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(57) ABSTRACT 
The deflecting beam is constructed so as to be de 
formed under the tension force imparted to the 
ground warp threads during the beating up of the reed 
of the loom. The amount of deformation is designed to 
facilitate forward movement of the pile warps during a 
full beat of the reed. The guide beam can be con 
structed in any number of ways and in any number of 
shapes to effect the required deformation. 

12 Claims, 12 Drawing Figures 
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DEFLECTING BEAM FORWARP THREADS IN A 
WEAVING MACHINE 

This invention relates to a guide means for warps in 
a loom and more particularly to a pile warp tension 
beam in a terry cloth loom. 
Terry cloth looms have been known to have at least 

two warp beams, namely one beam for forming the 
group fabric having relatively tightly tensioned ground 
warp threads which are to be bound or woven with weft 
threads, and a second beam for the pile warp threads 
that are under much less tension or that are, even dur 
ing the weaving process, in a known way relaxed briefly 
at suitable intervals of time. As is known, the pile warp 
threads are distributed across the entire width of the 
warp threads in correspondence to the desired pattern 
to be woven and are drawn through a shed, and woven 
into the fabric by means of a reed. During the weaving 
operation, pile loops are formed by the pile warp 
threads in the weaving plane through a periodically ef. 
fected forward and backward movement of the shed 
apex relative to the front reversal point of the reed. By 
means of this relative movement between the shed apex 
and the front reversal point of the reed, the individual 
weft threads are assured of being beaten into the shed 
apex by the reed, either directly adjoining the finished 
fabric (full beat), or else at a certain distance from the 
fabric (partial beat), depending on the desired pile 
loop length of some 1 to 2 centimeters (cm) in the fin 
ished fabric. In the case of the so-called three-shot 
weaves, one full beat is followed by two partial beats; 
and in the case of a four-shot weave, one full beat is fol 
lowed by three consecutive partial beats. The groups of 
partial and full beats are repeated so long as terry cloth 
is to be produced, 

If smooth cloth (without pile loops) is to be produce 
from time to time during the weaving operation, this 
can be done by having the reed make only full beats 
until pile loops are to be made again. The changeover 
can be by any suitable known process, e.g., by means 
of a Jacquard mechanism, or an eccentric mechanism, 
or a cardan-shaft mechanism. 
During partial beats, the inserted weft threads are at 

first in fairly loose contact, at the aforesaid spacing 
from the last threads, while the weft threads beaten in 
by full beats are in contact with the ground warp 
threads as well as with the pile warp threads. As the last 
beat for each weft-thread group is usually a full beat, 
all the weft threads of the group which had been par 
tially beaten since the last full beat, become pushed for 
ward together along the tightly tensioned ground warp 
threads, until they become set against the previously 
formed fabric. The pile-loop threads which are sub 
jected to but little or no tension, are first, spaced from 
the fabric between the first partially beaten weft 
threads, and at the next full beat are pushed forward, 
together with the partially-beaten weft threads, and are 
compacted such that the desired pile loops become 
formed. In this way, the ground warp threads and the 
weft threads hold the finished ground fabric completely 
together, and the pile loops stand out, depending on the 
texture employed, either on one side of else on both 
sides of the ground weave. 

In order to allow the pile warp threads to offer as lit 
tle resistance as possible to the pulling back and push 
ing forward done by the reed at least during the full 
beats for forming the pile loops, while the ground warp 
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2 
threads remain tensioned tautly during all beats of the 
reed, various contrivances have been used. 
For example, in some known warp-threads relaxing 

contrivances, the warp-thread groups, both of the 
ground warp and also of the pile warp, are relaxed ei 
ther while overcoming a braking force acting on the 
warp beam (which may be periodically variable) or else 
are relaxed intermittently from the warp beam by 
means of a control warp-beam drive. In this way, as al 
ready mentioned, different thread tensions are main 
tained for the ground warp and for the pile warp. in 
these cases, the warp-threads group is usually run over 
a tensioning beam and diverted into the weaving plane, 
The warp-threads group is then run through a warp 
threads control system and forms a shed which is con 
trolled by the weaving shafts. The weft threads are then 
inserted into the shed and beaten up into the apex of 
the shed by a reed. 
As can be appreciated that various contrivances 

which have been used to relax the pile warp threads 
have certain disadvantages. For example, there is a 
considerable amount of friction generated between the 
pile warp threads and the contrivances during the loop 
forming operations. Also, large inertia forces must be 
overcome in creating a braking force on the warp 
beam. 
Accordingly, it is an object of this invention to avoid 

damage to the pile warps being delivered from a warp 
beam to a shed in a terry cloth loom. 

It is another object of the invention to permit relaxing 
of the tension in pile warps without braking of a ten 
sioning beam. 

It is another object of the invention to reduce the 
frictional forces on pile warps during terry cloth weav 
ling. 

Briefly, the concept of the invention is to make the 
tensioning beam of a terry cloth loom which is used for 
the ground warp threads as a normal relatively massive 
oscillating beam, which because of the inertia from its 
mass, at the instant of the peak tension occurring at the 
beat of a reed into the threads, opposes a resistance, 
and thus holds the ground warp threads tautly 
stretched, while the pile warp threads are deflected out 
of a normal thread path by a guide means having a resil 
iently yieldable guide member. This guide member is 
used to determine the pile warp thread tension and has 
as little mass as possible, and thus has only small mass 
inertia. In this way, the guide member under the influ 
ence of the peak tension produced in the pile warp 
threads by the impact of the reed, yields, and facilitates 
the described slip-forward movement of the pile warp 
threads during the full beat of the reed. 

In accordance with the invention, the guide means 
for the pile warp threads is made as a non-rotatable de 
flecting beam having a rigid support extending across 
the width of a thread-group, and an elastic yielding 
guide member secured to the support that yields under 
the influence of varying thread tension. This guide 
member which can be made of laminated material, has 
an elongated surface, which is curved and extends con 
tinuously in its lengthwise or longitudinal direction 
across the width of the thread-group, for guiding the 
pile warp threads. 
The rigid support may be disposed in a fixed location 

in the loom housing, and may have any desired cross 
section, for example, tubular. However, the support 
may also be mounted so as to pivot about an axis paral 
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lel to the longitudinal axis of the support. This con 
struction can in a way known per se be used for con 
trolling the drive of the pile-warp beam in such a way 
that the mean pile warp thread tension can be kept at 
a constant desired small value. A means may also be 
provided, in a way known per se that acts on the sup 
port, for example, by means of a spring or by utilizing 
the force of gravity, for the purpose of producing a pre 
stress counter to the pivoting caused by the tension of 
the warp threads. - 

In one embodiment of the invention, the yielding 
guide member is in the form of a band curved similarly 
to the surface of a cylinder, and enclosing the rigid sup 
port part, at least partly. 

In order to obtain particularly great flexibility of the 
striplike guide member, the member can be fastened to 
the rigid support only at one side; that is, along one lon 
gitudinal edge. As a suitable guide surface, the other 
free longitudinal edge is made as a cylindrical surface 
of a small radius of curvature, so as to avoid any dam 
age to the threads lying thereon. 

In another embodiment of the invention, in order to 
keep the curvature of the guide surface within limits, 
the striplike guide membermay, however, be fastened 
to the rigid support along both longitudinal edges. With 
such a form of construction, the danger of dirtying by 
dust or fluff is substantially reduced. 

In still another embodiment, an elastic damping ele 
ment is disposed between the support and the inner 
side of the elastic guide member so that any vibrations 
produced through the impacts of the reed become ef 
fectively countered. Moreover, in this way there is ob 
tained the additional possibility, while using the same 
strip-material and imparting the same external shape, 
of making guide surfaces of different flexibility. The 
support can be made of any desired known material, 
e.g., an elastic foam-material, or of an inflatable hose. 
The support can have at least one support surface 

which is turned toward the inside of the flexible guide 
member and extends parallel to the longitudinal direc 
tion of the deflecting beam, whereby the damping ele 
ment is held between this support surface and the in 
side of the guide member. With such a construction, 
there is no need to provide special attachment, e.g., ad 
hesion or vulcanizing of the damping element to one of 
the other parts. The damping element is compressed 
between the support surface and the inside of the guide 
member, and it is possible, through a suitable configu 
ration of the support surface and a suitable curvature 
of the guiding member to obtain a certain behavior of 
the restoring force as a function of the bending of the 
guide member. 
The elastically yielding guide member may however 

also consist of a sheet formed into a closed tube, fas 
tened, through the intermediary of the damping sup 
port element, to the rigid support. In this case, the tube 
may, in a position of rest, be disposed concentric of the 
longitudinal axis of the rigid support. This is particu 
larly advantageous when the support is disposed to be 
able to turn about its longitudinal axis, so that the warp 
threads, during weaving, are able to roll over the de 
flecting beam, instead of sliding. The warp threads can 
thus receive particularly careful treatment, and unde 
sirable rubbing and friction is avoided. 
These and other objects and advantages of the inven 

tion will become more apparent from the following de 
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4 
tailed description and appended claims taken in con 
junction with the accompanying drawings in which: 

FIG. 1 illustrates a cross sectional view of a deflecting 
beam in accordance with the invention which has a tu 
bular rigid support of round cross section and a flexible 
strip-steel guide member fastened to the support by 
both longitudinal edges; 
FIG. 2 illustrates a view similar to FIG. 1 of a modi 

fied deflecting beam according to the invention utiliz 
ing a support of hexagonal cross-section; 
FIG. 3 illustrates a cross sectional view of a deflecting 

beam having a flexible striplike guide member fastened 
to the support only along one longitudinal edge; 
FIG. 4 illustrates a cross-sectional view of a deflect 

ing beam formed from a strip closed into a tube, fas 
tened with an intermediate support element, to a rigid 
support in accordance with the invention; 
FIG. 5 is a greatly simplified perspective view of a de 

flecting beam according to the invention, with a cross 
section similar to FIG. 1 with a rigid support mounted 
to be able to pivot about an axis parallel to a longitudi 
nal axis, and with a means to produce a prestress 
counter to the pivoting resulting from the tension of the 
threads; 
FIGS. 6 to 11 each illustrates cross-sectional views of 

other embodiments of a deflecting beam according to 
the invention. 

FIG. 12 diagrammatically illustrates a weaving ma 
chine for weaving terry cloth including a pivotal de 
flecting beam as shown in FIG. 5 in accordance with 
the invention. 

In the various Figures, like reference characters indi 
cate like components. Also, for simplicity, the details 
of a terry cloth loom for which the deflecting beam of 
the invention are not shown or particularly discussed as 
such are notoriously well known to those skilled in the 
art, 
Referring to FIG. 1, the deflecting beam which is in 

corporated in a terry cloth loom FIG. 12 between a pile 
warp thread beam 117 and a warp stop motion 113, 
114 in which a reed 115 operates includes a rigid sup 
port 1 in the form of a round tube and an elastically 
yieldable guide member 2 formed from a wide strip of 
spring steel, which surrounds the support 1, and is like 
wise tubular. The two longitudinal edges of the member 
2 are fastened tightly, by means of an underlay bar 3 
and a row of screws 4, to the support 1. The plane of 
symmetry of this deflecting beam is set at a slant, and 
coincides approximately with the angle-bisector be 
tween the planes of the incoming group of warp threads 
5 (coming from the warp beam 117 for example) and 
the outgoing group of threads 6 (going toward the 
shed). The position of the guide member 2 and of the 
threads 5, 6 rest without tension against the curved 
guide surface of the member 2 which extends between 
the two edges of the member 2. When the group of 
threads 5, 6 becomes tensioned (for example, through 
the impact of the reed 115, then the cross-section of 
the member 2 becomes distorted into an approximately 
symmetrical ellipse 2", whose minor axis is still situated 
approximately in the angle-bisector between the in 
coming threads 5' and the outgoing threads 6'. If the 
tension of the threads relaxes, then the member 2 reas 
sumes its original approximately cylindrical shape. 
Referring to FIG. 2, the rigid support 11 can alterna 

tively be made as a hexagonal tube. The two lengthwise 
edges of the striplike guide member 12 are then 
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clamped tightly to two different adjacent side surfaces 
of the hexagonal tube, in each case by means of an un 
derlying bar 3 and a row of screws 14. The plane of 
symmetry of the deflecting beam in this case is set verti 
cally, so that the resultant of the thread-tension force 
no longer coincides with the plane of symmetry. When 
the group of threads 5, 6 becomes tensioned, the cross 
section of the guide member 12 becomes deformed, no 
longer symmetrically but toward the right-hand side, as 
viewed, into an egg-shaped pear 12'. For the rest, the 
way in which the individual elements work is in the 
same as with FIG. 1, except for a slight torsional stress 
ing of the deflecting beam. 
Referring to FIG. 3, while the rigid support 21 is 

made similarly to that of FIG. 1, its plane of symmetry 
is turned about 90'clockwise. Also, the striplike guide 
member 22 is no longer made symmetrical as in FIG. 
1, but is fastened in cantilever fashion to the support 21 
at only one longitudinal edge, namely, the left-hand 
one as viewed. Under the influence of increased thread 
tension this guide member 22 becomes deformed from 
22 to 22". As shown, the guide surface of the guide 
member 22 is formed on a smaller radius of curvature 
at the free edge to pass under the threads 5, 6 so as to 
avoid sharp or rough edges coming in contact with the 
threads 5, 6. 
Referring to FIG. 4, the elastically yieldable guide 

member 32 is formed from a steel sheet bent into a 
closed tube, welded, for example, together by a length 
wise seam. The rigid support 31 is likewise made as a 
round tube, free to turn about a longitudinal axis as 
shown by the double arrow 38. The guide member 32 
is in the position of rest concentric of the support 31, 
and the cylindrical gap between the support 31 and 
member 32 is filled with a soft damping foam-material 
supporting element 37, by which the member 32 is fas 
tened to the support 31. At the occurrence of tension 
peaks, the deflecting beam becomes deformed, in that 
the guide member deflects into the approximate posi 
tion. 32' shown by dot-dash lines. This form of con 
struction is normally stiffer that that of FIG. 3, and is 
particularly suitable for stronger pile threads. Through 
the ability of the support 31 to turn, friction of the 
threads against the guide surface is largely avoided. 
Dust and fluff can, in this case, not become deposited 
in the interior of the guide member 32. 
Referring to FIG. 5, the deflecting beam has a cros 

ssection which corresponds approximately to that of 
FIG. 9, and consists of a rigid support 51 made from a 
hexagonal tube, which is mounted pivotably, by means 
of levers 53 at both ends, about an axis 54 parallel and 
spaced to its longitudinal axis. The guide member 52 is 
made from a strip of spring-steel, fastened by both its 
lengthwise or longitudinal edges to the support 51, and 
under the influence of the tension acting on the thread 
groups 5", 6", becomes deformed similarly to FIG. 2. As 
is shown in FIGS. 5 and 9, the guide member 52', 52, 
respectively is not closed up on itself and does not com 
pletely surround the support 51, but is fastened to two 
non-adjacent side faces of the hexagonal support 51. In 
addition, as shown in FIG. 5, a means such as a spring 
55, for producing a prestress counter to the pivoting 
caused by the thread tension (that is, counter to the 
pivoting effected by the resultant of the tension of the 
threads-group 5", 6") is provided which tends to turn 
the levers 53 in the direction indicated by the arrow 56. 
Instead of using a spring 55, it is also possible to make 
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6 
use of the force of gravity, or of some other constant 
or intermittent force from some power source which 
acts in a similar manner. Such an arrangement may be 
particularly important when, for some reason, the fric 
tion of the threads 5, 6' against the guide surface of the 
guide member 52' is too great, or when the operation 
of the pivotable mounting is required as a control de 
vice for the drive of the warp beam (active relaxation 
of the warp threads). As shown, the spring 55 is fixedly 
secured at one end to the housing of the loom and at 
the opposite end to a lever 53 in any suitable manner. 

In operation, the pile warp threads travel over the 
curved guide surface of the guide member 52' while 
travelling in a predetermined path to the shed (not 
shown). At the occurrence of a full beat of the reed 
(not shown), the pile warp threads are pulled forward 
from their untensioned position so as to be tensioned. 
At this time, the tension in the pile warp threads causes 
the guide member 52' to deform and deflect in a direc 
tion towards the shed, i.e., to the right as viewed, in a 
manner similar to the guide members 2, 12 described 
above. 
Other forms of deflecting beams can also be used in 

the manner described above. For example, referring to 
FIG. 6 which to a great extent corresponds to FIG. 1, 
the support 41 consists of a rigid hexagonal tube with 
a plane of symmetry relative to the mounting screw 3 
set vertical. In FIG. 7, the deflecting beam has a sup 
port 41 with a plane of symmetry set at a slant, an outer 
form similar to FIG. 6, and a support surface 42 run 
ning parallel to the longitudinal axis of the support 41. 
In addition, a damping elastic support element 43, e.g., 
a soft foam-material, or even an inflatable hose, is held 
between this support surface 42 and the inner side of 
the guide member 2. During the deformation of the 
guide member 2 under the tension of the threads, the 
support element 43 likewise becomes deformed and 
compressed and rolls to and fro on the support surface 
42. The support surface 42 does not need to be a plane 
surface, as shown in FIG. 7, but may be any desired cy 
lindrical surface, approximately parabolic, or cylindri 
cal, curved convexly or concavely. By means of the 
shape imparted to the support surface 42, it becomes 
possible to fix a desired pattern of restoring force as a 
function of the deviation caused by the thread tension. 
Referring to FIG. 8, the gap between the tubular sup 

port 1 and the inner side of the guide member 2 can be 
partly filled by a damping and stiffening support ele 
ment 44, made, for example, of an elastic foam mate 
rial as shown. Finally, as shown in FIGS. 10 and 11 con 
structions that work similarly to the forms of FIGS. 9 
or 2, use a tube of square cross section, 61 and 71 re 
spectively, which may be particularly suitable for cer 
tain cases, instead of hexagonal tube for reasons of 
available space or other constructional or economic 
CaSOS. 

The corresponding guide members are numbered 62 
and 72, respectively. 
Referring to FIG, 12, the terry cloth weaving ma 

chine utilizes a ground warp 111 which runs off a 
ground warp beam 112 and passes through a row of 
warp stop motion droppers 113, heald shafts 114 used 
for shedding and a reed 115. As viewed, the shed is 
open. A weft is picked by a shuttle 116. In known man 
ner, pile loops 121 are formed from a pile warp 5', 
which runs off a pile warp beam 117 and is deflected 
when passing the guide member 52' affixed to the rigid 
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support 51 of the deflecting beam according to the in 
vention (see FIG. 5). After deflection, the pile warp 6' 
passes through another row of stop motion droppers 
119, heald shafts 120 and the reed 115. In a manner 
known per se, the deflecting beam is mounted pivota 
bly (arrow 56), by means of levers 53 at both ends, 
about an axis 54, and biased by the spring 55 to pro 
duce a substantially constant pile warp tension. 

In the embodiment illustrated, the pile loops 121 are 
formed by means of a reciprocating motion superim 
posed on the normal take-up motion of the cloth 122 
and produced by means of a periodically reciprocating 
breast beam 123. To this end, the breast beam has a 
drive 130 connected to the main shaft (not shown) of 
the loom, which can transfer the beam 123 over a dis 
tance h from a limit position as illustrated into a posi 
tion 123' as shown by chain lines, thereby moving the 
fell of the cloth over a distance h' with respect to the 
beat up point 11.5' of the reed 115. 
On leaving the breast beam, the cloth 122 runs onto 

a cloth draw-off roller 124, which is driven in a known 
manner at a speed corresponding to the formation of 
the cloth. From the cloth draw-off roller 124, the cloth 
122 runs over a pinch roller 125 and is wound onto a 
cloth beam 126. 
The essence of the invention is not tied to the exam 

ples of construction which have been described. In par 
ticular, the method of attaching the rigid support to the 
machine frame, or its position in its operative state, 
may be altered as desired. Instead of a tube, which is 
of itself economically advantageous, any other bend 
ing-resistant form of construction, e.g., a double-T or 
an angle-profile, may be provided. When economic 
reasons do not prohibit such, it is also possible to make 
use of a massive bar or roll. Further, the damping ele 
ment may be fastened to the rigid support and, in the 
position of rest, not contact the inner side of the yield 
able guide member but do this only after a certain 
bending (deformation) of the guide member has oc 
curred. That is, the damping element may, as shown in 
FIG. 3, be made with a kind of buffer 23. The essential 
thing is only that the guide member shall be elastic and 
easily deformable, and have a small movable mass. 

Deflecting beams of the described kind may be in 
stalled in a loom for special purposes, and also for pur 
poses other than that of a pile-warp beam. Also, these 
deflecting beams do not need to extend across the en 
tire weaving width of the machine. It suffices for their 
length to be suitable for the width of the group of 
threads to be deflected thereby. Thus, for example, it 
is possible to imagine that over a part of the width of 
the weave of a special pattern, or in the case of special 
designs, a part of the warp threads consists of fancy 
yarns, particularly delicate or elastic yarns, that have to 
be woven with less thread tension than ordinarily. In 
this case, use may also be made of a deflecting beam 
according to the invention, without the threads-group 
concerned, and thus the deflecting beam, having to ex 
tend across the entire width of the weave. It is also ob 
vious that the deflecting beam of the invention may 
also be used to deflect normal ground warp threads. 

1. A deflecting beam for warp threads in a terry cloth 
loom comprising an elongated rigid non-rotatable sup 
port for disposition across the path of the warp threads 
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8 
and an elastically yieldable guide member secured to 
said support, said guide member having two longitudi 
nal edges secured to said support and an elongated 
curved surface extending between said edges and 
across the path of the warp threads for sliding of the 
threads thereon, said surface being curved similarly to 
a cylindrical surface to at least partly surround said 
support, said guide member being made of leaf-spring 
like material for resiliently deforming under the influ 
ence of a variable tension in the threads in a direction 
away from said path coinciding with the angle bisector 
between the planes of an incoming group of the warp 
threads and an outgoing of the warp threads. . 

2. A deflecting beam as set forth in claim 1 wherein 
said support is tubular in cross-section. 

3. A deflecting beam as set forth in claim 1 wherein 
said guide member is a metal strip at least partially sur- . 
rounding said support and said surface is a cylindrical 
surface. 
4. A deflecting beam as set forth in claim 1 further 

comprising an elastic damping element between said 
support and said guide member. 

5. A deflecting beam as set forth in claim 4 wherein 
said support has at least one support surface facing said 
guide member and extending parallel thereto with said 
damping element therebetween. 

6. A deflecting beam as set forth in claim 5 wherein 
said damping element is made of foam material. 

7. A deflecting beam as set forth in claim 5 wherein 
said damping element is an inflatable hose. 

8. A deflecting beam as set forth in claim 5 wherein 
said guide member is a closed tube of metal sheet mate 
rial and said damping element is sandwiched between 
said support and said guide member. 

9. In combination with a deflecting beam as set forth 
in claim 1, means for pivoting said support about an 
axis spaced to and parallel to the longitudinal axis of 
said support. 

10. The combination as set forth in claim 9 which fur 
ther includes means for prestressing said support in a 
second direction opposite said first direction. 

11. In a loom for weaving terry cloth, said loom hav 
ing means for directing pile warp threads through a pre 
determined path into a shed and means for beating up 
weft threads in said shed wile imparting tension to 
ground warps; a non-rotatable deflecting beam 
mounted in said loom and having a support for dispo 
sition across the path of the pile warp threads and an 
elastically yieldable guide member secured to said sup 
port, said guide member having two longitudinal edges 
secured to said support and an elongated curved sur 
face made of leaf-spring like material extending be 
tween said edges and across said path of said pile warp 
threads for sliding of said pile warp threads thereon, 
said beam surface being resiliently mounted in said 
loom to deform in a direction away from said path 
under the tension of said pile warp threads, said direc 
tion coinciding with the angle bisector between the 
planes of an incoming group of the pile warp threads 
and an outgoing group of the pile warp threads. 

12. In a loom for weaving terry cloth as set forth in 
claim 11 wherein said beam includes a deformable ele 
ment between said support and said guide member. 
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