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LOOMFOR WEAVING NON-CYLN DRICAL 
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signer of one-third to Maxwell E. Sparrow and one sixth 
to William G. Mulligan, both of New York, N.Y. 

Filed Feb. 9, 1959, Ser. No. 791,948 
6 Claims. (C. 139-11) 

This invention relates to weaving machines or looms 
in general, and more specifically is a machine for weaving 
in a continuous run a series of seamless non-cylindrical 
hollow or tubular bodies particularly in truncated, cone 
shaped or other forms having a varied or non-uniform 
cross-section. 
Weaving machines for manufacturing seamless hose 

or other seamless tubular articles heretofore have been 
known; however these articles are all of regular or uni 
form cylindrical shape. The manufacture of a limited 
variety of seamless non-cylindrical tubular or hollow ar 
ticles made of threads or yarns had been confined to 
knitting methods or processes. Many seamless, hollow 
bodies or articles heretofore could not be manufactured 
by weaving machines or looms, although it was recog 
nized that it would be of considerable advantage to have 
them made by weaving methods or processes and there 
has existed and still exists a long felt need for such made 
articles. 

Present weaving methods or processes generally com 
prise interlacing, at right angles, two or more series of 
yarns or threads, of which the longitudinal are called 
warp and the transverse weft. A loom for weaving 
these threads or yarns into cloth or the like provides for 
shedding, that is, raising and lowering the warp threads 
in a predetermined sequence so as to form two lines, be 
tween which the weft may be passed; picking or placing 
lines of weft between the divided warp; beating-up, or 
striking each weft thread into its position in the fabric; 
letting-off or holding the warp tense and delivering it 
as weaving proceeds; taking-up, or drawing away the 
cloth as manufactured. There is usually provided means 
known as temples for stretching the fabric widthwise in 
order to prevent the edge threads of a warp from in 
juring the reed, and from breaking. 
The foregoing steps or operations are performed by 

the various parts of the loom or weaving machine, that 
is, shedding is done by controlling the warp threads by 
the heddles (eye healds) on harnesses which are lifted 
or lowered to form the shed. The heddles are usually 
sets of parallel double cords or wires which, with their 
mounting, comprise the harnesses used to guide the warp 
threads to the lathe, lay or batten in the loom, the lathe 
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or batten being the pivoted or swingable frame of the loom. . 
carrying the fixed reed for separating the warp threads 
and beating-up the weft. The weft is inserted by the shut 
tle thrown across the race course or slide after the shed 
has been formed, and the beating-up is done by the reed 
which is moved forward by the lay or batten. In the con 
ventional loom intermittently driven rollers take up the 
cloth and a frictional drag, applied to the warp beam by 
a weighted rope or chain regulates the let-off and warp 
tension. All of the foregoing is well known in the art. 

According to the present invention, the reed instead of 
being flat and rectangular and immovably fixed to the lay 
or batten as in conventional looms or weaving machines, 
is tapered and non-lineal in cross section and specially 
constructed according to the ultimate shape or form of 
the finished body or article desired and is slidably mounted 
for substantially vertical or longitudinal movement on 
the lay or batten. The swinging movement of the lay 
and the longitudinal movement of the reed with relation 
to the lay or batten are synchronized or made co-opera 
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tive with a take-up roller which guides or pulls the manu 
factured product. The movement of the Swinging lay is 
derived from the cranks carried by the drive shaft of 
the machine and is transformed into intermittent rotary 
motion of the said fabric take-up (roller) by ratchet means 
or the like. That is, means are provided for intermittently 
rotating the fabric take-up in response to the degree or 
state of warp thread tension. The rotary movement of 
the fabric take-up is transformed into longitudinal move 
ment of the reed on the lay by cam or like action on a 
lever which connects with the reed. The reed is designed 
and shaped according to the shape of the product desired. 
The said cam also is designed and shaped to influence 
the longitudinal movement of the reed to produce the said 
desired shape of the finished product or body and the 
proper ratio of gears is selected according to the desired 
shape and length of the finished product. Tension means 
are provided which cooperate with or form part of the 
means for intermittently rotating the fabric take-up to 
compensate for the difference in weft or filling spacing, 
that is, to provide more weft or filling at wider portions 
of the fabric body being woven (where the warp is farther 
spread apart), as the reed proceeds in its downward move 
ment along the lay. Weft catchers controlled by the up 
and down movement of separate harnesses cooperate with 
the lay to provide the additional length of weft required 
to compensate for the difference in length of weft be 
tween a straight or lineal line across the reed and the 
non-lineal line across the reed on the same transverse 
plane, for each pick. 

It is an object of the present invention to provide a 
machine for weaving in a continuous run seamless hollow 
articles or bodies of non-uniform or non-cylindrical shape 
or form. 

It is a further object of the present invention to adapt 
or modify a conventional weaving machine or loom for 
manufacturing hollow seamless bodies in non-uniform 
cross-sectional or non-cylindrical shapes as well as cylin 
drical shapes. 
Another object of the present invention is to provide 

a new and improved weaving machine for producing in 
flat condition non-uniform cross-sectional or non-cylin 
drical hollow or tubular bodies. 

It will become apparent from what follows that a 
weaving machine or loom according to the invention can 
manufacture in a continuous run bodies or articles of hol 
low seamless non-cylindrical shapes or of non-uniform 
cross-section, such as, for example, lampshades, baskets, 
filters, strainers, endless inserts for reinforcing the car 
casses of vehicle tires in a shape corresponding to the 
finished tire, and certain articles of wearing apparel. 

Various further and more specific objects, purposes, 
features and advantages will clearly appear from the 
detailed description given below taken in connection with 
the accompanying drawings which form part of this 
specification and illustrate merely by way of example an 
embodiment of the machine of the invention. 
The invention consists in such novel features, arrange 

ments and combinations of parts as may be shown and 
described in connection with the machine herein disclosed 
by way of example only and as illustrative of a preferred 
embodiment. 
In the following description and in the claims, parts 

will be identified by specific names for convenience, but 
such names are intended to be as generic in their applica 
tion to similar parts as the art will permit. Like refer 
ence characters denote like parts in the several figures of 
the drawings, in which: - 

FIG. 1 is a schematic perspective view illustrating very 
generally a weaving machine (partly broken away) ac 
cording to the invention; 

FIG. 2 is a front view of a portion of a lay (partly 
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broken away) with slidable reed thereon according to 
the invention; 

FIG. 3 is a cross-section of the reed shown in FIG. 2 
taken along the line 3-3 in FIG 2; 

FIG. 4 is a cross-section of the said reed taken along 
the line 4-4 in FIG. 2; - 

FIG. 5 is a detail view (partly broken away) of a drive 
mechanism embodied in the invention; 

FIG. 6 is a detail view (partly broken away) of a cam 
drive attached to the lay for the longitudinal movement 
of the reed on the Swinging or reciprocating lay; 

FIG. 7 is a rear view showing location of warp thread 
spools; 

FIG. 8 is a side view of the suspension means for the 
warp thread spools shown in FIG. 7; 

FIG. 9 is a fragmentary side elevation of the weaving 
machine shown in FIG. 1; 

FIG. 10 is a plan view of the part of the weaving 
machine shown in FIG. 9; 

FIG. 11 is a diagram illustrating the positions of the 
harnesses during one weaving cycle; 

FIG. 12 illustrates cam layouts for providing respective 
movements of the reed for two selected shapes of bodies 
for example lampshades, one of the layouts being show 
in full lines and the other in dash-dot lines; 

FIG. 13 is a view of a portion of a continuous run of 
connected flat tubular or non-cylindrical hollow fabric 
bodies manufactured by the machine with the reed de 
picted in FIGS. 1, 2, 10, comprising a plurality of woven 
articles such as lampshades; 
FIG. 14 is a longitudinal section of the fabric shown 

in FIG. 13, taken along the line 14-14 thereof; 
FIG. 15 is the top view of a truncated pyramidal 

shaped lampshade having a square section; 
FIG. 16 is the front view of a movable reed for weav 

ing the seamless lampshade body shown in FIG. 15; 
FIG. 17 is the top view of a truncated pyramidal 

shaped lampshade body having a triangular section; 
FIG. 18 is the front view of a movable reed for weav 

ing the seamless lampshade body shown in FIG.17; 
FIG. 19 is a schematic top view of the seamless. lamp 

shade body shown in FIG. 17 in flat unfolded condition 
as it is obtained from the machine; 

FIG. 20 is a top view of a truncated pyramidal-shaped 
lampshade body having a rectangular section; 

FIG. 21 is a schematic top view of the seamless lamp 
shade body shown in FIG. 20 in flat unfolded condition 
as it is obtained from the machine; and 

FIG. 22 is a front view of a movable reed for weaving 
the seamless, lampshade body shown in FIG. 13. 

Referring now in more detail to the drawings illus 
trating a preferred embodiment by which the invention 
may be realized, there is shown in FIG. 1, very generally, 
a schematic perspective view, partly broken away, of a 
weaving machine 10 having side frames 11 (front) and 
11' (rear) connected by cross-braces 12, 13. (FIGS. 6 and 
10). A main drive shaft 14 is located in the frames 11, 
11' having a drive gear (FIG. 15) mounted thereon for 
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further connection with a drive motor (not shown in the 
drawing). A lathe, batten or lay 17 is pivotally mounted 
in said frames 11, 11’ and is driven reciprocatingly by 
means of cranks 18 and 18 and connecting rods 19, 19. 
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Upon the rear end cross-brace. 13 are arranged a plurality 
of warp thread spools 20, and warp threads 21 are led 
therefrom over bars 22, 23, 24, 25 through the eye healds 
or heddles 26' of the four selectively operated harnesses 
27a, 27b, 27c, 27d. Little weights 28 (FIG. 8) which 
are hung from the warp threads 21 between the guide 
bars 24 and 25 serve to keep proper tension in the warp 
threads. The harnesses 2.7a, 27b, 27c, 27d are suspended 
on wires or cables 29, 29 trained over pulleys P in con 
ventional manner and are actuated by a conventional 
dobby device 30. Springs 31, suspended from the lower 
frames of the harnesses are arranged in usual manner to 
urge the harnesses in their downward strokes. These 
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4. 
springs may be substituted by conventional weights (not 
shown). After passing through the eyes 26 of the 
heddles 26' of harnesses 2.7a, 27b, 27c, 27d, the warp 
threads proceed through the openings in reed 32 which 
is slidably or movably arranged longitudinally in and 
with relation to the batten or lay 17, where, in conven 
tional manner, a shuttle (not shown in the drawings) 
throws weft thread W across the shed formed by raised 
and lowered warp threads 21, in a predetermined se 
quence. To that extent the lay or lathe 17 carries the 
race or slide 33 and the shuttle boxes 34, 34. The race 
33 has a row of pins 35 which serve as guiding means 
for the shuttle during its throw or slide along the race 
course 33. A breast beam 36 (FIG. 9) is provided to 
support the finished fabric. After having been turned 
into a fabric containing the series of spaced flat tubular 
woven bodies 100 of non-uniform cross-section connect 
ed by warp threads 21 the manufactured product is pulled 
by the take-up cylinder or roller 37 and is directed over 
the guide rollers 36', deflection roller 38 and guide roll 
er 39, respectively into a receptacle 40 which may be 
replaced by a beam or winding roller (not shown) upon 
which the woven product may be wound. The take-up 
roller 37 may be provided with a frictional surface to 
facilitate drawing of the manufactured fabric forwardly. 
The take-up roller or cylinder 37 is driven intermit 

tently by a ratchet device comprising a ratchet wheel 
41, (FIGS. 1, 5 and 10), mounted on the shaft of the 
cylinder or roller 37, and two pawls 42, 43, one of which, 
namely, 42, serves as forward propelling means, where 
as the other pawl 43, prevents the roller 37 from mov 
ing in the opposite direction. The propelling pawl 42 is 
pivotally linked to an angular double-arm lever 44 
which is pivotally mounted on a stud 45 fixed on the 
side frame 11. The upper or vertical arm 44a of the 
double-arm lever 44 is pulled backward by a bracket 
or loop 46 which is attached to the arm of the batten or 
lay 17. The lower or horizontal arm 44b of said dou 
ble-arm lever 44 is urged downward by a tension spring 
47 attached to frame 11 and by a weight 48 which may 
be shifted forward or backward on said lower arm of 
said double-arm lever 44 in order to vary the required 
pull on the lever 44. The spring 47 and the weight 48 
constantly urge the take-up roller 37 in the forward or 
clockwise direction. The necessary or required tension 
on the warp threads 21 and the fabric are constantly 
maintained by spring 47, weight 48 and warp weights 28. 
On the other end of the cylinder or roller 37 is a gear 

51 (FIGS. 1 and 6) meshing with an idler gear 52 which 
in turn is meshing with a gear 53. Gear 53 is fixedly 
mounted on the hub of a cam 54. - Cam 54 and gear 53 
are rotatably arranged on a stud 55 which is firmly at 
tached to the rear frame of the lay or batten 7. A link 
age composed of two members 56, 57 is arranged between 
the take-up roller 37 and the cam gear 53 for carrying 
the idler gear 52 at its joint so that gears 51, 52, 53 con 
stantly remain in correct mesh during the reciprocating 
movement of the batten or lay 17. This arrangement 
also makes it possible to change the gears 51, 53 in order 
to vary or change the rotation ratio between the cam 54 
and the cylinder or guide roller 37. A cam follower roller 
58 is held in constant contact with the cam surface of 
cam 54. This cam follower 58 is rotatably mounted 
on lever 59 which is pivotally mounted at one end 59' 
to a bracket 60 attached to the rear arm of the batten or 
lay 17. One end of a wire or cord 61 (FIGS. 1, 6 and 9) 
is fixed to the other end 59' of the cam follower arm or 
lever 59. Wire 61 is trained over guide rollers 62, 63 and 
64 and is attached to the upper brace 7í of reed 32, as 
by means of a hook 71. . . . 

Thus, reed 32 can be rolled or moved up and down on 
the lay 17, said movement being controlled by cam 54. 
To this extent the two side arms 17, 17' of lay 17 com 
prise channel rails in which rollers 72 at the ends of the 
upper and lower bars or members 7, 74 of reed frame 
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32, can move with a minimum amount of friction, (FIGS. 
1 and 2). On the lower brace 74 of the reed frame are 
hooks 75, 76 to which elongate members or cords 77, 
78 are attached and which carrying weights (not shown 
in the drawings). The side rails 73, 73 of the reed are 
slotted bars wherein horizontal rods or sticks 79, 80 (weft 
or filler catchers) can slide or glide. These rods or sticks 
79, 80 are slidably or glidably held at their opposite ends 
in horizontal direction on a bar 81 extending between the 
side frames 1, 11’ (FIG. 1), so that they can follow 
in a movement which keeps them parallel to frames 11, 
11, the inclined contours of the side rails 73, 73 of the 
reed when it moves downward or upward. The weft 
catchers 79, 80 being slidably or glidably held at their 
opposite ends in horizontal direction, go through two 
heddles of each harness 27e, 27f for the up and down 
movement to catch the weft W (FIG. 9). When the lay 
17 goes forward the weft is pushed off the rods or weft 
catchers 79, 80 (controlled by harnesses 27e, 27f) by the 
reed and thus becomes free so that the further forward 
movement of the reed can push or beat the difference in 
length of weft between the straight line of the weft yarn 
and the curved line of the reed into the fabric. Immedi 
ately after this step or action the change in shedding 
takes place. The warp threads 21 pass through the spaces 
32 of reed 32. The members 82 may be arranged closer 
trgether if it is desired to have more warp in the manu 
factured article. 
With specific reference to the particular reed 32 illus 

trated in FIG. 2, as heretofore stated it comprises upper 
transverse bar 71, lower transverse bar 74 and the two 
longitudinally inclined slotted side bars 73, 73', and the 
generallv trapezoidal shaped reed body composed of the 
snaced strips or like members 82 arranged in the form 
of an arch tapering toward its upper end. This reed 32 is 
designed frr manufacturing conical lampshades or like 
hodies. The arc or curve at the upper end 82a of the reed 
is proportional to the arc or curve at the lower end 82b 
of the reed and both are determined by the taper of the 
lampshade or the like. The body of the reed 32 compris 
ing the plurality of narrow sticks or wires 82 (FIGS. 2, 
3 and 4) suitably spaced apart and arranged in an arch, 
has its convex side in the direction of race 33 and its apex 
is tangent to race 33 for the manufacture of lampshades 
or similar articles having an annular or circular cross 
section. The smaller upper end 82a of the said arch, as 
shown in FIG. 3, must have a smaller depth than the wider 
lower end 82b of said arch, as shown in FIG. 4. Lamp 
shades or other articles having other shapes may be woven. 
For example, FIG. 16 illustrates an article having a square 
cross, section; FIG. 18 illustrates an article having a tri 
angular cross section; and FIG. 22 illustrates an article 
having a rectangular cross section. These sections are 
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shown in corresponding top views depicted in FGS. 15, . 
17 and 20, respectively. The letters a and b indicate cor 
respondingly how and where the various sides of these 
articles are formed. It is obvious that during the process 

55 

of manufacturing articles having these shapes, always a 
hollow or tubular seamless article is obtained, which ac 
cording to the shape of the reed includes side portions 
a/2 and b/2; a /2 and b/2 which, when folded result 
in the full sides a and b and a' and b' of the woven prod 
uct or article. It is obvious that a wide variety of seam 
less hollow or tubular, particularly non-cylindrical shapes 
may be produced with corresponding shapes of reeds. 

Operation 
After the necessary amount of warp threads 21 has been 

threaded through the corresponding heddles 26 of har 
nesses 27a, 27b, 27c, 27d and in proper bundles through 
intervals between the wires 82 of reed 32, these warp 
threads are guided around the take-up roller 37 and pulled 
down firmlv. The cam 54 is set in such position that cam 
follower roller 58 is on the highest point (No. 1 in FIG. 
12) and reed 32 is correspondingly now in its uppermost 
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position. When the operation of shedding (for forming 
the front and rear or under portions of the tapering hollow 
body of the article (100) to be woven in the sequence of 
the harness positions indicated in FIG. 11) and of shut 
tling the filling back and forth, is started, the body of arti 
cle 100 begins to take shape at its lowest and widest end. 
One half of the fiat tubular woven body is being formed 
by the movements of one half of the set of four harnesses 
27a, 27b, 27c, 27d, whereas the other half of said body is 
being formed by the movements of the other half of said 
set of harnesses. That is, weft is shot by the shuttle mov 
ing in one direction across a shed formed by two spaced 
lines of warp controlled by two of the harnesses and this 
weft is beaten into the warp by the forward movement of 
the lay, then the harnesses change positions and weft is 
shot in the opposite direction by shuttle across another 
shed formed by two other lines of warp controlled by 
the other two harnesses and beating of the weft takes 
place again. 
The weft catchers 79, 80, provide for additional length 

of weft required by the non-lineal shape of the reed. This 
is accomplished by the alternate movements of the har 
nesses 27e, 27f, which, when the weft catchers 79, 80 
alternately are in their lower positions abutting the race 
course and then alternately in their upper positions (being 
respectively lifted above the race course), complete loops 
of weft on opposite sides of the reed defining the width 
of the fabric at those particular points. The harnesses 
27e, 27 fare lowered and raised, respectively, through the 
dobby mechanism. They are so relatively arranged that 
at whatever side of the race the shuttle happens to be 
located the weft catcher at that side is in lowered posi 
tion touching the race and the weft catcher at the other 
side of the race is in raised position, so that the shuttle 
will slide over the first mentioned and lowered weft 
catcher (making a loop thereover with the weft which 
has previously been beaten-up into the fabric) and under 
the raised weft catcher at the opposite side of the race. 
Then the lay moves forward and causes the reed to push 
the weft off the catcher and to beat-up this weft into the 
fabric. While this takes place the weft catchers change 
vertical positions and the harnesses controlling the warp 
threads change positions. The first mentioned weft 
catcher is now in raised position and the weft catcher at 
the other side of the race is in lowered position. The 
shuttle now moves in the opposite direction sliding over 
the lowered weft catcher at the other side of the race 
(making a loop at that side with the weft previously 
beaten-up into the fabric) and under the first mentioned 
and now raised weft catcher. The lay now moves for 
word causing the reed to push the weft off the lowered 
weft catcher and beat-up this weft into the fabric. Then 
the harnesses controlling the warp threads change posi 
tions to provide the other shed and at the same time, the 
weft catchers change vertical positions. A cycle has now 
been completed and similar cycles are repeated during the 
manufacture of the fabric. The change of the shed oc 
curs after the beating up of the weft takes place for each 
pick, because the loops formed around the weft catchers 
have to follow the non-lineal cross section of the reed. 
The difference in length between a straight line across 
the width of the reed and across the arched or other selec 
tive shape of the reed on the same transverse plane deter 
mines the distance in length of the weft which has to be 
provided or taken up for the beating-up of the weft into 
the warp. The height of the shuttle guide pins 35 on 
the race course must be lower than the line defined by the 
change point of the operating harnesses to prevent inter 
ference with the movements of the warp threads across 
the lay. 

Obviously, at the lower and wider portions of the fabric 
being woven, the warp threads are spaced apart-somewhat 
wider than at its upper- and narrower portions, and, there 
fore, more filling has to be shot through or across the 
race course in the beginning or earlier period in the cycle 



3,016,088 
7 

of operation per unit of length of woven material or 
body 100 in order to obtain uniform density of fabric. 
The amount of filling gradually diminishes automatically 
as the spacing between the warp threads become narrower 
with the downward movement of reed 32 . This is 
achieved by the special arrangement of ratchet drive and 
balancing means employed. That is, a balancing take 
up motion is provided for uniform consistency of warp 
weft throughout the noncylindrical body 100 being woven. 
At first, a few picks are first woven to determine the 

consistency or thickness of the woven fabric. If it is 
desired to make the fabric denser, then the tension of 
the warp threads is increased by increasing the weights 
28 and the weight 48 is decreased, taking into considera 
tion the distance of weight 48 from the fulcrum point. 45. 
In order to make the fabric less dense then the weights 
28 are decreased and the weight 48 is increased. 
As stated heretofore, because of the fact that the reed 

32 is tapered, the warp threads are spaced wider apart 
at the bottom and progressively become closer together 
as the reed lowers, that is, the amount of warp threads 
per inch increases from bottom to top as the reed is 
lowered. The amount of weft or filling decreases per inch 
as the reed is lowered. This is automatically brought 
about by the balancing take-up motion. 
As the weaving progresses the reed beats the filling 

against the fabric and thus the fabric becomes looser and 
weight 48 will pull arm 44b down and consequently arm 
44a and pawl 42 forward. This latter movement will 
force take-up roller 37 to rotate forwardly sufficiently to 
take up the slack of the fabric. The pawl 43 will prevent 
the take-up roller 37 from rotating backwards. The lay 
17 swings backward and carries with it through the strap 
or loop 46, the lever 44 with its pivoted pawl 42. As 
the reed 32 lowers, the warp threads being closer together 
offers more resistance to the beating-up of the weft into 
the warp of fabric by the lay and this resistance causes the 
fabrics to become looser, and consequently this slack is 
taken up in a manner hereinbefore described. It is quite 
apparent that as the reed lowers, the slack in the fabric 
becomes progressively looser with each throw of the lay 
and which slack is progressively taken up by every pick. 
The warp thus becoming denser or closer together as the 
reed lowers, cannot allow the weft threads to beat-up into 
the fabric as close as when the warp threads are farther 
apart. 

- Thus, more filling can be beaten-up into the fabric if 
the warp is spaced wider apart, and thus more beating 
strokes are necessary to permit a forward movement of 
the take-up roller 37 under the pull of spring 47 and 
weight 48. Correspondingly, the reed 32 is progressively 
lowered by the cam action until the upper narrow frame 
71 is reached (corresponding to position No. 12 of the 
cam diagram in FIG. 12), at which time the position of 
cam 58 is such that follower 54 is at the low point on cam 
54. The weaving of one of the non-cylindrical hollow or 
tubular bodies 100 has now been completed. Cam 54 
will now return reed 32 to its upward or raised position, 
that is, to its starting position and then the cycle of events 
repeats itself. During this change of position of reed 
32 from low to initial high position, the shooting of the 
shuttle across the race course of the lay may be inter 
rupted by any suitable means; or the shuttle may be per 
mitted to operate, since the material between two suc 
cessive woven bodies 100 (which is constituted mainly of 
warp) is later cut away. Thus, a continuous run of fabric 

0. 

5 

20 

30 

35 

40 

45 

50 

55 

60 

65 

or web comprising a series of such bodies 100 in flat 
tubular condition connected together by loose warp threads 
as shown in FIGS. 13 and 14, is manufactured. This 
web or continuous run of fabric is caught in a bin or con 
tainer 40 and may thereafter be cut (as stated above) at 
places where the loose warp threads meet the completed 
woven bodies forming the lamp shade. Obviously, the 
shape of the product or body being woven, such as the 

70 

depicted lampshade, depends upon the shape of cam 54 75 

all Such changes and modifications. 

8 
and the speed ratio of cam versus take-up roller 37. By 
such variations, as exemplified by the shape 54, bell 
shaped bodies 100' or the like, such as indicated by dash 
dotted lines in the diagram of FIG. 12, may be obtained. 

While the invention has been described and illustrated 
with respect to a certain particular preferred example 
which gives satisfactory results, and with respect to cer 
tain bodies or products which may be produced thereby, 
it will be understood by those skilled in the art after 
understanding the principle of the invention, that various 
other changes and modifications may be made without 
departing from the spirit and scope of the invention and 
it is intended therefore in the appended claims to cover 

The invention fur 
ther includes the web or continuous run of woven fabric 
or cloth comprising the series of woven bodies in flat 
tubular or noncylindrical form or condition connected to 
gether by the loose warp threads. 

I claim: 
1. In a loom, comprising a reciprocating lay, harness 

means for shedding warp threads trained therethrough, 
shuttle means for carrying weft thread back and forth 
across the lay through the shed formed by said warp 
threads, and rotatable fabric take-up; the combination of 
a reed comprising spaced elongate members, said warp 
threads being threaded through spaces between said 
members, said members being disposed relative to each 
other whereby to provide a tapered body of non-lineal 
cross-section, said reed being mounted on said lay for 
upward and downward movements relative thereto and 
for reciprocation therewith, means for controlling said 
reed movements, means for intermittently rotating said 
fabric take-up, said latter means including means for pro 
viding balancing take-up motion for producing substan 
tially uniform consistency of warp-weft in the fabric 
woven by said loom, and means for controlling the weft 
to provide additional length of weft to compensate for the 
difference in length of weft between a lineal line across 
said body and the non-lineal line across said body on the 
same plane for each pick, said means for controlling weft 
comprising a pair of horizontally slidable and vertically 
swingable transverse members projecting through said 
reed and in the path of said shuttle, and means for al 
ternately raising and lowering said members whereby 
said shuttle may pass over one and under the other of 
said members for each pick. - - - 

2. In a loom, the combination according to claim 1, 
wherein said means for controlling said reed movements 
comprises gear. connection between said fabric take-up 
and said lay, cam means deriving rotatable motion from 
said gear connection and movable with said lay, and 
means for translating rotary motion of said cam to up 
ward and downward movements of said reed. 

3. A machine for weaving non-cylindrical hollow 
bodies comprising a reciprocating, lay, harness means for 
shedding warp threads, shuttle means for carrying weft 
thread back and forth across said lay through the sheds 
formed by said warp threads, a rotatable fabric take-up, 
a reed comprising spaced elongate members, said warp 
threads being threaded through spaces between said mem 
bers, said members being relatively disposed providing a 
tapered body of non-lineal cross-section, said reed being 
mounted on said lay for upward and downward move 
ments relative thereto and for reciprocation therewith, 
means for controlling said reed movements, and means 
for intermittently rotating said fabric take-up in response 
to the degree of warp thread tension, said means for in 
termittently rotating said fabric take-up including means 
for providing balancing take-up motion for producing 
substantially uniform consistency of warp-weft in said 
bodies, and means for controlling weft. to provide addi 
tional length of weft to compensate for the difference in 
length of weft between a lineal line across said body on 
the same plane, for each pick. 

4. A machine according to claim 3, wherein said 
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means for controlling weft comprises a pair of horizontal 
ly slidable and vertical Swingable transverse members 
projecting through said reed and in the path of said 
shuttle and means for alternately raising and lowering 
Said members whereby said shuttle may pass over one 
and under the other of said members for each pick. 

5. The process of producing a woven fabric body of 
non-cylindrical hollow shape which comprises moving a 
eed which corresponds to the desired shape of the body 
upward and downward on a reciprocating loom lay in 
accordance with the shape of a cam, operating said cam 
through a fabric take-up, intermittently operating said 
take-up by balancing take-up motion through the move 
ment of said lay for producing substantially uniform con 
sistency of warp-weft in the fabric being woven, and 
controlling the weft to provide additional length of weft 
to compensate for the difference in length of weft be 
tween a lineal line across the reed and the non-lineal line 
across the reed on the same plane for each pick, said 
reed because it corresponds to the shape of the woven 
fabric body, being non-lineal in cross-section. 

6. in a locm comprising a reciprocating lay, harness 
means for shedding warp threads trained therethrough, 
shuttle means for carrying weft thread back and forth 
across the lay through the shed formed by said warp 
threads, and a rotatable fabric take-up; the combination 
of a reed through which said warp threads are fed, said 
reed being mounted on said lay for upward and down 
Ward movements relative thereto and for reciprocation 
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therewith, means for controlling said reed movements, 
means for transforming reciprocatory movement of said 
lay to rotary motion of said fabric take-up, and means 
for transmitting motion from said fabric take-up to said 
reed controlling means, said reed being non-uniform in 
cross-section, said means for transforming reciprocatory 
movement of said lay to rotary motion of said fabric 
take-up including means for providing balancing take-up 
motion for producing substantially uniform consistency 
of warp-weft in the product manufactured by said loom, 
said means for controlling the upward and downward 
movements of said reed comprising gear connection be 
tween said fabric take-up and said lay and cam means 
deriving rotatable motion from said gear connection and 
movable with said lay and means to translate rotary 
Eaotion of said can to upward and downward movements 
of said reed. 
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