlling a 
three-pronged or three-stepped finger 26. 
The cam lever 63 is pivoted on a shaft 66 suitably sup 

ported by the loom frame. Formed integral with or fixed 
to one side of the cam wheel 65 is a ratchet wheel 67 and 
the cam wheel 65 and ratchet wheel 67 are rotatably 
mounted on a stationary shaft 70. Figure 1 being sche 
matic, the ratchet wheel 67 is shown spaced from cam 
wheel 65 for purposes of clarity. The ratchet wheel 67 
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is adapted to, at times, be engaged by the free end of a 
vertically reciprocable ratchet pawl 71 which may be 
driven by any suitable means, not shown in the present 
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drawings, but such as is clearly shown in said pending 
application, 
The ratchet pawl 71 is normally urged into engagement 

with the corresponding ratchet wheel 67 by a suitable 
spring 72 and one end of a control cable, strand or pliable 
element 73 is connected to the ratchet pawl 71 and ex 
tends rearwardly through a pair of spaced eyeboards or 
yarn guide boards 74 and 75 which may be parts of, or 
carried by, the conventional loom frame. The cable or 
cord 73 extends upwardly from the eyeboard 75 and is 
connected to a corresponding vibrator lever or pattern 
jack 76 which is a part of a suitable pattern mechanism, 
Such as a dobby mechanism, broadly designated at 77 
and which includes a driven pattern chain 80. It is to be 
understood that there is a separate one of the vibrator 
levers or pattern jacks 76 for controlling the operation 
of each of the finger holding and guiding bars 45. 
The pattern chain is of the usual type having high 

places or rollers 82 thereon defining low places there 
between, which high places or rollers 82 are spaced ac 
cording to a predetermined pattern whereby, upon each 
Successive roller or high place 82 engaging the corre 
sponding vibrator lever or pattern jack 76, the pattern 
jack 76 is raised to thereby move the ratchet pawl 71 out 
of engagement with the ratchet wheel 67 to prevent fur 
ther rotation of the ratchet wheel 67 and the cam wheel 
65 until the roller 82 again moves out of engagement with 
the vibrator lever or pattern jack 76. 

It will be noted that the cam wheel 65 in Figure 1 dif 
fers from that shown in said pending application, to the 
extent that it is provided with spaced high portions 65a 
thereon defining low portions or recesses 65b therebe 
tween. It follows, therefore, that when any one of the 
low Surfaces 65b is in engagement with the follower 64 
as shown in Figure 1, the bottom prongs 31 of the corre 
Sponding loop-forming fingers 25 would then be in loop 
forming position such as that occupied by the three loop 
forming fingers shown in the extreme lower right-hand 
portion of Figure 2. On the other hand, upon engage 
ment of the cam follower 64 by any one of the high sur 
faces 65a on the cam wheel 65, it is apparent that the 
fingers 25 corresponding to the finger holding and guiding 
bar controlled by the cam wheel 65 would then occupy 
advanced position in which the loops would be formed 
Over the upper prongs or projections 32 on the corre 
sponding loop-forming fingers 25, such as that shown by 
the fingers in the lower left-hand portion of Figure 2. 
Now, it is apparent that any of the finger holding and 

guiding bars 45 to which the fingers 26 of the type shown 
in Figure 7 may be attached could be controlled by a cam 
81 (Figure 1-A) which is similar to the cam 65 but has 
Surfaces of three different heights thereon namely, high, 
medium and low, and indicated at 81a, 81b and 81 c, re 
Spectively, instead of Surfaces of two different heights 
thereon as shown in Figure 1. These three surfaces of 
different heights may be arranged in any predetermined 
order according to the heights of the loops to be formed 
in a given sequence. Of course, the cam 65, as it is shown 
in Figure 1, could be used for controlling the finger hold 
ing and guiding bars to which loop-forming fingers 26 
may be attached, but in this instance, only any two of the 
prongs could be used for forming loops of two different 
heights, such as prongs 33 and 34 or 33 and 35 or 34 
and 35. 
Although the loop-forming finger 26 is shown as being 

provided with three prongs 33,34 and 35 thereon of 
varying length, it is to be understood that more than 
three prongs may be provided, if desired, in the event 
that more than three different lengths or heights of loops 
are to be formed in forming a particular pattern. 
In Figures 8, 9 and 10, there is shown one of many 

different types of pile loop patterns which may be pro 
duced by the improved method, using the type of loop 
forming finger or pile wire shown in Figure 7 in associa 
tion with a loom of substantially the character described. 
The fabric in Figure 10 is broadly designated at F-1 and 
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includes a plurality of warpwise spaced transversely or 
weftwise extending and recessed double zig-zag lines or 
rows R-1, R-2 formed thereon from relatively short pile 
loops and pile loops of intermediate length, respectively, 
with solid or embossed areas E-1 being formed between 
adjacent or double transverse rows or stepped recessed 
design areas R-1, R-2, and being formed from relatively 
long pile loops. 
As is the case with the fabric shown in Figure 5, it 

will be noted that each warpwise repeat includes a pair 
of stepped recessed areas which are substantially V 
shaped, the stepped portions in each repeat and in each 
row R-1 being indicated at a' to f, inclusive, and the 
stepped portions in each repeat in each row R-2 being 
indicated at a' to f', inclusive. Also, as is the case with 
the fabric shown in Figure 5, in weaving the particular 
pile loop area shown in Figure 10, one or more pile yarns 
may be used in forming each of the short-loop or first 
recessed areas a' to f', in each repeat, and these same 
yarns may be used in forming the corresponding inter 
mediate-loop or second recessed areas a' to f' in each 
repeat, in this instance. Of course, the same number of 
pile yarns are used in forming the corresponding solid or 
raised long loop areas extending warpwise between ad 
jacent rows R-1, R-2. Thus, the loop-forming fingers 
26 are divided into sets, each including spaced groups of 
one or more adjacent fingers. 
Assuming that the fabric F-3 is formed from left to 

right in Figure 10, it is apparent that the corresponding 
fingers 26 would assume a forward position in forming 
the long-loop area E-1 in the lower left-hand portion 
of Figure 10, in which long loops would be formed over 
the uppermost prongs 35 of the loop-forming fingers or 
pile wires 26 shown in Figure 7. The fingers 26 corre 
sponding to the areas a would then be withdrawn to 
their rearmost positions so relatively short loops would 
then be formed over the lowermost of the corresponding 
prongs 33. It follows that, as the areas b', f' and c', e.' 
and d are formed, the corresponding fingers 26 would also 
be withdrawn to rearmost positions so short loops are 
formed in the corresponding areas. 
Of course, as the corresponding portions of the areas 

b', c', d', e' and f' are formed, it is apparent that selected 
fingers 26 would also move forwardly to intermediate 
positions, in the course of which previously formed short 
loops in the corresponding row R-1 would be penetrated 
by the lowermost prongs 33 on the corresponding loop 
forming fingers or pile wires 26 so the bights of the last 
few loops successively formed in the areas a' and b', f' 
and c', e' and b' would successively extend through the 
slots 40 between the corresponding intermediate prongs 
34 and the lowermost prongs 33. Thus, intermediate 
loops would be formed over the intermediate prongs 34 
to successively form the areas a' and b', f' and c', d' 
and b' in the next succeeding row R-2. 
Of course, as each of the last-named areas in the row 

R-2 is completed, the corresponding loop-forming fingers 
26 are again advanced to their foremost positions so the 
bights of the last few loops formed over the intermediate 
prongs 34 will then extend through the slots 41 between 
the corresponding uppermost prongs 35 and the inter 
mediate prongs 34. Thus, relatively long loops will be 
formed over the then active high prongs 35 to form the 
second high loop area E-4 to complete one warpwise 
repeat in the forming of the loop pile fabric F-1. 

Referring-now to Figures 8 and 9, it is shown more 
in detail just how the loops of three different heights are 
formed on the fabric base. As is the case in weaving 
the fabric base or ground shown in Figures 3 and 4, warp 
yarns 13' are spaced fillerwise or weftwise of the loom and 
serve as stuffer warp yarns adjacent each of which one of 
the binder warp yarns 13a' is disposed, each of the binder 
warp yarns 13a, preferably being maintained under lesser 
tension than the yarns 13. . . 
The fabric base shown in Figures 8 and 9 is also 

woven by the so-called two-shot cycle method and, con 
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sidering the fabric in Figure 9 as being produced from 
left to right, the warps are open with 13' up and 13a' 
down, the filler or double-weft yarns W would then be 
placed through the warp and beat up. The stuffer warp 
13' being taut as compared to the binder warp 13a, when 
this shot of filler is beat up, it goes into the base fabric 
at a lower level than the next shot of filler. In the next 
step, as is the case in the fabric shown in Figure 3, the 
warp 13' is shedded down and the binder warp 13a' 
is shedded up. The pile yarn is inserted into the shed by 
the guides 22 and a shot of filler W placed over the 
strands of pile yarn, below the binder warp 13a' and 
above the stuffer warp 13. 
As the yarn guides descend into the shed, the pile 

yarn is looped over the corresponding portions of the 
loop-forming fingers, which portions, in this instance, are 
the lowermost prongs 33 of the fingers 26, and is held 
in this conditions until the next shot of filler is made 
and the needle 14 withdrawn from the shed, whereupon 
the guides 22 ascend, drawing the shot of filler previously 
inserted over the pile yarn against the under side of the 
loop-forming fingers. It is apparent that this is succes 
sively repeated and, while the fingers 26 are in rearward 
position, relatively short loops S-1 are formed thereover 
and, when the corresponding loop-forming fingers 26 are 
in the intermediate position, intermediate loops are 
formed as are present in the rows R-2 in Figure 10. 

It is apparent, by a comparison of the intermediate 
loops I and the short loops S-1 in Figures 8 and 9, that 
the lower prongs 33 may readily enter or move longi 
tudinally in the loops S-1 as the intermediate prong 34 
passes over the last few loops S-1 adjacent the inter 
mediate loops I, thereby insuring that the intermediate 
loops I are Subsequently formed over the intermediate 
prongs 34 on the corrseponding pile wires 26. Referring 
again to Figure 9, relatively high loops L-1 are illustrated 
and it is apparent that these loops are formed by ad 
vancing the corresponding loop-forming fingers 26 to a 
fully forward position so both the intermediate and lower 
prongs 34, 33 advance within the intermediate loops I 
and the upper prong 35 advances above the loops I to 
thereby insure that the upper prong 35 is positioned for 
the formation of the long loops L-1 thereover, forming 
areas Such as the area E-1 in the fabric F. 

It is thus seen that I have provided an improved loop 
forming method utilizing improved loop-forming fingers 
adapted to be associated with a loom for weaving loop 
pile fabrics such as rugs, carpets and the like and where 
in the loom is provided with means for selectively shift 
ing the loop-forming fingers longitudinally of the warp 
and wherein the improved loop-forming fingers are pro 
vided with elongated vertically spaced prongs thereon of 
varying length over whose free end portions loops of 
corresponding heights may be respectively formed and 
Whereby, upon loops being formed over any one of the 
prongs of a particular finger having a prong thereabove, 
the finger may be moved forwardly, quickly, relative to 
the loops previously formed thereover to cause the bights 
of the previously formed loops to extend through the 
slot defined between the corresponding prong and the 
prong immediately thereabove so that succeeding loops 
of any accurately predetermined greater height than the 
previously formed loops may then be formed over the 
prong above said corresponding prong or over any prong 
which may be disposed on a higher level than said cor 
responding prong. 

It is apparent that this provides means whereby the 
major portion of a fabric, for example, may be formed 
with relatively long pile loops with variantly-shaped de 
sign areas formed from loops of an intermediate height 
and other variantly-shaped design areas being formed 
with loops of still another height and wherein each of the 
areas formed from any one of the heights of loops will 
stand out sharply and thereby providing a definite and dis 
tinct line of demarcation between areas formed from dif 
ferent height loops. 
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The appearance of the loop pile fabric thus produced 
is particularly enhanced because it is no longer neces 
sary to provide loops of graduated heights at opposite 
ends of a given area having loops of one given height and 
wherein other areas having loops of another height are 
disposed at opposite ends of said given area. 

It is contemplated that the principles of the present 
invention; that is, pile wires having a plurality of prongs 
or loop-forming stages on their free ends with slots there 
between and means for shifting the wires forwardly, at 
a speed faster than the fabric is woven, and rearwardly 
to present different height surfaces to the loop-forming 
Zone, may be applied to many different types of looms in 
addition to the type of loom heretofore described. Such 
pile wires may be used in a doup heddle loom, a needle mo 
tion doup heddle loom, a double-shuttle locin wherein two 
fabrics are woven simultaneously, a Warner-Swasey pro 
jectile loom, an Ashoff leno reed loom of the type manu 
factured by Steel Heddle Manufacturing Company of 
Philadelphia, Pennsylvania, and other types of looms. 
Of course, pile loops are usually formed directly over 

or under the pile wires when using a loom of the type 
disclosed in the present drawings or when using a doup 
heddle loom or a Warner-Swasey projectile loom. How 
ever, in a double-shuttle loom, for example, the different 
prongs or loop-forming stages may support weft shots 
which, in turn, Support the pile loops as they are formed 
between adjacent pile wires and whereby the loop-sup 
porting weft shots may subsequently be removed for sep 
arating the fabrics. 

Also, if desired, selected loop-forming fingers 25 or 
26, as the case may be, may be entirely withdrawn from 
the loop-forming zone so the pile yarn would then bear 
against the fabric base rather than being formed into 
loops and, thereafter, these fingers may be advanced to 
present any one of the prongs thereon to the loop-form 
ing zone to produce a novel loop fabric. 

In operation, it has been found that, when the prongs 
on the pile-forming fingers are relatively long, loops may 
initially be formed directly over selected prongs as the 
corresponding pile yarn guides 22 move across and above 
the level of the loop-forming fingers and then downwardly 
into the shed, after which a shot of filler is placed through 
the warp and over the strands of pile yarn. The pile 
yarn guides then move upwardly as the latter shot of 
filler is beat up by the reed 16. As each shot of filler 
is beat up, the loops are slid forwardly on the correspond 
ing prongs toward the fell of the ground fabric. Since 
the pile yarn guides do not move forwardly with the 
reed, the loops are then drawn tightly over the cor 
responding loop-forming stages or prongs. 
On the other hand, when the prongs on the pile-form 

ing fingers are relatively short, regardless of the position 
of any of these loop-forming fingers which are not com 
pletely withdrawn from the loop-forming zone, loops may 
initially be formed over the body portions or shanks of 
those fingers in the loop-forming zone so that each suc 
cessive loop formed on each finger is subsequently slid 
along the corresponding shank with the succeeding beat 
up stroke of the reed i0 and is tightened or drawn taut 
as it passes off the shank and onto the corresponding 
loop-forming stage. Thus, the height of each Successive 
loop is finally determined by the height of that prong 
disposed in active or operative position. 

In either instance, there are usually approximately four 
loops present on the free front end portion of each of 
those loop-forming stages or prongs which is in active or 
loop-height-determining position. The last-formed or 
rear-most of these four loops is pulled taut while theim 
mediately preceding three loops, which were previously 
pulled taut, serve to guide and steady the free front ends 
of the corresponding loop-forming fingers. 

In the drawings and specification there have been Set 
forth preferred embodiments of the invention and, al 
though specific terms are employed, they are used in a 
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generic and descriptive sense only and not for purposes 
of limitation, the scope of the invention being defined 
in the claims. 

I claim: 
1. In a loom having a reed and other means for mak 

ing cloth, longitudinal pile gauge wires having free end 
portions extending through the reed dents, individual 
wires of said pile wires having a plurality of loop-form 
ing stages of different heights which may be predeter 
minedly positioned above the cloth during weaving, said 
individual gauge wires each having slots therein between 
adjacent loop-forming stages, and means for quickly mov 
ing said individual gauge wires forwardly relative to the 
cloth to position different loop-forming stages of different 
heights to the fell of the cloth at predetermined intervals. 

2. A structure according to claim 1 wherein the lower 
slots in each instance terminate rearwardly of all loop 
forming stages thereabove. 

3. In a loom having a reed and other means for making 
cloth, and also having means for looping pile yarn over 
longitudinal pile gauge wires; the combination therewith 
of longitudinal pile gauge wires extending through the 
reed dents, individual wires of said pile wires having a 
plurality of loop-forming stages of different heights which 
may be predeterminedly positioned above the cloth during 
weaving, said individual gauge wires each having slots 
therein between adjacent loop-forming stages, and means 
for moving said individual gauge wires forwardly relative 
to the cloth and rearwardly of the cloth to position differ 
ent loop-forming stages of different heights to the fell of 
the cloth at predetermined intervals. 

4. An improved pile loop-forming finger for use with 
a loom for weaving loop pile fabric and wherein said 
loom is provided with means for looping pile yarn over 
each loop-forming finger and means for shifting the loop 
forming finger longitudinally of the warp, said improved 
loop-forming finger comprising an elongated relatively 
thin strip of incompressible material having at least two 
vertically spaced elongated projections on its free forward 
end defining a slot therebetween, and the forward end of 
the uppermost projection being spaced substantially rear 
wardly of the forward end of the lowermost projection. 

5. A structure according to claim 4 wherein at least 
the lowermost projection is shaped at its free forward 
end to permit forward movement of the latter projection 
relative to and within previously formed pile loops. 

6. In a loom having a reed and other means for making 
fabric and also having means for looping pile yarn over 
longitudinal pile gauge wires; the combination therewith 
of longitudinal pile gauge wires extending through the 
reed dents, individual wires of said pile gauge wires hav 
ing a plurality of loop-forming stages of different heights 
which may be predeterminedly positioned at that position 
where pile loops are tightened in the fabric during weaving, 
means for moving said individual gauge wires longi 
tudinally of the fabric to position different stages of dif 
ferent heights at that position where pile loops are tight 
ened in the fabric at predetermined times, and said in 
dividual gauge wires each having longitudinally extending 
slots therein extending rearwardly between adjacent stages 
of different heights whereby said individual gauge wires 
may be moved forwardly, upon pile loops being formed 
over any of said stages of different heights, at a rate ex 
ceeding the rate at which the fabric is woven and the 
bights of any loops formed over any of the stages of dif 
ferent heights other than the uppermost of said stages 
may extend through the corresponding slots as the corre 
sponding individual gauge wires are so moved forwardly. 

7. In a loom having a reed and other means for making 
cloth and also having means for looping pile yarn over 
longitudinal pile gauge wires; the combination therewith 
of longitudinal pile gauge wires extending through the 
reed dents, individual wires of said pile gauge wires hav 
ing two or more elongated vertically spaced prongs on 
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the free forward end thereof, the prongs above the lower most of Said prongs terminating progressively increasing 
distances from the free forward end of the lowermost 
progg to form steps of different heights which may be 
predeterminedly positioned adjacent the fell of the cloth, 
and means for moving said individual gauge wires longi 
tiudinally of the cloth in either direction independently 
of the rate at which the cloth is woven whereby upon 
loops being formed over any prongs other than the upper 
most prong, Said individual gauge wires may be advanced 
within previously formed loops so the bights of some of 
the previously formed loops may extend through the cor 
responding space between adjacent prongs as loops are 
Subsequently formed over another prong thereof to per 
mit the formation of loop pile areas having a distinct line 
of demarcation between loops of different heights. 

:3. In a loom having a reed and other means for making 
cloth, longitudinal pile gauge wires having free end por 
tions extending through the reed dents, individual wires 
of said pile wires having a plurality of loop-forming stages 
of different heights which may be determinedly posi 
tioned in the cloth during weaving, said individual gauge 
wires having slots therein between adjacent loop-forming 
Stages, and means for quickly moving said individual gauge 
wires forwardly relative to the cloth to position different 
loop-forming stages of different heights adjacent the fell 
of the cloth at predetermined intervals. 

9. In a loom having a reed and other means for mak 
ing cloth, longitudinal pile gauge wires having free end 
portions extending through the reed dents, means for lay 
ing pile-supporting weft shots past said gauge wires, said 
loom also having means for looping pile yarn over said 
pile-supporting weft shots, individual wires of said pile 
wires having a plurality of loop-forming stages of differ 
ent heights which may be predeterminedly positioned lon 
gitudinally of the cloth during weaving, said individual 
gauge wires having slots therein between adjacent loop 
forming stages, and means for quickly moving said in 
dividual gauge wires forwardly relative to the cloth to 
position different loop-forming stages of different heights 
adjacent the fell of the cloth at predetermined intervals. 

10. In a loom having a reed and other means for mak 
ing cloth, means for laying pile-supporting weft shots 
beneath longitudinal pile gauge wires, and also having 
means for looping pile yarn over said pile-supporting weft 
shots; the combination therewith of longitudinal pile gauge 
wires extending through the reed dents, individual wires 
of said pile wires having a plurality of loop-forming stages 
of different heights which may be predeterminedly posi 
tioned above the cloth during weaving, said individual 
gauge wires each having slots therein between adjacent 
loop-forming stages, and means for moving said individual 
gauge wires forwardly relative to the cloth and rearwardly 
of the cloth to position different loop-forming stages of 
different heights to the fell of the cloth at predetermined 
intervals. 

11. In a loom having a reed and other means for mak 
ing cloth, longitudinal pile gauge wires having free end 
portions extending through the reed dents, individual 
wires of said pile wires having a plurality of loop-forming 
stages of different heights which may be completely with 
drawn from, and predeterminedly positioned in, the 
cloth during weaving, said individual gauge wires having 
slots therein between adjacent loop-forming stages, and 
means for quickly moving said individual gauge wires 
forwardly relative to the cloth to position different loop 
forming stages of different heights adjacent the fell of 
the cloth at predetermined intervals. 

12. In a loom having a reed and other means for mak 
ing cloth and means for forming loops from pile yarns, 
longitudinal pile gauge wires having free end portions ex 
tending through the reed dents, individual wires of said 
pile wires having a plurality of loop-forming stages of dif 
ferent heights which may be predeterminedly positioned 
at and completely withdrawn from active position relative 
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to the loop-forming means during Weaving, said individual 
gauge wires each having slots therein between adjacent 
loop-forming stages, and means for quickly moving said 
individual gauge wires forwardly predetermined distances 
relative to the cloth to selectively position loop-forming 
stages of different heights in active relation to the loop 
forming means at predetermined intervals. 

13. A structure according to claim 12 wherein the 
lower slots in each instance terminate rearwardly of all 
loop-forming stages thereabove. 

14. In a loom having a reed and other means for mak 
ing cloth from ground warp and weft yarns, and also 
means for looping pile yarn over warp and weft yarns; 
the combination therewith of longitudinal pile gauge wires 
extending through the reed dents, individual wires of said 
pile wires having a plurality of loop-forming stages of 
different heights which may be predeterminedly positioned 
above and rearwardly of the cloth during weaving, said 
individual gauge wires each having slots therein between 
adjacent loop-forming stages, and means for moving said 
individual gauge wires forwardly relative to the cloth and 
rearwardly of the cloth to, at times, position different 
loop-forming stages of different heights to the fell of the 
cloth at predetermined intervals. 

15. In a loom having a reed and other means for mak 
ing fabric from warp and weft yarns and also having 
means for looping pile yarns over warp yarns and be 
neath weft yarns; the combination therewith of longitudi 
nal pile gauge wires extending through the reed dents, 
individual wires of said pile gauge wires having a plural 
ity of loop-forming stages of different heights, means for 
moving said individual gauge wires longitudinally of the 
fabric to, at times, predeterminedly position different 
stages of different heights at that position where pile loops 
are tightened in the fabric, and said individual gauge 
wires each having longitudinally extending slots therein 
extending rearwardly between adjacent stages of different 
heights whereby said individual gauge wires may be 
moved forwardly, upon pile loops being formed over any 
of said stages of different heights, at a rate exceeding the 
rate at which the fabric is woven and the bights of any 
loops formed over any of the stages of different heights 
other than the uppermost of said stages may extend 
through the corresponding slots as the corresponding in 
dividual gauge wires are so moved forwardly. 

16. In a loom for weaving pile fabrics, said loom hav 
ing means for making a base fabric from warp and weft 
yarns including a reed and additional means for forming 
loops from pile yarns in which the pile yarns are shogged 
across warp yarns and anchored to weft yarns of the base 
fabric; the combination of longitudinal pile wires having 
free end portions movable through the reed dents, in 
dividual wires of said pile wires having a plurality of loop 
forming stages of different heights, said individual wires 
having slots therein between adjacent stages, and means 
to move said individual wires warpwise in either direc 
tion relative to the base fabric to selectively position wires 
entirely away from the point at which said pile yarns 
are shogged and to selectively position different loop 
forming stages of different heights at said point. 

17. In a loom having a reed and other means for mak 
ing cloth, longitudinal pile gauge wires having free end 
portions extending through the reed dents, means for 
laying pile-supporting weft shots past said gauge wires, 
said loom also having means for looping pile yarn over 
said pile-supporting weft shots, individual wires of said 
pile wires having a plurality of loop-forming stages of 
different heights which may be completely withdrawn 
from and predeterminedly positioned in the cloth during 
weaving, said individual gauge wires having slots therein 
between adjacent loop-forming stages, and means for 
quickly moving said individual gauge wires forwardly 
relative to the cloth to selectively position certain wires 
so that different loop-forming stages thereof of different 
heights are positioned in the vertical plane of correspond 
ing pile-supporting weft shots at predetermined intervals. 
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18. In a loom having a reed and other means for mak 
ing cloth from warp and weft yarns and also having 
means for looping pile yarns over warp yarns and under 
weft yarns; the combination therewith of longitudinal pile 
gauge wires extending through the reed dents, individual 
wires of said pile gauge wires having two or more elon 
gated vertically spaced prongs on the free forward end 
thereof, the prongs above the lowermost of said prongs 
terminating progressively increasing distances from the 
free forward end of the lowermost prong to form steps 
of different heights which may be predeterminedly posi 
tioned adjacent the fell of the cloth, and means for mov 
ing said individual gauge wires forwardly and rearwardly 
relative to the fell of the cloth independently of the rate 
at which the cloth is woven whereby loops may be formed 
against the cloth and over selected prongs and upon loops 
being formed over any prongs other than the uppermost 

16 
prong of any of the wires, the latter such wires may be 
advanced within previously formed loops so the bights 
of some previously formed loops may extend through the 
corresponding space between adjacent prongs as loops are 
subsequently formed over another prong of the latter 
wires to permit the formation of loop pile areas having 
distinct lines of demarcation between loops of different 
heights. 
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