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ABSTRACT OF THE DISCLOSURE 
In a weaving machine, longitudinal threads are inter 

woven rwith transverse threads in a weaving plane, the 
transverse threads being moved along the weaving plane 
by their ends, and for a length of travel are restricted in 
all but a forward direction, the ends of alternate threads 
being moved forward in diverging directions through 
wave paths extending above and below the weaving plane 
forming side openings, thus controllably compacting thread 
spacing at the restriction area and longitudinal threads 
being inserted through said side openings and trapped 
progressively outwardly toward the ends of the trans 
verse threads, the longitudinal threads being trapped by 
the crossing alternate transverse threads to form a woven 
web moving generally along the weaving plane. 

This invention relates to a unique construction and 
method suitable for use in the weaving of materials. The 
invention is particularly directed to ‘a weaving machine 
which is capable of combining threads in woven patterns 
whereby lengths of material can be produced in a highly 
economical and e?icient manner. 

It is a general object of this invention to provide a 
weaving machine system comprising a construction and 
method which is uniquely suitable for the ef?cient pro 
duction of lengths of material. 

It is an additional object of this invention to provide 
a weaving machine construction which is characterized 
by a unique operating arrangement permitting the forma 
tion of woven material at exceptionally high speeds and 
with exceptional reliability. 

It is a more speci?c object of this invention to provide 
a weaving machine construction which employs struc 
tural arrangmeents characterized by highly reliable opera 
tion whereby the weaving can proceed without encounter 
ing expensive down time for threading or mechanical 
failure. 

It is a still further object of this invention to provide 
a system of the type described which is characterized by 
great versatility from the standpoint of the types of 
woven material that can be produced, which can be easily 
adjusted for purposes of accommodating different pro 
duction rates and different types of materials, which can 
be produced at low initial cost and maintained at low 
cost, and which requires little supervision during a pro 
duction run. 

These and other objects of this invention will appear 
hereinafter and for purposes of illustration, but not of 
limitation, a speci?c embodiment of the invention is 
shown in the accompanying drawings in which: 
FIGURE 1 is a side elevational view illustrating the 

basic nature of the weaving machine construction of this 
invention; 
FIGURE 2 is a schematic plan view taken about the 

line 2—2 of FIGURE 1; 
FIGURE 3 is a fragmentary perspective view illus 

trating the arrangement of threads at the entry end of 
the construction, alternate threads being broken away 
near their center where they engage the guide rods; 
FIGURE 4 is an enlarged detail view illustrating the 

operation of the guide means employed at the entry end; 
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FIGURE 5 is an enlarged fragmentary side elevation 

of a section of the thread interchange mechanisms of the 
machine; 
FIGURE 6 is a detail illustration of one method of ac 

complishing thread transfer employed in the machine 
operation; 
FIGURE 7 is a cross-sectional view of a conveyor belt 

and associated thread holding hook; 
FIGURE 7A is an end view taken about the line 7a-— 

7a of FIGURE 7; 
FIGURE 8 is a top view of the arrangement shown 

in FIGURE 7; 
FIGURE 9 is ‘a detail illustration of a thread locking 

sleeve employed in conjunction with the thread holding 
hook; 
FIGURE 10 is an enlarged cross-sectional view taken 

about the line 10——10 of FIGURE 7; 
FIGURE 11 is a bottom view of the arrangement 

shown in FIGURE 7; 
FIGURE 12 is a cross-sectional view of the weav 

ing zone of the construction near the entry end; 
FIGURE 13 is a cross sectional View of the weaving 

zone near the exit end; 

FIGURE 14 is an enlarged cross-sectional view illus 
trating the thread transfer mechanism; 
FIGURES 15 through 17 comprise schematic illustra 

tions of mechanisms adapted to be employed for ‘achiev 
ing pick-up of threads by the conveyor belts; 
FIGURE 18 is a fragmentary view, partly in section, 

taken at a transfer point and illustrating a suitable drive 
mechanism for the construction; 
FIGURE 19 is a side view taken about the line 19-19 

of FIGURE 18; and, 
FIGURE 20 is a sectional view taken 

20—20 of FIGURE 18. 

General machine operation 

The weaving machine construction of this invention 
generally comprises conveyor means which are adapted 
to carry rows of threads through the weaving zone of 
the machine. The threads carried by the conveyor means 
extend transversely across the machine, and these con~ 
veyOr means releasably hold the treads at the ends of 
the threads. 

Means are provided for carrying the conveyors whereby 
the conveyors de?ne an undulating path whereby the 
ends of the threads held by the conveyors will also de 
?ne an undulating path. The conveyors are such that upper 
and lower transverse rows of threads are presented to 
the machine, and the ends of each of these upper and 
lower rows de?ne the undulating paths, and these undulat 
ing paths periodically meet in the weaving zone. 
The means carrying the conveyors and the conveyors are 

designed whereby the ends of the threads held by the 
respective conveyors are exchanged as the conveyors meet. 
The threads held by an upper conveyor are transferred to 
the lower conveyor while the threads held by the lower 
conveyor are transferred to the upper conveyor. 
Immediately before this transferring operation, longi 

tudinal threads are introduced periodically or at speci?c 
points discretely along the length of the weaving zone. 
These longitudinal threads are introduced into spaces de 
?ned between the conveyors and, due to the periodic 
transferring action above described, the longitudinal 
threads become trapped by or woven into the threads 
carried by the conveyors. The machine operation is such 
that the longitudinal threads are woven into the material 
in the direction of movement of the machine while the 
transverse threads are disposed substantially perpendicular 
to the direction of movement of the machine. 

about the line 
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FIGURE 1 illustrates the general nature of the ma 
chine’c'ons‘truction. The machine includes conveyors 10 
consisting of separate belts riding over support rolls 12. 
The belts are adapted to pick up transversely oriented 
threads 14 from feeders 16. 
As best shown in FIGURES 3 and 4, the threads 14 

are secured .to the belts 10 by means of hooks 18. The 
belts are adapted to carry the threads into the entry end 
20 of the machine, and the belts then engage a ?rst pair 
of pulleys-22. The belts pass around this ?rst pair of 
pulleys onto the ?rst set of guide pulleys 24. The belts are 
then moved downwardly over transfer pulleys 26 and 
back to the next set of guide pulleys 24. The belts thus 
de?ne an undulating path along the entire weaving zone of 
the construction to the exit end 28. 
FIGURE 2 illustrates the manner in which additional 

threads 30:,’ when fed into the weaving zone, become asso 
ciated with the transverse threads 14. The ?rst threads 
introduced extend longitudinally along the center line of 
the weaving zone. As these additional threads accumulate, 
the threads introduced are progressively located nearer 
the edge ofthe material whereby the completed fabric 32 
is produced. A bolt 34 of material is then collected on 
the roll 36 beyond the exit end of the construction. 

The weaving operation 
FIGURES 3, 4, 5, 12 and 13 best illustrate the manner 

in which the weaving action is accomplished. As noted, 
the pulleys 24 and 26 cause the conveyor belts to undergo 
an undulating action during their movement through the 
weaving zone. This results in the formation of openings 
or cone-like con?gurations of transverse thread travel 
all along'the length of the weaving zone at the sides of 
the zone. - 

In the central section of the zone, there are provided 
a pair of guide rods 38. These rods engage the threads 
entering the weaving zone and hold the threads in a 
plane at the center of the weaving zone. Accordingly, the 
closed and ?attened end of a vortex is formed which ex 
tends into an opening of ?xed shape at the outer edges of 
the zone,1e'ach upper and lower half of the vortex being a 
standing wave. 

Supply tubes 40 are adapted to ‘be inserted into each 
of these vortex openings. Spools 42 supply threads for 
these tubes, and the ends 46 of the tubes extend to points 
adjacent-the end of the vortex openings. In this manner, 
the additional threads 30 are delivered in the manner 
shown in FIGURE 2. Obviously, other mechanical means 
can be employed for guiding the threads, for example, 
by the use of pulleys at the ends of the tubes 40. The 
threads can also be blown in or other non-mechanical 
means can be employed. 

' The actual weaving action results due to the fact that 
the transfer pulleys 26 include means for transferring 
the hooks holding the thread ends. For example, all of the 
hooks carried by the lowermost conveyor belt 10 shown 
in FIGURE 5 will be transferred to the uppermost con 
veyor belt 10 by the action of the ?rst pair of transfer 
pulleys 26. At the same time, the hooks from the upper 
belt 10 are transferred to the lower belt. As the belts 
again meet at the second pair of transfer pulleys 26, the 
reverse action takes place whereby the upper hooks move 
to the lower belt, and the lower hooks move to the upper 
belt. 

Thread transfer mechanisms 
The transfer of the threads is accomplished due to the 

design of the hooks 18 carrying the threads, the design 
of the belts 10 carrying the hooks, and the design of the 
transfer pulleys 26. The design of the hooks 18 and 
belts 10 is best illustrated in FIGURES 7 through 11. 
The hook includes a recess 44 at its outer end for re 

ceiving a thread 14. Bends 47 are preferably formed in the 
hook in order to prevent rotation about its own axis and 
thereby to insure alignment of the hook with respect to 
the belt 10. As shown in FIGURE 8, grooves 48 can be 
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4 
formed in the edges of the belt at each hook position 
whereby the bends 47 will ?t within the grooves and 
thereby maintain the hook in proper alignment. The 
grooves only loosely guide the hooks to avoid binding 
as the belts separate. 
The head of the hook comprises a shank portion 50 

and an enlarged end 52. The shank 50 is adapted to ?t 
into an elongated recess 54 formed in the belt 10. The 
head 52 ?ts into a channel 56 extending along the length 
of the belt whereby the hooks will always be maintained 
in a constant position with respect to the ‘belt. 
The belt also includes teeth 58 which are employed 

for achieving intermeshing of adjacent belts whereby 
precise alignment of the recesses 54 can be accomplished. 
Openings 60 are de?ned by the belts in the area of the 
shank portions 50 of the hooks 18. 
A sleeve 62 can be located around the outer portions 

of the hook 18 for purposes of securing the threads 14 
to the hooks. The sleeve 62 includes an end 64 having 
the corners cut off to permit some give whereby pressure 
can be applied against threads 14. Recesses 70 and 72 
are located in the sleeve 62, and corresponding recesses 
74 and 76 are formed in the hook 18. As will be ex 
plained, these recesses permit engagement of devices to 
e?ect sliding movement of the sleeve relative to the 
hook for gripping and releasing a thread 14.. 
The design of the transfer pulleys 26 is best illustrated 

in FIGURES 5, 6 and 14. Each of the pulleys 26 is 
mounted for rotation about the shaft 82. Cams 84 are 
?xed to the shaft within the con?nes of the pulleys 26. 
Thus, the pulleys 26 rotate relative to stationary earns 84. 

Each of the pulleys 26 carries a plurality of pins 86. 
These pins are slidably received in openings 88 de?ned 
by ?anges 90 of the pulleys. As shown in FIGURE 14, 
the pins 86 are adapted to engage the edges 92 of the 
stationary cams 84. 
As shown in FIGURE 5, the pins remain in the same 

position on the surface 92 for the majority of their rota 
tion about the cam 84. However, the surface 92 includes 
a cam rise area 94, and as the pins move around the cam, 
they are caused to ride up this rise 94. 
As illustrated in FIGURES 6 and 14, the cam rise 94 

causes the pins 86 to move into the openings 60 de?ned 
by the belts 10. The pins engage the portion 50 of the 
hooks and thereby force the hooks out of association with 
one belt 10 and into the openings 54 of the adjacent belt 
10. Restoration of the pins can be accomplished by any 
suitable means, for example, as described with reference 
to FIGURE 18. 
The means for mounting the pins 86 shown in FIG 

URES 18 and 20 comprise a mounting disc 96 holding the 
stems 98 of the pins 86. The disc 96 rotates about the 
shaft 82 and, accordingly, the disc rotates relative to the 
stationary cam 84. The stems 98 act as spring members 
whereby the pin ends 86 will continuously bear against 
the cam surfaces so that the pins will be automatically 
restored when they fall off the cam rise 94. 

It will be noted that in FIGURE 18, the cam 84 is tied 
to the shaft outwardly of the con?nes of pulley 26. With 
this arrangement, the stem 98 bears against the cam sur 
face rather than the pin portion 86. This comprises a suit 
able alternative to the arrangement shown in FIGURE 14. 

It will be noted that the pins 86 are alternately posi 
tioned on any two adjacent transfer pulleys 26. Thus, a 
pin from one side is adapted to push a hook to the other 
side, and on this other side, the opening 60 is empty so 
that there will be no interference during the transfer of the 
hook. In this connection, the resilient character of the 
belts allows spreading of the entry to the openings 54 for 
easy transfer. Also each is ?rmly backed up by the oppos 
ing pulley surfaces. 

Drive mechanisms 

It is extremely important to provide reliable drive 
means for the belts and pulleys since proper synchroniza 
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tion is critical to the operation of the system. The teeth 
58 are formed in the belts so that the belts will mesh with 
each other in the vicinity of the hook transfer as shown 
in FIGURE 6. The interconnection of the pulleys and 
belts as shown in FIGURE 14 is also susceptible to a 
meshing relationship whereby positive synchronization 
can be accomplished. Thus, the elements 78 and 80 may 
comprise a tooth and corresponding recess to provide posi 
tive meshing alignment. 
A suitable drive mechanism is illustrated in FIGURES 

12, 18 and 19. This drive mechanism involves the use 
of sprockets 100 attached to the shaft 82 which carries 
transfer pulleys 26. The sprockets may be formed integral 
ly with the pulleys or they may comprise separate mem 
bers attached to the bushing. 
As shown in FIGURE 19, the peripheral edges of the 

sprockets de?ne recesses 102 which receive pins 104 of the 
drive chain 106. With this arrangement, a highly desirable 
synchronization of the sprocket movements can be 
achieved since the single chain 106 drives both the upper 
and lower sprockets and thereby the upper and lower 
transfer pulleys. Obviously, the chain 106 can extend 
along the entire length of the weaving zone. It will be 
apparent, however, that the drive sprockets need not be 
placed at every position. It will ‘be apparent that with a 
single drive mechanism of the type described, the pro 
duction speed can be easily regulated by varying the 
speed of the drive chain. 
The drive means referred to eliminates longitudinal 

strain on the belts, and it will be noted that both sets 
of pulleys can be positionally adjusted to pull outwardly 
on the belts for increasing or relaxing the transfer thread 
tension without altering the other operations. 
When referring to FIGURES 12 and 13, it will be noted 

that the angle of the threads 14 changes as the width of 
the woven production increases. A corresponding change 
in the deposition of the pulleys 24 is preferred. Suitable 
driving action can be accomplished even with this change 
where the belts are designed in the manner illustrated in 
FIGURES 7 through 11. Speci?cally, the belt may be 
manufactured with slits 103 formed between each hook 
holding position. The belts are actually secured together 
only at their ends 110. A reinforcing web 112 may be 
embedded in the belt ends to provide added strength. With 
this arrangement, the belts can readily ?ex to accom 
modate any arc forced by angling of the pulleys between 
the pulleys 26 and 24. 

The particular drive means described is not intended 
to limit the coverage of the instant invention. Obviously, 
other suitable drive means may be utilized to accomplish 
the movement of the belts through the weaving zone. 

Transfer thread pick-up mechanism 

As noted, the transverse threads could be attached to the 
hooks 18 in any desired manner including attachment 
by hand. This latter technique would, however, consider 
ably limit operating speed, and it is, therefore, preferred 
to provide an automatic loading technique whereby the 
threads can be automatically attached to the books at high 
speed, for example, from a scrim making machine. 

Scrim making equipment of the type manufactured by 
the Cybernetics Corporation, Nashua Paper Company or 
by Union Carbide. Such machines are designed whereby 
rows of transversely disposed thread can be continuously 
presented to the conveyor belts 10. In the typical operation 
of such known machines, the threads are presented at 
intervals of 1/2 inch. If ?ve such machines are employed 
on each side of the apparatus as shown in FIGURE 1, then 
the combination of the upper and lower ?ights of con 
veyors will be carrying 10 threads per inch of conveyor 
length at the entry end 20 of the construction. 
A fender element 118 engages the hooks which have 

been picked up by the lifting elements 116 carried by 
wheel 114. As noted in FIGURE 17, the fender elements 
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engage the hooks near the outer ends whereby the oppo 
site ends of the hooks are still held by the belt 10. 
As the hooks rise on the fender element, the threads 

14 presented by the scrim making equipment, or by other 
conventional means, are engaged by the recess 44 of the 
hooks. At this point, a plate 120 is received by the recess 
74 in the sleeve 62 as the hooks continue their travel along 
the fender 118. This plate acts as a cam whereby the 
sleeve 62 will move forward and grasp the thread 14. 
The plate 120 may be mounted on a vibrating member 
122 whereby the camming action of the hook will be 
facilitated by the vibrating action. 
With the threads 14 grasped by the hooks, continued 

movement of the belts will bring the ends of the hooks 
to the end of the fender 118 whereby the hooks can travel 
to the entry end of the construction. It will be apparent 
that the provision of the recess 72 in the sleeve 62 will 
permit release of the thread ends at the opposite end of 
the weaving zone. 

The woven product 

As the threads 14 move into the weaving zone, the 
upper and lower threads combine whereby 10 threads 
per inch pass between the entry pulleys 22. At this point, 
the ends of the threads commence their undulating move 
ment while the centers of the threads, restrained by the 
rods 38, are maintained in the same level plane. This 
results in bunching of the threads at the center, and if, 
for example, the belt travel exceeds the distance of travel 
at the center by ?ve times, then the density of threads at 
the center will increase to 50 threads per inch. Obviously, 
the number of threads per inch in the ?nished product 
can be readily controlled by varying the number of 
threads fed into the machine. It should be noted, how~ 
ever, that the pulleys 24 can be adjusted relative to the 
pulleys 26 so as to increase or decrease the distance of 
movement of the belts relative to the distance of move 
ment of the center of the threads. Such adjustments will 
automatically vary the density of the threads in the 
?nished product. 

It is to be particularly noted that the mechanisms em 
ployed for attaching the threads to the hooks carried by 
the belts do not form a part of this invention. Conven 
tional equipment is available for this purpose; however, 
various other means could be devised for locating trans 
verse rows of threads between the hooks on the outside 
?ights of the respective conveyors. Obviously, this could 
even be accomplished by hand, although this would slow 
down the production rate. 

Where automatic equipment is employed, the trans 
verse threads can be attached to the hooks while the belts 
are moving at the rate of 50 feet per minute. This will 
provide a production rate of 10 feet per minute if a 5:1 
ratio of belt speed to center line speed is maintained in 
the weaving zone. It is contemplated, however, that much 
higher speeds could be employed since there is no speed 
limiting factors as in the case of typical looms where the 
time-consuming insertion of transverse threads is neces 
sary, plus the intermittent motion of the web. 

There are also no limitations with respect to the width 
of material which can be handled, and it is obvious that 
the weaving of dual, treble and quadruple threads can 
readily be accomplished by controlling the thread trans? 
fer at various locations and by inserting any desired num 
ber of threads through the guide tubes. 
The operating characteristics of the construction de 

scribed provide other extremely valuable features when 
compared with conventional looms. Speci?cally, the oper 
ation of this system is continuous since the supply of both 
the transverse and longitudinal threads can readily be 
undertaken in a continuous fashion. In the event of any 
breakage in the threads, the machine operation can simply 
continue without interruption since the defective area can 
be readily cut out of the ?nished product. It is contem 
plated that the longitudinal threads supplied by the tubes 
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40 can be blown in, and it will be obvious that if the 
threads should be broken, then only a small area of the 
total product will be affected. 

In order to achieve a woven product of sufficient width, 
it is quite possible that as many as 800 of the guide tubes 
40 will be associated at the sides of the construction. 
Since this would result in a construction of considerable 
length, it is conceivable that the construction will be 
formed in a plurality of folds whereby sufficient operat 
ing length can be achieved by using vertical space. In this 
connection, it will be apparent that proper functioning of 
the machine does not depend upon the orientation of the 
machine with the horizontal, and various curves and other 
modi?cations are clearly possible without disrupting the 
basic operating features. 

It will be understood that other changes and modi?ca 
tions may be made in the above described construction 
which provide the characteristics of this invention with 
out departing from the spirit thereof, particularly as de 
?ned in the following claims. 

That which is claimed is: 
1. A weaving machine construction comprising con 

veyor means adapted to carry rows of transverse threads 
through the machine, means releasably connecting the 
ends of said transverse threads to said conveyor means, 
said threads extending transversely across the machine in 
a direction substantially perpendicular to the direction of 
movement of said conveyor means, said conveyor means 
comprising separate conveyors located on opposite sides 
of the machine, means for carrying said conveyors into 
the weaving zone of the machine, means for moving the 
respective conveyors 
vicinity of the ends of said transverse threads while the 
conveyors are in said weaving zone, and wherein the con 
veyors periodically meet within said weaving zone, and 
means for transferring the ends of said transverse threads 
from one conveyor to an adjacent conveyor during the 
time said conveyors meet in said weaving zone whereby 
said ends are alternately carried by the separate con 
veyors, and including means supplying longitudinal 
threads at points along said weaving zone, said supplying 
means alternating with the meeting points of said con 
veyors, said longitudinal threads being taken up by the 
transverse threads carried by said conveyors and being 
positioned substantially perpendicular thereto for travel 
in the direction of movement of said conveyors, said lon 
gitudinal threads being woven into said transverse threads 
as a result of the transferring action of said conveyors. 

2. A construction in accordance with claim 1 wherein 
said conveyor means comprises a pair of ?exible con 
veyors on one side of said machine for releasably carry 
ing each end of transverse threads on said one side, and 
a corresponding pair of ?exible conveyors on the oppo 
site side of said machine for releasably carrying each end 
of the transverse threads on said opposite side, and where 
in said pairs of conveyors bring the respective transverse 
rows into converging relationship at the beginning of said 
weaving zone and increasing the row density of said trans 
verse threads. 

3. A construction in accordance with claim 2 wherein 
the centers of said converging transverse rows are held in 
a substantially constant line of travel whereby the undu 
lating action imparted to the ends of said transverse 
threads by said conveyors results in the formation of a 
plurality of cone-like con?gurations of transverse threads 
along the path of travel of said conveyors. 

4. A construction in accordance with claim 3 wherein 
said supplying means feed said longitudinal threads into 
said cone-like con?gurations to the ?attened ends of the 
con?guration, and wherein said ?attened ends are formed 
at the meeting points of said conveyors whereby said lon 
gitudinal threads are trapped by the transverse threads 
as they are transferred at said meeting points so that the 
longitudinal threads can be carried through the machine. 

5. A construction in accordance with claim 4 wherein 

through an undulating path in the 

10 

cs Cl 

40 

60 

8 
guide means employed for delivering longitudinal threads 
from said supplying means to said ?attened ends, the 
guide means at the leading end of said portion of travel 
delivering said longitudinal threads to the center of said 
rows, and said guide means becoming progressively 
shorter as said longitudinal threads build up transversely 
across the machine. 

6. A construction in accordance with claim 2 wherein 
said conveyors comprise elongated belts, and wherein 
the means for releasably carrying the ends of said trans 
verse threads comprise gripping hooks, and including re 
cesses formed in said belts for resiliently holding said 
hooks. 

7. A construction in accordance with claim 6 wherein 
said belts de?ne teeth which are adapted to enter into 
meshing relationship at said meeting points whereby the 
movement of opposed belts can be synchronized. 

8. A construction in accordance with claim 6 includ 
ing transfer pulleys for carrying said belts at said meeting 
points, cam means associated with said pulleys, and means 
acted on by said cam means for engaging said hooks 
and for thereby forcing said hooks out of one belt and 
into releasable engagement with an opposed belt. 

9. A construction in accordance with claim 8 wherein 
said belts de?ne openings communicating with the re 
cesses holding said hooks, and including pins carried by 
said transfer pulleys, said cam means being adapted to 
force said pins into said openings in said belts to thereby 
force said hooks out of said recesses. 

10. A construction in accordance with claim 9 wherein 
said transfer pulleys de?ne ?anges which form an open 
interior in the pulleys, said cams comprising stationary 
members located within said interiors, and said pins be 
ing located in openings extending through said ?anges 
whereby one end of said pins is adapted to ride on said 
cams while the other end of said pins is provided for 
engagement with said hooks. 

11. A construction in accordance with claim 10' where 
in said hooks are carried in every other recess on said 
belts, and wherein the pins in said pulleys are spaced apart 
by a distance corresponding to every other recess in said 
belts, the pins in any two opposed pulleys being adapted 
‘go alternately engage the successive hooks carried by said 
elts. 
12. A construction in accordance with claim 6 includ 

ing projecting means de?ned by said hooks, and means 
de?ned by said belts for receiving said projecting means 
whereby said hooks are maintained in alignment as they 
transfer from one belt to another. 

13. In a weaving process in which longitudinal threads 
are interwoven with transverse threads in a weaving plane, 
the steps of advancing a plurality of transverse threads 
along the weaving plane by ends of the transverse threads 
and moving the ends of alternate threads in diverging di 
rections through wave paths above and below said weav 
ing plane forming side openings which plane is generally 
the center line of the openings thus formed, and inserting 
longitudinal threads through said’ openings and in an ad 
vancing direction to be trapped by the crossing alternate 
transverse threads to form a woven web moving generally 
along said weaving plane. 

14. The process of claim 13 in which said longitudinal 
threads are interwoven with transverse thread ends pro 
gressively approaching said openings through the trap 
ping action of the crossing of transverse threads. 

15. The process of claim 13 in which at entry the 
transverse threads are con?ned in said Weaving plane and 
the ends of alternate transverse threads are moved in wave 
paths at the opposite sides of said weaving plane to form 
side openings and into which longitudinal threads are 
inserted and trapped by the changing position of alter 
nate transverse threads and drawing said longitudinal 
threads forwardly, thus forming a woven web in said 
weaving plane. 

16. The process of claim 13 in ‘which the longitudinal 
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threads are interwoven ?rst with said middle portions of 
said transverse threads and then progressively outwardly 
toward outer portions of said transverse threads. 

17. The process of claim 13 in which the longitudinal 
threads may be introduced through openings following 
the openings through which said longitudinal threads 
already interwoven with portions of said transverse 
threads were inserted. 

18. A method ‘for weaving a length of material, com 
prising the steps of continuously supplying separately-held 
transversely arranged threads, moving a portion of the 
threads into compacted relationship, moving the threads 
through a weaving zone while maintaining a portion of 
said threads at substantially the same plane of movement, 
moving, both ends of said threads forward in diverging 
directions through undulating paths extending above and 
below the weaving plane forming side openings whereby 
the successive ends meet and cross periodically through 
the length of said weaving zone, introducing longitudinal 
threads into the vortex formed by rows of transverse 
threads at spaced points along said weaving zone, and ex 
changing the ends of said transverse threads at said meet 
ing points whereby additional longitudinal threads are 
presented to be trapped and woven into the transverse 
threads, the trapped threads being thus drawn along and 
disposed longitudinally in relation to said transverse 
threads. 

19. A method in accordance with claim 18 wherein 
repetitive cone-like con?gurations are de?ned by the trans 
verse thread ends and therein said longitudinal threads 
are introduced into the opening of the cone-like con?gu 
rations repeated along the ‘weaving zone whereby said 
longitudinal ‘threads are trapped by the crossing transverse 
threads. 

20. In a weaving process in which transverse threads 
are compacted, the steps of advancing a plurality of said 
transverse threads over similar lengths of forward travel, 
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moving both ends of said threads in diverging directions 
through weave paths extending above and below the 
weaving plane forming side openings and restricting the 
central portions of said transverse threads in all but for 
ward movements while moving the ends of said threads 
through longer paths at greater speed. 

21. The process of claim 13 in which ‘the ends of un 
woven portions of the transverse threads are made to 
travel through successive undulating paths above and be 
low the Weaving plane While the resulting wave forms 
maintain the same distance from the edge of the Weaving 
plane whereby even tension is maintained on said trans~ 
verse threads. 

22. The process of claim 13 in which the longitudinal 
thread ends are positioned in the crossing points of said 
transverse threads which are made to alternately cross, 
thereby trapping the longitudinal threads and drawing 
them along with their forward movement so that the cross 
ing of the following transverse threads continuously 
interweaves longitudinal threads. 
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