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UNITED STATES PATENT OFFICE 
2,283,802 

FABRIC MAKNG MACHINE 

Clair H. Gingher, Greensboro, N. C. 
Application September 20, 1941, Serial No. 411,733 

(C. 112-2) 5 Claims, 
This invention relates to cloth making appara 

tus characterized by the absence of a shed. 
One of the objects of the invention is the meth 

od of producing a cloth having a primary warp 
with upper and lower wefts laid against the warp 
On opposite sides, the upper and lower warp be 
ing tied together between the threads of the pri 
mary warp by a secondary warp produced by sew 
ing needles and Which enmeshes the fills of the 
respective Wefts, drawing them more or less 
tightly together according to the tension of the 
sewing threads. 
Another object of the invention is a fabric, the 

product of the above method, characterized by its 
being nonstretchable and nonshrinkable in a 
warpwise direction when made with inelastic 
warp yarns, through the fact that the primary 
warp yarns extend rectilinearly through the fab 
ric without the undulations incident to inter 
weaving, said fabric being more freely stretchable 
than woven fabric in the event that the primary 
warp is made of elastic yarns, since the Warp 
yarns pass freely through the fabric without the 
localized constrictions produced by the inter 
weaving of the filling. The fabric of the Subject 
invention is further characterized by the fact 
that after having been distorted biaSWise in One 
direction, it may readily be restored to its orig 
inal condition by being pulled lengthwise in the 
opposite bias direction, this being due to the fact 
that the upper and lower filling threads have 
free turning points on the primary warp yarns to 
which they are unattached. This gives the fab 
ric a nonwrinkling quality. By the selection of 
sewing threads of different gauge, Working at dif 
ferent tensions, various qualities in the nature of 
the fabric are readily produced. For instance, if 
the sewing thread is fine and stitched under con 
siderable tension the secondary Warp will be com: 
pletely buried in the fabric and the surface char 
acteristics will be solely those incident to the na 
ture of the WeftS. 
the wefts and the primary Warp yarns are not 
tied together, gives the fabric a natural soft and 
limp nature which adapts it especially for drap 
eleS. 
Another object of the invention is the provl 

sion of apparatus for manufacturing fabric of 
the character described. 
Other objects of the invention Will appear as . 

the following description of a preferred and pract 
tical embodiment thereof proceeds. 
In the drawings which accompany and form a 

part of the following specification and through 
out the several figures of which the same charac 

Furthermore, the fact thal, 
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ters of reference have been employed to designate 
identical parts: 

Figure 1 is a view in side elevation of appara 
tus embodying the principles of the invention; 

Figure 2 is a side Sectional view of part of the 
apparatus including the upper Weft feeder, up 
per weft gathering conveyor and upper weft con 
densing conveyor; 
Figure 3 is a section taken along the line 3-3 

of Figure 2; 
Figure 4 is a section taken along the line. 4-4 

of Figure 2; . 
Figure 5 is a vertical side Sectional view of the 

apparatus, parts being omitted; 
Figure 6 is a vertical section taken along the 

line 6-6 of Figure 5; 
Figure 7 is a horizontal section taken along 

the line 7-7 of Figure 5; - 
Figure 8 is a diagrammatic plan View showing 

the weft laid about the pins of the chains of the 
gathering conveyor; 

Figure 9 is a diagrammatic plan view illustrat 
ing the upwardly convex position assumed by the 
transverse portions of the upper weft where un 
supported, on the anterior portion of the gather 
ing conveyor; 

Figure 10 is a perspective view showing the 
structure of the fabric. 

Before proceeding with a detailed description 
of the apparatus, it may be said that the general 
method employed is to provide a continuously 
longitudinally moving primary Warp comprising 
a plurality of parallel yarns, continuously laying 
a sinuous upper weft and a sinuous lower Weft 
having parallel transverse portions respectively 
on upper and lower moving supports which con 
tinuously bring the wefts towards opposite sides 
of the Warp. For practical reasons it is neces 
sary to lay the convolutions of the wefts farther 
apart than they will be in the finished fabric, SO 
that the method includes the transfer of the Wefts 
from the moving supports to slower moving con 
veyors which condense the transverse portions, 
bringing them together into the positions of ad 
jacency which they Will occupy in the fabric. 
The condensing conveyors bring the wefts 

against the opposite sides of the primary warp 
and, traveling at the speed of the primary warp, 
they hold the Wefts in place against the Warp un 
til they reach a sewing station. Where a battery of 
sewing needles operate between the threads of 
the primary Warp, tying the upper and lower 
wefts toeg ther by lines of stitching which be 
come a Secondary Warp. 

  



2 
The primary warp 

Referring now in detail to the Several figures, 
the warp is derived from the cops 2 carried by 
the cop rack 3 shown in Figure 1. 
The warp threads pass over the warp beam 4, 

but at this point the warp is diverted into two 
parts 5 and 6, the upper part 5 passing rectilin 
early through the apparatus, while the lower 
part 6 consisting, let us say, of alternate warp 
threads is diverted downwardly, passing about 
the roll 7 and then upwardly, joining the rest of 
the Warp at the region a. From this point the 
entire warp travels in the direction of the ar 
rows, Figure 5, toward the cloth beam 8. The 
necessity of diverting the lower part of the warp 
will presently be explained. The warp f is re 
ferred to as the primary warp to distinguish it 
from a secondary stitched warp, which is later 
incorporated into the fabric. 

The upper Ueft 
The upper weft or filling comes from a cop 9 

On the Cop frame 3, and passes with suitable 
tension through the eye of an upper weft feed 
needle O which has a compound oscillating 
movement, as will appear. 
This needle oscillates transversely in a plane 

perpendicular to the bed of the upper weft gath 
ering conveyor. This gathering conveyor if in 
its anterior portion, as shown in Figures 2 and 3, 
comprises a pair of parallel chains 2 spaced 
apart a distance slightly greater than the width 
of the warp and each carrying a series of pairs 
of pivoted pins 3, weighted so that normally 
they Swing down to a position below the upper 
edges of the chains. The pairs of pins on op 
posite chains are in staggered relation as dia 
grammatically shown in Figure 8. 
Supporting tracks 4 underlie the chains 2 

throughout that portion of the upper flight of 
Said conveyor extending from the point at which 
the needle O lays the weft to the point at which 
the weft is transferred to the condensing con 
veyor 5. In the downward travel of the gath 
ering conveyor the weighted ends 6 of the 
pins 3 become tilted by engagement with said 
tracks, throwing the pins 3 into upright position 
and holding them upright while the weights 
travel supported by said tracks. The tracks 4 
terminate adjacent the condensing conveyor 5, 
at which points the pins automatically tilt back 
into inoperative position, due to failure of sup 
port for the weighted ends 16. While in upright 
position the pins are kept from tilting forwardly 
by short projections or stops 7 which bear 
against the tracks 4. 

Figure 8 shows that the upper weft f8 is laid 
in a sinuous pattern about the staggered pairs 
of pins 3 of the opposite conveyor chain 2, 
forming the parallel transverse portions 9. In 
Order that these portions shall be truly parallel, 
the Second pin of a pair on one side and the 
first pin of the next pair on the opposite side are 
relatively, staggered for a slight distance equal 
to the thickness of the weft thread. 

In the anterior part of the gathering con 
veyor, the weft, as shown, bridges the open space 
between the two chains of the conveyor. 

In laying the weft upon the gathering con 
veyor, the end of needle O, as shown in Figure 3, 
describes an arc which in the intermediate range 
of its amplitude sinks below the plane of the 
chains 2 and at its extremes it intersects the 
path of travel of tile chains 2 of the respective 
chains so as to engage them with the weft yarn. 
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As the gathering conveyor is continuously travel 
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ing in the direction of the arrow in Figure 8, the 
needle ?o must while moving transversely across 
the gathering conveyor in either direction, also 
move diagonally in the direction of travel of the 
conveyor so as to overtake the pin which is trans 
versely opposite the one last served by the needle, 
and the latter must quickly move longitudinally 
of the gathering conveyor, counter to the direc 
tion of travel thereof, in order to bring the yarn 
about the next pin on the same side. 
This compound needle motion is accomplished 

through the correlated mechanism, best shown 
in detail in Figures 2, 3 and 4, in which the base 
of the needle has a universal joint 9 mounted 
on a fixed support 20. The needle passes through 
the slot 2 in an oscillating plate 22 having roll 
ers 23 at its opposite ends riding in the fixedly 
mounted arcuate tracks 24. The plate 22 is oscil 
lated by a set of cams 25 which bear against its 
opposite sides adjacent the corners, being Syn 
chronously driven as by the chain 26 which 
passes around the sprockets 27 on the cam shafts 
28, one of which sprockets is driven. 
The respective phases of the cams is shown in 

Figure 4, from which it will be noted that the 
plate 22 is held in a fixed inclined position with 
respect to the transverse direction of the gath 
ering conveyor, while the needle is traversing the 
intermediate portion of the slot 22, but when the 
needle has reached its extreme portion in the 
slot the plate is suddenly oscillated to a position 
of reverse inclination as it rides from the low 
cam surface 29 to the high cam surface 30 on 
one side, and simultaneously from the high cam 
surface 30, the low cams surface 29 on the op 
posite side. 
The needle is oscillated in the slot. 2 f by means 

such as that shown in Figure 3, comprising a 
crank pin 3 on a driven shaft 32 connected to 
the needle 0 near its base by a pitman 33 hav 
ing an articulation 34 to allow for oscillation of 
the plate 2. 
Due to the fact that the conveyor chains 2 

travel downward at a fast speed, the inertia of 
the transverse unsupported portions of the weft 
threads causes them to assume an upwardly Con 
vex form as diagrammatically depicted in Figure 
9. It is obvious that they must be brought into 
8, rectilinear condition before being transferred 
to the condensing conveyor and to the warp. 
This is accomplished by a plurality of Spaced 

parallel supporting-pin chains 35 which enter 
the gathering conveyor and become a part there 
of, between the gathering chains 2 and below 
the region across which the needle O oscillates. 
The chains 2 pass about a sprocket 36 into the 
plane of the gathering pins 3, and in common 
With the latter chains they pass around a driven 
Sprocket 37 at the lower end of the gathering 
conveyor so that they travel at the same speed 
as the gathering chains. 
The chains 35 carry pivoted weighted pins 38 

which normally assume a gravitational position 
in which they lie below the upper surface of the 
chains, but which ride upon the supporting 
tracks 39, being maintained by said tracks in 
erect operative position. The supporting tracks 
39 terminate in the same transverse line as the 
Supporting tracks 4, so that the pins 38 like 
the pins 3, Swing to inoperative position adja 
cent the point of transfer of the upper weft to 
the condensing conveyor 5. 

It has already been explained that the gather 
ing chain pin 3 at the opposite ends of each 



2,283,802 
transverse portion 9 of the weft are staggered 
a distance equal to the thickness of the weft 
yarn, this being so that the transverse weft 
portions will lie in a true transverse direction. 
The pins 38 of the Supporting pin chains 35 are 
so arranged that they align themselves with 
that one of the staggered pins 38 which is higher, 
with reference to the direction of the anterior 
end of the gathering conveyor. This transverse 
row of spaced pins 38 come up between succes 
sive transverse weft portions and push said por 
tions into true rectilinear transverse position, 
and maintain them in such position until they 
are transferred to the condensing conveyor. 
The upper weft gathering conveyor extends ob 
liquely to the plane of the warp so as to obtain 
the benefit of gravity in supporting the upper 
Weft. 
The condensing conveyor is a transverse Se 

ries of spaced endless belts 40, each having un 
dulating recesses 4 on its outer face, the re 
cesses of all the belts being in the same phase 
so that each transverse series of recesses forms 
a seat for a transverse Weft course. The recesses 
of each of the belts 40 are as closely spaced as 
the Weft courses Will lie in the fabric and are 
more closely spaced at the pins of the gathering 
Conveyor. 
The condensing conveyor 5 travels at the 

Same Speed as the Warp and in the direction of 
travel thereof. It moves slower than the gather 
ing conveyor. It has a flight 42 parallel with 
the gathering conveyor, lapping the lower end 
portion thereof and moving in substantially the 
plane of the upper face of said conveyor. 
pins 3 and 38 lie down just before they reach 
the point of Substantial contact of the two con 
veyors, and therefore, present no interference 
to the cooperation of said conveyor. The belts 
of the condensing conveyor are staggered be 
tween the chains of the gathering conveyor. 
The two conveyors are so juxtaposed and syn 
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chronized that the pins of the gathering con 
veyor recedes at a point within the receptive 
Scope of a transverse series of the recesses 4, 
transferring One of the transverse weft courses 
to the condensing conveyor, and the speed ratios 
of the two conveyors are such that each succes 
Sive transverse row of pins comes to the trans 
Verse point simultaneously with successive roWs 
of the recesses 4. 
The condensing conveyor 5 also has a flight 

43 parallel with the primary warp and traveling 
Substantially in contact therewith. This flight 
extends toward the cloth beam at least as far as 
the Zone where the stitching together of the two 
WeftS takes place. The recesses of the con 
densing conveyor throughout this flight 43 are 
filled. With the transverse weft courses which 
are imprisoned in said recesses by the close 
proXimity of the lunderlying warp and Which 
travel on the top of the warp at the same speed 
as the warp. 

It will be observed that the lower end of the 
gathering Conveyor if, including the side chains 
and the Supporting chain mechanism termi 
nates above the plane of the warp, so that there 
would ordinarily be a region, indicated by the 
bracket 44 in Figure 5, where the transverse 
Weft courses would be unsupported and liable to 
fall out of the recesses of the condensing con 
veyor by gravity. To prevent this, a transverse 
Series of keeper beltS 45 is provided, said belts 
lying between the side chains 2 and supporting 
chains 35 of the gathering conveyor, and in the 
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vertical planes of the belts 40 of the condensing 
Conveyor. 
The keeper belts pass about grooved rolls 46 

and 47 so located as to hold the keeper belts 
against the condensing conveyor belts from the 
point at which the transfer of the transverse 
weft courses to the condensing conveyor is made, 
to a point in the flight 43 of the condensing con 
veyor. 
The keeper belts necessarily pass through the 

warp below the plane thereof, in order to retain 
the Weft courses on the condenser conveyor while 
it passes around the roll 5 within the apex of 
the angle formed by the intersection of the plane 
of the flight 42 with that of the warp. The roll 
47 is driven and drives the keeper belts at the 
Same Speed as that of the associated condensing 
Conveyor. 
The upper part of the active flight of the 

keeper belts 45 holds the transverse weft courses 
which are in the recesses of the lapping portion 
of the Condensing conveyor away from the more 
rapidly moving chains of the gathering conveyor, 
avoiding friction against the threads, while that 
portion of the keeper belts which bridges the 
Space between the gathering conveyor and the 
Warp holds the transverse weft courses in place 
On the condensing conveyor until they reach the 
plane of the warp and come under the retaining 
influence of the warp. 

The louver Deft 
The lower weft 48 is laid, gathered, transferred, 

Condensed and applied to the under side of the 
Warp by means which, in general, are counter 
parts of the means which perform these several 
functions in connection with the upper Weft. 
The needle 49, drawing yarn from the cop 50 
oscillates between the upwardly moving side 
chains 5 of the lower gathering conveyor 52, 
located beneath the warp, looping the weft yarn 
about pairs of pivoted pins 53 in a sinuous pat 
tern forming the transverse courses 54. The 
lower gathering conveyor, like the upper gather 
ing conveyor, is inclined So as to take advantage 
of gravity in supporting the weft. 
Inasmuch as the lower gathering conveyor 52 

is moving upward at a fast speed, the inertia, 
of the Weft yarn would ordinarily cause the mid 
dle parts of the transverse courses to sag down 
Wardly, the sag being augmented by gravity. The 
Supporting pin chains 55 with the pivoted Sup 
porting pins 56 enter between the gathering 
chains 5 in the region of tangency of the 
Sprocket roll 57 to the gathering conveyor and 
become a part of the latter, supporting the trans 
verse weft courses in truly rectilinear position. 
The pins 53 and 56 are held upright by the re 
Spective guide tracks 58 and 59 upon which their 
weighted ends ride throughout the weft engag 
ing range of travel of said pins. The supporting 
chains 55 are driven by the sprocket roll 60, driv 
ing them at the same speed as the gathering 
chains 5. 
The lower gathering conveyor comes into weft 

transferring relation to the lower condensing 
conveyor 6 in the same manner as do the cor 
responding upper Weft conveyors. The condens 
ing conveyor 6 which is structurally similar to 
the upper condensing conveyor 40 has a flight 
62 which laps the upper end of the gathering 
conveyor, the belts of the condensing conveyor 
being staggered with respect to the chains 5 and 
55 by lying Substantially in a common plane. The 
condensing conveyor also has a flight 63 which 

-ier 
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parallels the warp , contacting the under side 
thereOf and traveling at the same Speed as the 
warp, being driven by the roll 64. The con 
densing conveyor, therefore, carries the weft 
coures 54 with the warp. The upper and lower 
condensing conveyors are so positioned as to hold 
the upper and lower weft courses in staggered 
phase, as shown, and to prevent relative slip 
page they are preferably geared to their respec 
tive driving rols by the intermeshing gear con 
nections indicated at 73 in Figure 1. 
A keeper belt unit 65 is provided, comprising a 

plurality of spaced parallel keeper belts 66 mov 
ing with the speed of the condensing conveyor 
6, and being driven by the roll 67. The keeper 
belts 66 pass between the conveyor chains and 
lie in the same vertical planes as the belts of the 
condenser conveyor, making contact therewith 
and imprisoning the Weft courses in the recesses 
68 of the belts of the condensing conveyor, from 
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20 
the point at which the Weft courses are trans- . 
ferred to the condensing conveyor to the point 
at which they have been moved into the plane of 
the diverted portion 6 of the warp. As was the 
case with the keeper belts for the upper Weft 
courses, it is true also of the keeper belts 66, 
that they must pass through the Warp in Order 
to retain the weft courses on the condensing con 
veyor until they reach the plane of the warp. 
Manifestly, if a portion of the warp were not di 
verted, the keeper belts 66 could not paSS through 
the warp , on account of the position of the 
overlying weft and the upper condensing con 
veyor. This accounts for the necessity for di 
verting a portion of the Warp, as shown, and the 
diverted Warp serves to hold the Weft Courses to 
the condensing conveyor 6 while it is passing 
over the roll 64 from the plane of the flight 62 
to that of the flight 63. 
A warp guide beam 67 extends transversely 

between the undiverted and the diverted warp 
portions close to their angle of juncture, having 
guide grooves 68 and 69, respectively, above and 
below, engaged by the yarns of the respective 
warp portions, and being relatively staggered. 
The upper and lower condensing conveyors travel 
in common vertical planes and give each other 
mutual Support. , 
A gang of suitably operated sewing needles is 

positioned adjacent the posterior ends of the Con 
densing conveyors. This is preferably divided 
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into two banks of needless so as to provide the 
requisite number of needles and at the same time 
to give sufficient room between the needles. The 
anterior bank of needles 70 operates through 
the upper and lower condensing conveyors be 
tween belts thereof and engages the two wefts be 
tween the warp threads of alternate pairs, tying 
them together by progressively enmeshing them 
in chains of stitching, as shown at 72 in Figure 
5. This sufficiently integrates the fabric to hold 
the wefts in place after they pass from the con 
trol of the condensing conveyors. 
The posterior gang of needles then similarly 

stitches together, the two wefts between the warp 
yarns of the alternate pairs skipped by the bank 

55 
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of needles 70. Thus, the wefts are securely tied . 
by being enmeshed in lines of stitching which 
constitute secondary warp threads extending ber 
tween the threads of the primary warp, the yarns 
of the latter warp not being involved in the 
tying of the wefts, and thus being free from 
the undulations resulting from being cramped 
as in weaving. 

70 

wise direction where the primary warp threads 
are inelastic, and in which the warp yarns are 
most freely stretchable when made of elastic ma 
terial. The upper and lower tied together wefts 
are, in fact, an independent fabric structure free 
ly embracing the primary Warp, permitting bias 
wise stressing in either direction without per 
manent distortion of the fabric. 

It will be understood to those skilled in the 
art that other spacings of the secondary warp 
than that herein specifically described are with 
in the purview of the invention, and that the 
apparatus herein disclosed is merely illustrative 
of any apparatus that can be employed to accom 
plish the desired result. 
What I claim as my invention is: 
1. Method of making a textile fabric compris 

ing providing a primary Warp of parallel threads 
moving toward a stitching station, preforming 
Separate uppe and lower Wefts, initially dis 
placed from their fabric position with respect to 
the warp, by continuously laying certain wefts 
each in a Serpentine pattern with transverse 
Substantially parallel courses, the latter being 
Spaced apart farther than they will be in the 
finished fabric, condensing said wefts by bring 
ing the transverse courses as close as they will 
be in the finished fabric, bringing the condensed 
wefts into contiguity respectively with the up 
per and lower sides of Said warp, moving them 
with the warp toward the stitching station, 
and progessively stitching the upper and lower 
wefts together between primary warp threads, 
independently of said primary warp threads, the 
rows of Stitching constituting a secondary warp. 

2. Apparatus for making textile fabric of that 
type in which a warp is overlaid and underlaid 
by separate wefts stitched together between the 
Warp Without involving the warp in the stitch 
ing, comprising a gang of sewing needles posi 
tioned to determine a sewing station in oper 
ative relation to a warp movable past said sta 
tion, upper and lower gathering conveyors on 
Opposite sides of said warp movable toward 
Said Warp and said sewing station, means for 
continuously laying separate wefts upon said 
gathering conveyors in serpentine pattern in 
cluding transverse courses spaced wider than 
they will be in the fabric, said gathering con 
Weyor having means for holding said wefts in 
position, condensing conveyors above and be 
neath said warp and between said gathering 
conveyors and said sewing station having a por 
tion of each in operative proximity to the re 
Spective gathering conveyors, said gathering and 
condensing conveyors being so cooperably re 
lated as to effect the transfer of the wefts from 
the gathering conveyors to the condensing con 
veyors, means for moving said condensing con 
veyors at a slower speed than said gathering 
conveyors and at the same speed as said warp, 
in the direction of movement of said warp, said 
condensing conveyors having seats for the trans 
verse rows of the wefts, spaced as closely as the 
weft will be in the fabric, said condensing con 
veyors having parallel flights substantially con 
tacting the Warp on opposite sides thereof to a 
point at least as far as said sewing station, 
whereby the transverse courses in said seats are 
held to Said warp and carried therewith to said 
Sewing station, said needles operating between 
threads of the moving, warp to progressively 
Stitch said upper and lower wefts together. 

3. Apparatus as claimed in claim 2, said hold 
This produces a fabric unstretchable in warp-ling means comprising retractable pins, nor 
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mally extended throughout the weft holding 
length of said gathering conveyor and with 
drawing below the plane of the weft at the 
points of transfer, progressively freeing the weft 
courses at said points of transfer, the condensing 
conveyors being so synchronized with the gath 
ering conveyors that the Successive Weft seats of 
the former engulf and capture the Successively 
freed weft courses, effecting their transfer. 

4. Apparatus as claimed in claim 2, including 
keeper means closely conforming to the contour 
of the condensing conveyors between the points 
of transfer of the Weft courses to said con 
densing conveyors, and the points at which said 
condensing conveyors begin to parallel the plane 
of the Warp. 

5. Apparatus as claimed in claim 2, Said hold 

5 
allel the plane of the 

5 
ing means comprising retractable pins normally 
extended throughout the weft holding length of 
said gathering conveyors, and Withdrawing be 
low the plane of the weft at the points of trans 
fer progressively freeing the weft courses at said 
points of transfer, the condensing conveyors 
being SO Synchronized with the gathering Con 
veyors that Successive Weft seats of the former 
engulf and capture the Successively freed weft 
courses, effecting their transfer, said apparatus 
including keeper means closely conforming to 
the contour of the condensing conveyors between 
the points of transfer of the Weft courses to 
said condensing conveyors, and the points at 
which said condensing conveyors begin to par 

Warp. 

CLAIR. H. GINGHER. 

  


