
May 29, 1951 G. E. SCHULZ ET A - 2,555.15 ETHOD OF AND AARiisi ("RELIEF Desic 9 
IN PILE SURFACES OF TEXTILE FABRICS 

Filed Feb. 4, 1947 4. Sheets-Sheet 1 

0 W3 
8 \ f r (N 

to Q 
N R 9 N 
's SCOHAs NS 

NY-A- N 0 
O O GY (i. 
( (N (c. 

OHC EE 
A 

5. I 

It O 

S N. SéN CO SS É N 

9. . 
i 
E. 

N s (O 

2 

SN) N -N 
N al w NM 

S N 

A. 

(N e 

s 

  

  

  

  



May 29, 1951 G. E. SCHULZ ET AL 2,555,159 
METHOD OF AND APPARATUS FOR WEAVING RELIEF DESIGNS 

IN PILE SURFACES OF TEXTILE FABRICS 
Filed Feb. 4, 1947 4. Sheets-Sheet 2 

E. 
33 

  



May 29, 1951 G. E. SCHULZ ET AL 2,555,159 
METHOD OF AND APPARATUS FOR WEAVING RELIEF DESIGNS 

IN PILE SURFACES OF TEXTILE FABRICS 
Filed Feb. 4, 1947 4. Sheets-Sheet 3 

  



May 29, 1951 G. E. SCHULZ ET AL . 2,555,159 
METHOD OF AND APPARATUS FOR WEAVING RELIEF DESIGNS 

IN PILE SURFACES OF TEXTILE FABRICS 
Filed Feb. 4, 1947 4 Sheets-Sheet 4 

Y772. 2. 
44 ?t 

46 4 4? 
YYY - 

6 5O 4e) YES Y a-3 
SS 

of d o o O O. Š . . .2\a 

  



Patented May 29, 1951 
M 2,555,159 

UNITED STATES PATENT OFFICE 

METHOD OF AND APPARATUS FOR WEAV 
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Skaneateles, N.Y., assignors to Nye-Wait Com 
pany, Inc., Auburn, N.Y., a corporation of New 
York 

Application February 4, 1947, Serial No. 726,330 
2 Claims. (Cl. 139-47) 

1. 
The present invention relates to a new and in 

proved method of producing pile surfaces of dif 
ferent or contrasting heights in textile fabrics, 
and to apparatus for creating relief designs, in 
one or more colors or combinations thereof, in 
the weaving of textile fabrics such as carpets 
and rugS. 

En. Patent. No. 2,121,909, granted June 28, 1938, 
to Harold H. Fonda, there was disclosed an en 
bossed or relief pile fabric of the general typs 
to which the present invention relates, and 
wherein the embossed or relief effect was at 
tained by the use of two or more sets of pile 
yarns having different degrees of twist, and par 
tially releasing the twist of the harder twisted 
yarns by subjecting the yarns to a wetting treat 
ment, so as, to cause the pile tufts to elongate 
and rise above: the tufts formed by the lesser 
twisted yarns. While this method and the fab 
rics produced thereby are entirely practical and 
feasible and have been extensively used with very 
favorable results, the prior method is inherently 
subject to certain limitations and disadvantages 
as to range of designs, permissible number of 
color combinations, physical characteristics of 
the pile yarns, relatively high cost of produc 
tion, etc. 

Accordingly, the primary objects of the preS 
ent invention are to provide a new method and 
apparatus which overcomes the aforesaid limita 
tions and disadvantages, simplifies: the attain 
ment of embossed or relief designs of practically 
infinite variation, reduces the cost of produc 
tion, is independent of any wetting treatment, 
makes it unnecessary to employ yarns having a 
hard or excessive.twist, yet is equally applicable 
to yarns of uniform twist or of any practical 
range of variation of twist, color, and/or con 
binations thereof, affords maximum coverage 
and density, extends the permissible range of 
variation of two or more different pile heights 
in the same fabric, and produces a construction 
and embossed effect which is not affected by 
cleaning or washing of the fabric. 
In carrying out the objects of the invention, 

the method is characterized by Weaving of the 
fabric on a Wilton loom equipped. With a jaca 
quard or other pattern control to control, in 
predetermined order, the raising and lowering 
of lingoes through which the pile or Surface 
yarns: pass, whereby to form pile loops on sta; 
tionary pile wires of different heights, the pile 
loops being ultimately cutiand being bound into 
the backing of the fabric during the weaving of 
the stuffers, binders, and filling. 
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To permit the practice of this method, there 

is provided in the loom a set of heddles, lingoes, 
stuffer warps, binder warps and Surface yarns 
for every split in the reed, as well as a station 
airy pile wire which extends longitudinally of 
the loom through each split, the pile wires being 
arranged in a predetermined Order of alternate 
ligh. and low wires, or other regular sequence of 
high and low wires, transversely across the loom. 
As the reed moves back and forth, the surface 
yarns binders and stuffers are manipulated up 
and down by the jacquard and heddle frames 
which are so timed with relation to each other 
and: the filling shots as to complete a weaving 
cycle. With the selectivity that is attainable 
with a jacquard mechanism for controlling the 
Surface yarns, the pile. Surface of the fabric may 
be woven, so as to produce high and low pile 
areasin beautiful and exquisite patterns, in one 
or more colors or combinations thereof, all with 
out the aid of so-called “planted' frames. al 
though planted frames may be employed, if de 
sired, as in the conventional Wilton weave. In 
the high pile areas, the surface yarns of the 
color or colors, which are not to appear in these 
areas, may be “buried” in the backing with the 
stuffiers, by not raising these other yarns to form 
loops. 6 jer the pile wires, although they may be 
looped over the low wires which are adjacent 
to the high wires for these high pile areas; for 
greater coverage or density, if desired. On the 
other hand; in the case of the low pile areas, 
the surface' yarns of the color or colors which 
are not to appear in these low areas, and the 
surface yarns' associated with the adjacent high 
pile wires, must be buried except where “out 
lines' are to be formed in the pattern or design. 
To offset any loss in density which may re. 

sult from the use of high and low pile wires, 
when the surface yarns are buried, it is possible 
to increase the filling shots per inch- to a. point 
that the bulk of materials alone will permit, 
alid by decreasing the size of the filling, the sur. 
face yarns can be beaten up to a point of ex 
tireme density without any congestion; being 
offered by the stationary pile wires, which are 
disposed in the loom: in substantially parallel 
relation to the surface yarn ends. Since the 
stationary wires are firmly held in an upright 
position without having any wire depend upon 
asiother for any support, as distinguished from 
the arrangement in a conventional cross-wire 
loom, where the cross s “float' in the fabric dairing the weaving: operations and mutually 

55 depend upon each other for support and there 

  

  



2,555,159 - - - - - 

3 
fore limit the density to which the yarns may 
be beaten up because of the thickness of the 
wires themselves, wires of extremely different 
heights may be employed for practicing the pres 
ent invention, resulting in a practically unlimited 
variation in pile heights between the highest 
and lowest tufts, and making it possible to ob 
tain more than two pile heights, if desired, and 
relatively less difficult to obtain either a Soft 
or firm, high pile. 
Other and further objects and advantages of 

the invention will be hereinafter described and 
the novel features thereof defined in the ap 
pended claims. 
In the drawings: 
Figure 1 is a more or less diagrammatic view, 

partly in longitudinal vertical section and partly 
in elevation, of the forward portion of a loom 
as set up for the practice of the present inven 
tion; 

Figure 1a is a continuation of Figure 1, show 
ing the rear portion of the loom and one of the 
creels from which the surface yarns are led 
into the loom; 

Figure 2 is an enlarged fragmentary perspec 
tive view showing a group of stationary lon 
gitudinally extended pile Wires, with the pile 
wires arranged in an alternate high and low Wire 
arrangement transversely of the loom, as in One 
typical set-up for the practice of the present 
invention; 

Figure 3 is a transverse vertical Sectional view 
taken through the pile wires on the line 3-3 
of Figure 2, and more clearly showing the alter 
nate high and low arrangement of the Wires; 

Figure 4 is a fragmentary perspective view 
showing the relation of the lingoes and heddle 
frames for controlling one complete set of warps 
for one split in the reed, it being understood that 
a Separate Set of Warps is provided for each reed 
Split, and in the three-frame Wilton loom ex 
ample illustrated, there being two binder warps, 
four stuffer warps and three surface yarns of 
one or more colors, per set, or per split; 

Figure 5 is a fragmentary diagrammatic per 
Spective view of the jacquard mechanism for 
controlling the lingoes through which the sur 
face yarns pass; and 

Figure 6 is a fragmentary top plan view of a 
pile fabric as produced by the present inven 
tion, and illustrating the distinctive embossed 
Or relief effect in one typical geometrical or 
figure design of the many artistic designs which 
may be produced by the method and apparatus 
of this invention. 

Like reference characters designate corre 
Sponding parts in the several figures of the draw 
ings which show only the essential parts of that 
much of the loom as are sufficient to enable those 
skilled in the art to understand the construc 
tion and operation of the same, and the prac 
tice of the method which forms a part of the 
present invention. The apparatus is illustrated 
more or less diagrammatically, and, in general, 
conforms to that of the well-known type of 
Wilton loom as more particularly described in 
our prior Patent No. 2,414,064, granted January 
7, 1947, except that the stationary pile wires are 
of two or more heights, and, in addition to the 
heddle frames, the loom is provided with lingoes 
through which the pile or surface yarns pass and 
Which are manipulated in an upward and down 
Ward direction under the control of a jacquard 
or other suitable pattern control. 
According to the drawings which form a part 
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4. 
hereof, generally denotes a portion of the loom 
frame at the breast or front end of the loom, 
and upon which the woven pile fabric 2 is Sup 
ported and over Which the fabric passes to the 
take-up roll 3 which is provided with pins 4 in 
the usual manner to positively engage the fabric. 
From the take-up roll 3, the fabric is guided to 
the Winding roll or shaft 5 on which the fabric 
is Wound as it is woven. At the rearward side 
of the frame member is attached a table or 
shelf 6 which extends transversely across the 
loom and upon which the fabric is supported at 
the Weaving point. 

Disposed rearwardly of the table or shelf 6 
is the lay 7 which is carried by lay-sword 8 hav 
ing the usual reed 9 at the upper end thereof. 
The lay 7 and reed 9 may be of conventional 
form and are movable forwardly and rearwardly 
towards and away from the rearward edge O of 
the shelf or table 6 in a well-known manner, 
this motion being imparted to the lay-sword 8 
and the lay and reed carried thereby, by suitable 
Operating mechanism (not shown). 
At the front Or breast end of the loon, and 

extending transversely across the loom is a pile 
Wire holder generally designated , said holder 
including a heavy metal bar which is suitably 
attached to the frame member in spaced rela 
tion to the latter in order to allow the fabric to 
pass therebeneath to the take-up roll 3, as the 
fabric is woven. For the details of the pile wire 
holder, reference may be had to our prior Patent 
No. 2,414,064 hereinabove referred to, and it will 
Suffice to Say for the present application that the 
holder is provided with a plurality of accurately 
Spaced vertically disposed slots in which are re 
ceived the respective butt ends of the pile wires 
Which are generally indicated at 2 and 3. The 
pile wires preferably have the general form as 
more particularly described in our prior patent 
above referred to, except that the wires are of 
different heights according to the present inven 
tion, the Wires designated 2 being illustrated as 
low wires, and the wires designated 3 being illus 
trated as high Wires. The actual heights of the 
respective pile wires may be varied according to 
the heights of the pile that is to be produced, 
and the difference in height of the respective 
Sets of high and low Wires may also be varied as 
desired, according to the contrast that is to be 
made between the high and low pile areas of the 
finished fabric. While we have shown only two 
Sets of pile wires, that is, a set of high pile wires 
and a set of low pile wires, it is to be understood 
that more than two heights may be employed in 
the Same loom to produce pile surfaces of more 
than two different heights, when desired. In 
Order to avoid confusion and undue complication 
of the description herein, the method and appa 
ratus of this invention will be primarily confined 
to the arrangement employing only two different 
heights of pile wires, for illustrative purposes. 

It Will be understood from reference to the 
drawings that the pile wires are stationary and 
extend longitudinally of the loom in substan 
tially parallel relation to each other and approxi 
mately parallel to the warps of the loom. By 
the use of the Special holder , previously re 
ferred to, the pile wires are firmly held in ver 
tical positions in accurately spaced relation to 
each other and do not depend upon each other for 
Support and/or Spacing, as in the case of con 
Ventional croSS-Wire looms where the cross-wires 
float in the fabric during the weaving operations. 

Near the forward or butt ends of the respec 
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tive pile wires, each wire is provided with a knife 
4, when it is desired to cut the pile loops formed 
On the Wires So that the pile Surfaces Will be 
formed by the cut ends of the pile tufts which 
Will be woven into the fabric. In any event, 
there is one pile wire for each split in the reed 9 
Or pitch count of the fabric, the Wires extending 
rearwardly from the holder through the re 
Spective splitS in the reed 9, and each terminating 
in a vertical leg d5. Between each pair of pile 
Wires, there is disposed a separator 6, said sepa 
rators being suitably supported in a vertical posi 
tion and arranged in a transverse row coinciding 
With the transverse row of vertical legs 5 at the 
rear ends of the pile wires. 
In arranging the pile wires in the loom, they 

may be disposed in a predetermined Order of 
alternate high and low wires transversely across 
the loom, as best Shown in Figure 3 of the draw. 
ings. In such a case, starting with a high wire, 
the high Wire Will extend through one split in the 
reed 9, a low Wire Will extend through the next 
Split in the reed, then another high wire through 
the next split, a low Wire through the next split, 
and So on, all the Way across the loom, until there 
are sufficient wires as may be required for the 
Width of the fabric that is to be produced on the 
loom. At the extreme opposite sides of the loom, 
the wires preferably have the form of Selvage 
wires, one of which is illustrated in Figure 2 of the 
drawings, as indicated at it. The function Gf 
these Selvage wires is well-known in the art, and 
hence need not be further described. 
In back of the pile wires and suitably spaced 

therefrom is a plurality of lingoes respectively 
designated 8, 19 and 23, said lingoes each hav 
ing an eye therein through which the surface 
yarns are passed, and the lingoes being preferably 
arranged in One or more transverse rows across 
the loom. In the set-up, as illustrated by Way of 
example in the dra Wings, three Separate sets of 
lingoes have been shown, and it will be under 
Stood that there is One lingo in each row for 
every split in the reed 9. If desired, all of the 
lingoes of the Same row may contain Surface 
yarns of the Sane color, and the Surface yarns 
may be of different colors for the lingoes of the 
respective roWS, there being a Surface yarn of 
each color in every split of the reed. On the 
other hand, if preferred, the Surface yarns may 
be “planted.' So as to have different colors in the 
Same row. To avoid confusion, it may be assumed 
that in the arrangement as illustrated in the 
drawings, the respective rows of ingoes desig 
nated 8, 9 and 26 contain surface yarns of 
different colors, said Surface yarns being respec 
tively designated 2, 22 and 23. Each lingo in 
each row is connected at its upper end to a cord 
24 known as a harneSS, and the cords lead up 
Wardly to the jacquard mechanism shown in Fig 
lure 5 of the dra Wings, which will hereinafter be 
more fully described. The bottom end of each 
ingo is connected to a Weight 25, said weights 
Serving to hold the lingoes in a vertical position 
and tending to pull the same in a downward 
direction. 
Behind the lingoes is disposed a plurality of 

heddle frames, respectively designated 26, 2 and 
28, said heddle frames respectively supporting 
the heddles designated 29, 3) and 3. The num 
ber of heddle frames may be varied as desired, 
but for purposes of illustration of the present 
invention, the set-up as shown in the drawings 
corresponds to the usual arrangement for a 
three-frame Wilton loom. Each of the heddles 
29 in the heddle frame 26 carries a binder warp, 

30 

35 

) 

3 

5 5 

60 

65 

70 

75 

6 
Said binder warps being designated 32. Each of 
the heddles 30 of the heddle frame 2 also car 
ries a binder warp 33. Each of the heddles 3 
of the heddle frame 28 carries one or more 
Stuffer warps, said stuffer warps being desig 
nated 34, and in the case illustrated, there being 
four stuffer warps per heddle. 
As best shown in Figure 1a of the drawings, 

the stuffer warps 38 lead forwardly through the 
loom from a stuffer beam 35, or other source of 
Supply, at the back of the loom, and the binder 
warps 32 and 33 also lead forwardly through 
the loom from a binder beam 36, or other suit 
able source of supply, at the back of the loom. 
Both the stuffer warps and the binder warps 
paSS over one or more guide rolls 37 and lease 
rods 38 located between the beams and the 
heddles to guide the warps to the respective 
heddles and to minimize tangling of the warps. 
The surface yarns 2, 22 and 23 are led for. 

Wardly through the loom from a suitable source 
of Supply at the back of the loom, such as one 
or more stationary or portable creels. In Figure 
ld of the drawings, there is shown a portable 
type of creel, designated 39, which forms the 
Subject in atter of a prior application Serial No. 
607,179, filed July 26, 1945, now Patent No. 
2,437,670, issued March 2, 1948. It is to be un 
derstood, however, that the present invention 
is not confined to use with creels of this spe 
cific type, but when such creels are used, they 
have the advantage that they can be loaded at 
a central preparation point and delivered to 
the loom, or quickly moved from one loom to 
another, all filled, with the yarns threaded 
through the usual tensions and guides and ready 
to be tied to the ends in the loom, thereby mini 
mizing time lost in the operation of the loom. 
The individual yarn packages or spools are 
loaded in the creel in rows as indicated at 40, 
and all of the yarn packages or spools of surface 
yarns may be either of one color in the same 
creel, or the colors may be “planted,' as pre 
ferred. The number of yarn packages, and the 
number of creels for a given loom set-up may 
be varied to suit the requirements for the fabric 
to be Woven, there being one yarn package or 
Spool for each surface yarn or end that is to be 
led through the loon. 
From the creel 39, the surface yarns or ends 

2, 22 and 23 are led forwardly to the loorin and 
passed through an inverted open reed if at the 
back of the loon. Frorin the open reed the 
surface yarns may be passed over idlel rolls, gen 
erally designated at 42. Froil the idier rolls 2, 
the surface yarns pass forwardly to the lingoes 
3, 9 and 28 which are movable in an upward 
and downward direction under the control of a 
suitable pattern control mechanism or jacquard 
as illustrated in Figure 5 of the drawings. 

i he jacquard may be of any Suitable type, and 
it is to be understood that the construction 
ShoWin in Figure 5 is largely diagranaratic and 
illustrative of one conventional construction 
which is well-known in the art, and which may 
be briefly described as follows. The upper end 
of each cord or harness 24 for the lingoes 8, 9 
and 20, is connected to the lower end of a wire 
43 which terminates at its upper end in the 
form of a hook 4. The hooks it of the Wires 
A3 which are connected to the lingoes 8, are 
normally engaged over a bar 45 of a frame 46 
Which is movable in an upward and downward 
direction by any suitable motion transmitting 
mechanism. In a similar manner, the other 
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rows of lingoes designated 9 and 20 are like 
wise connected to additional wires having hooks 
at their upper ends which normally engage OWer 
bars is 7 and i8 respectively, also carried by the 
frame 46. Extending forwardly from each Wire 
43 is a pin 49 which projects through an open 
ing 50 in a board 5, said board Serving to hold 
the pins in uniform position. Associated with 
the board 5 is a series of cards 52 having holes 
53 punched therein in a predetermined position 
to form the pattern of the fabric. Each of the 
cards 52 determines the pattern for One WeaW 
ing cycle, and the cards are successively noved 
into alignment with the board 5 and pressed 
against the board as the weaving operations 
progress. When a card 52 is pressed against the 
board 5, the pins 49 which paSS through holes 
53 in the card allow the wires 43 to remain in a 
position with their hooks 44 engaged with the 
bar 45 of the upwardly and downwardly movable 
frame 4S, so that the lingoes connected with 
these wires will be raised when the frame A6 is 
moved upward. Those pins which do not paSS 
through any hole in the card 52, as where the 
holes are omitted from the card, Will be pressed 
rearwardly, and the corresponding Wires 43 Will 
be moved rearwardly to disengage the hooks 48 
from the bar 45 of the frame 66, allowing these 
particular wires 43 and their lingoes to remain 
stationary when the frame 4 moves upWard. 

Referring now to Figure 4 of the dra Wings, 
there is shown one complete unit or Set of Warps 
which all pass through one Split in the reed 9, 
said split containing either a high pile Wire 3 or 
a low pile wire 2, as the case may be. A brief 
description of one complete Weaving cycle Willi 
now be given. As shown, one binder designated 
33 is in the extreme raised position, and the other 
binder 32 is in the extreme lowered position. The 
stuffers 34 (which may be one or more in num 
ber) have just started to rise. The position of 
the binders and stuffers just referred to is deter 
mined by the upward and downward movement 
of the heddle frames 26, 27 and 28, each of which 
is suitably connected to a harness (not ShoWn), 
which is actuated by suitable cams or other driv 
ing mechanism (not shown) in a Well-known 
manner to impart motion to the heddle frameS 
in timed relation to each other and to the other 
elements of the loom. One of the Surface yarns : 
2 is also shown in a raised position to CrOSS OWer 
the top of the pile wire for the purpose of form 
ing a pile loop on said Wire, this crossing Over 
being controlled by a transversely reciprocatable 
comb 53 (see Fig. 1) which is located at the back 
of the pile wires, between the pile wires and the 
lingoes. The function of this comb 54 is more 
particularly described in our prior patent here 
in before referred to. 
Continuing with reference to Figure 4, it Will 

be seen that the other two surface yarns desig 
nated 22 and 23 are being held down in their ex 
treme lowered position so as to be buried in the 
back of the fabric as 'dead frames' along With 
the stuffers 34. When the Warps are all in the 
respective positions just described, a filling Shot 
is thrown across the loom by means of a shuttle 
(not shown). This filling shot paSSes under the 
raised binder 33 and Surface yarn 2f, and OWei 
the lowered binder 32, stuffers 34 and lowered 
surface yarns 22 and 23. Immediately follow 
ing the crossing of the filling shot, the lingo 8 
which controls the raised surface yarn 2 lowers 
to above midway position, under the control of 
the jacquard, the raised binder 33 also lowers to 
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8 
its extreme low position, the lowered binder 32 
raises to its extreme upper position, the Surface 
yarns 22 and 23 both are raised to above midway 
position, and the stuffers 34 to above midway 
position. The filling shot is then returned across 
the loom, and the filling travels under the Sur 
face yarns 2, 22 and 23 and also under the raised 
binder 32 and the stuffers 34, but it passes over 
the lowered binder 33. On the third shot of fill 
ing, the binders 32 and 33 again eXchange posi 
tions, the stuffers 34 are lowered, and one of the 
lingoes Which is Selected by the jacquard raises 
one of the surface yarns 22 or 23, whereupon the 
filling shot is made and one Weaving cycle is 
completed, With the Warps in a position to start 
another weaving cycle which is simply a repeti 
tion of the cycle just described. 

It Will be noted that the binders 32 and 33 
move upWardly and down Wardly to exchange 
positions in regular step With the filling shots, 
and serve to bind the various components into 
the WOWen fabric. The lingoes Select the desired 
Surface yarn. Which is to appear at the Surface of 
the fabric, according to the pattern determined 
by the jacquard, and the Surface yarn raises to a 
position to form the pile loop over the pile Wire 
at the correct time in relation to the movement 
Of the Other component parts of the loon. The 
stuffers 34 are raised and lowered periodically so 
that the filling shots Will pass over and under 
then in an alterate fashion. 
The arrangement as above described is re 

peated for each split of the reed 9, with the reed 
SplitS also containing alternate high and low pile 
Wires, or Such other regular order or sequence of 
high and low WireS tranSVersely acroSS the loom. 
AS previously mentioned, the surface yarns in the 
same reed split may be of different colors, and 
that Color or those colors which are not to appear 
On the Surface of the fabric may be buried in the 
back of the fabric, along with the stuffers, leav 
ing Only a Single color Or any desired combina 
tion of colors to appear on the pile surface. The 
Same colors of Surface yarns may either be re 
peated for each Split of the reed, or an entirely 
different Set Of Surface yarn Colors may be en 
ployed for each different height of wires used, 
thus multiplying the color Selection that is pos 
Sible. The Selectivity may be still further in 
creased by planting the colors in a predetermined 
order in the Creels 39. 
The foregoing method and apparatus may be 

adapted to the production of an infinite number 
of different patterns or designs, one typical ex 
ample of which is illustrated in Figure 6 of the 
dra Wings, Wherein the dark stippled areas 55 
represent the high pile areas, and the lighter 
Stippled areas 56 represent the low pile areas. 
In producing the high pile areas, the Surface yarns 
at the low pile Wires which may happen to fall 
Within these areas may be so manipulated as to 
all be buried in the back of the fabric, along with 
the stuffers, but if preferred, these surface yarns 
may be looped over the low pile wires to form 
low pile tufts which are interspersed with the high 
pile tufts so as to give a better density. However, 
this is not eSSential, as the density can be equally 
well controlled by suitable Selection of yarns, 
size of filling shots, and the extent to which the 
fabric is beaten up by the reed. In the low pile 
areas, on the other hand, the Surface yarns asso 
ciated with the high pile wires must be buried 
in the back of the fabric, except where outlines 
may be desired. 
The selectivity and quality which is attainable 
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by the method and apparatus herein described, 
far exceeds anything which has heretofore been 
possible by any prior methods or apparatus. The 
improvements and advantages of the present in 
vention are especially pronounced when compared 
With the limitations of conventional CrOSS-Wire 
looms and the methods of Weaving fabric. On such 
OOnS. 
While the specific details have been herein 

shown and described, the invention is not cOn 
fined thereto as changes and alterations may be 
made without departing from the Spirit thereof as 
defined by the appended claim.S. 
We claim: 
1. The method of producing embossed or re 

lief designs in pile fabrics with Wilton looms 
having a stationary pile wire in every split of the 
reed and the Wires being of at least two different 
heights and arranged in a predetermined order 
of alternate high and low wires transversely 
across the loom, which comprises passing binder, 
stuffer and surface warps longitudinally through 
the loom and through every split in the reed, 
selectively manipulating the warps aforesaid in 
an upward and downward direction in timed rela 
tion to each other and selectively looping the Sur 
face warps over the high and low pile Wires to 
form high and low pile loops in a predetermined 
order in each transverse row across the loom, 
and passing filling shots in timed relation to the 
motion of the binder, stuffer and surface warps, 
transversely across the loom to bind together the 
component warps of the fabric into a backing 
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having the surface yarns presented on One face 
thereof in the form of high and low pile area.S : 
arranged in a predetermined pattern according 
to the selective looping of the Surface warps over 
the pile wires. 

2. A pile fabric loom for Weaving embossed or 
relief designs in pile fabrics, comprising a lay, a 
reed carried by said lay and having a plurality 
of splits arranged in Spaced relation to each other 
transversely across the loom for receiving binder, 
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...) 

10 
Stuffer and Surface warps adapted to be passed 
longitudinally through each reed split, a station 
ary pile. wire longitudinally extended through 
each reed split in Substantially parallel relation to 
the warps aforesaid, said pile wires being of at 
least two different heights and arranged in a pre 
determined order of alternate high and low wires 
transversely across the loom, means for selectively 
looping in Successive transverse rows the surface 
Warps on Selected pile wires according to a pre 
determined pattern, and means for weaving said 
binder and stuffer Warps into a backing fabric 
and for binding the surface warp loops into the 
backing fabric as the latter is woven, with the 
surface warps extending from one face of the 
backing fabric in the form of pile areas of differ 
ent heights and pattern as aforesaid. 

GUSTAV E. SCHULZ. 
HAROLD. H. E.ONDA, 
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