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ElEmEnts of loom shEd GEomEtry 

 On a weaving loom, warp yarn is divided into two half to make up a shed. 

 This division makes up a specific geometry of divided warp yarns, called “Shed Geometry”. 

 Shed Geometry plays vital role in controlling warp yarns’ 
 Tension  
 Elongation and  
 Friction between them 

 It helps in controlling: -  
 Weft Density of Fabric, by controlling pick penetration 
 Warp and weft yarn breakages and loom stoppages, hence machine efficiency 
 And also help to control/avoid fabric faults produced due to these. 
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 Cloth Support (front rest) Height 

 Back Rest (and Deflecting Roller) Height and Depth 

 Virtual Shed Dividing Line Components that may part of the Shed Geometry of may contribute to 
it are: 
 Frame Height 

 Frame Depth 

 

 Dropper Box adjustment and droppers movement 

 Top Shed Line 

 Bottom Shed Line 

 Front Shed 

 Rare/Back Shed 

 Frame Height: 
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 It is the distance between two reference points, one is fixed and is on 
loom’s stationary structure and other is on heddle frame, as advised by 
the loom manufacturer. 

 It is usually measured when all the frames at same level i.e. at machine 
leveling position. 

 Frame Depth (Lever Height): 

 It is distance between the a frames maximum height position to its 
lowest height position i.e. amplitude of a heddle frames movement. 
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Frame 
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Depth 
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 Cloth Support (Front Rest): 
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 It is the most forward part of loom’s structural frame/body that is closest 
to the reed when it beats up and it is exactly beneath the cloth fell. It 
supports the fabric stay above as just filling is inserted into warp shed. 

 Raising up its level directly effects the Shed Shape and Shed Geometry.  



13 
 

 

 Back Rest (Deflecting Roller): 

 It is the rear most roller from where warp yarns start making the warp 
shed. 

 It is most frequently used element of the she geometry to control and 
divide the warp tension, hence the pick density of the fabric being 
produced. 

 Virtual Shed Dividing Line: 

 It is a line that divides the shed made at frames equally and is parallel to 
the machine horizontal. 
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Shed  

Symmetry  

Types 

Asymmetrical 

  

Shed 

Slightly  

Asymmetrical 

Strongly  

Asymmetrical 

Reverse  

Asymmetrical 

Symmetrical  

Shed 
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Characteristics 

 Whip roller height almost zero 

 Cloth support and whip roller are at same height with respect to 
each other 

Application 
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 For Very light fabric such as voile, gauze i.e. fabric design in which 
longer float of warp and weft with almost 50% warp and 50% weft is 
apparent on both sides of the fabric with  low fabric cover factor. 

 Yarns with little or no elongation 

 Very weak yarns 

 Handkerchief fabrics 

 Effects 
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 The threads in the upper and bottom shed have roughly the same 
tension, therefore the adjustment is very kind to warp ends Note: 

 With this setting there is no rocking action, consequently the fabric 
can take fewer picks.  

 It looks flatter and appears less closed. 

 Accordingly this adjustment should be used only if the machine runs 
better with it. 
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Characteristics 

 Cloth support is at normal height, back rest is  slight abo ve  the normal i.e.  

zero position 
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Application 

 May be employed as proven basic setting for all light to medium weight 
fabrics. 

Effect 

 With slightly asymmetric shed the bottom shed is tensioned more while 
the upper shed is slacker. 

 A slight rocking effect results.  

 The fabric can take more picks, it has more closed look and its handle 
and appearance are improved. 
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Characteristics 
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 Cloth support is raised quite above normal, back rest is raised to a very 
high position 
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Application 

 For very heavy fabrics with high warp densities, such as denim, 
sailcloth, awning fabrics, etc. also poplins on account of appearance. 

 

Effect 
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 Due to the extremely height adjustment of the cloth supporting plate 
and whip roller the bottom shed is very strong rocking action results 
from this. At the beat up of the read the weft thread are pushed over 
each other somewhat very high weft densities can be attained in this 
way 

Note 

 With this extremely slack upper shed, more attention must be take warp 
breakage 
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Characteristics 

 Cloth supporting plate is at normal position while back rest is below than 
normal zero position 
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 Delivered By: M. Usman Javaid 

Application 

 Jacquard fabric 

 Satin weave and weaves as shown; therefore used for Dobbies.  
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Effect 

 With this adjustment the upper shed is tensioned and the bottom 
shed relieved.  

 Since with one sided fabric the heavy lift is always woven at the top, 
a more even distribution of the tension force results between the 
two halves of the shed.  

 Moreover jacquard harness and rubber return motions are treated 
better. 
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 When the back rest is raised, the hypothetical line of minimum 
tension moves up. Hence the strain on the top layer in the open 
shed position is reduced while that in the bottom layer is increased.  

 Thus a differential tension is created in the top and bottom layers 
and the shed asymmetry is obtained.  

 This method is extensively used to improve the cloth cover. 
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 But the extent of asymmetry that can be achieved is very small 
because of the fact that the back rest position can be varied within a 
small limit. This is also limited for raising the fell of the cloth. 



 

 

 



 

 

 

Back Shed  

Types 

Short Back  

Shed 

Middle  

Back Shed 

Long Back  

Shed 



 

 

 Characteristics 

 The Whip roller is adjusted so at the most forward position towards 
Heald Frames. 

 Application 

 Heavy fabrics of all kinds of yarns  
Hairy Warp Yarns that separate Badly  
Fabric demanding high warp tension. 

 Effect 



 

 

 Better Separation of the warp ends results from the short back shed. The 
threads have less opportunity of entanglement (Bead مروڑی). 

 High warp tension is obtained better, because of the thread length to be 
tensioned is shorter. 

 Note 

 This adjustment is not applicable if detectors are very close to the least 
frame and are not lifted out to their supports in open shed. Therefore 
only applicable when more number of frame. 

 Characteristics 

 The Whip roller is adjusted so it has medium depth. 

 Application 



 

 

 Light to medium Weight Fabrics 

 Jacquard fabrics 

 Fabric woven with more than 10 shafts 

 Yarn with little elongation 

 Warp yarns with little Breaking strength 

 Effects 

 With this adjustment the warp ends are treated very gently because the 
stressing is spread over a longer thread length. 



 

 

 With long floats in the interlacing, differing tensions between the warp ends 
are better able to get evened out so that the warp ends sag less.  



 

 

 Characteristics 

 The Whip roller is adjusted so that it has maximum depth 

 Applications 

 Fabrics woven with large number of shaft and many warp floats of unequal 
length 

 Extremely weak warp yarns 

 Effect 

 The extremely long back shed enables differing tensions between the 
warp ends, due to different floats, to be evened out better. The warp 

ends sag less also. 



 

 

 Note 

 This back shed adjustment entails major disadvantages for the weaver when 
dealing with warp end breaks. 



 

 

 The deflecting roller relieves the load 
on the whip roller with heavy fabrics 
and high weft densities. 

 In this way, 5% to 10% higher weft 
density can be attained, depending 
on the nominal width. 

 The deflecting roller must take up the 
greater part of the warp tension. To 
ensure this, it must be mounted so 
that the warp ends run from the 
deflection roller to the whip roller at 
an angle as flat as possible. 

 It helps to produce more symmetrical 
shed then before as whip roller can 
be taken more down. 



 

 

 Larger warp beam can be mounted as deflecting roller help to  unwind warp 
sheet at a desire angle. 
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 Shed asymmetry by using shedding tappets gives largest scope for 
varying the extent of shed asymmetry.  

 These types of Shedding tappets are extensive useful for weaving fabrics 
denim, heavy drills.  

 This is because as shown in the figure the top layer is made slack and 
the bottom layer is tight.  

 They meet the cloth at an angle and beats the weft against the Warp 
yarns of the slack top layer. The slack top layer would yield for the weft 
as dictated by the reed Whereas the tight bottom layer Would retain 
the weft in position after beat-up. This will give less beat-up tension. 

 In the case of the heald displacement diagrams with normal tappets 
shown in Fig. 2.18 the healds start simultaneously to move from both 
the shed lines at Crank shaft position of 150°and at 30 o the next shed 
is fully formed. So it is observed from the figure that at the time of 
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beatup a limited extent of shed asymmetry exists even with 
conventional tappets. 
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 Heald displacement diagram for asymmetry tappet shown in Figure 
indicates that the top line starts to move down in a simple harmonic, 
motion at 1900 and reaches the bottom line position at 10°past beat-
up.  

 The bottom line has a dwell period of 240°i.e. up to 250°.  

 it starts to move up again in a simple harmonic motion at 2500 and 
reaches the top line position at 90°.  

 From the Figure it can be seen that at the time of beat-up the bottom 
line is fully formed but the top line is only partially formed.  

 Thus shed asymmetry is achieved at beat-up.  

 By modifying the heald movement diagram using tappets of different 
contours, the extent of shed asymmetry can be varied. 
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 The vertical and horizontal position of the back rest influences the 
shed geometry. As mentioned earlier the raised back rest gives 
better spreading of warp ends on the face of the fabric. If the back 
rest is horizontally away from the heald, the tension per unit length of 
the warp ends is reduced. That is why for silk and filament weaving 
the back rests are away from the healds as compared to their 
positions for cotton weaving.  

 BTRA studies (7) have shown the scope for improving productivity and 
quality by varying the vertical and horizontal positions of the back 
rest.  

 For non-automat looms weaving plain cotton fabric, the back rest is 
given an oscillating movement by means of a cam on crank shaft 
through a lever to ease the warp threads during shedding. 

 Plain cotton fabric with 32 epc, 33 ppc, 2/60 Ne warp and 2/60 Ne weft 
on Northrop Vicker Stafford Loom 
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 Raising the back rest to 25 - 50 mm above the normal height: 

 Reduces the warp crimp, increasing the welt crimp.  

 Lowering of the back rest below the normal height: 

 Increases the warp crimp decreasing the weft crimp 

 Positioning of back rest does not have any effect on breaking strength 
of fabric.  

 The fabric elongation at break, both warp and weft is affected by a 
change in the back rest position.  

 It has been found similar trend as that of yam crimp. 

 Similar observations have been made by Salem and Natarajan. 

 Early shed timing has a significant effect on fabric properties, whereas 
late shed timing has limited effects.  
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 When shed timing is changed from norm& to early. Joshi (8) found that 
the warp crimp decreases and weft crimp increases, but the fabric 
thickness decreases. 

 Lyer (10) has found that the back rest position has greater influence on 
thread crimps than shed timing.  

 According to Agarwal both earlier shedding and raised back rest give 
higher limit of weft packing density however, the former is more 
effective than the later, when used alone. 

 Joshi, Salam and Natarajan have observed that the warp way fabric 
strength is not effected by change in shed timings. 

 Finally it can be concluded that several secondary factors, e.g. loom 
settings and timings, affect the relationship between fabric strcture 
and fabric properties. 

 



51 
 

 

 Asymmetric shed cause a variation in top shed line and bottom 
shed line of warp yarns, the beat-
up pushes the inserted weft by 
rolling over the tighter warp sheet 
and slipping over the slacked yarn 

sheet. This phenomena of weft threads rotating behavior is 
called rocking effect.  

 Definition: 

 If the displacement of the cloth fell by 
the reed at beat-up is sufficiently 

large, the cloth tension at beat-up will be reduced to zero, and the cloth 
will be momentarily quite slack. This condition, which is known as 
'bumping‘. 

 Occurrence: 
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 It is most likely to occur in weaving near the limiting value of the fractional 
weft cover. It is easily recognized by the noise the cloth makes when it 
suddenly becomes taut again as the reed recedes.  

 Observation: 

 It can also be detected by placing the fingers on the cloth near the fell. 

 The traces show that the warp and cloth tensions gradually increase 
as the shed opens, remain at a high level during the period of heald-
shaft dwell, and fall gradually as the shed closes. 

 At beat-up, there is a sharp momentary increase in warp tension 
owing to the warp's being stretched, and there is a corresponding 
decrease in cloth tension. 

 The weaving resistance, R, is proportional to the vertical distance 
between the peaks. 

 Normal weaving conditions, under which the cloth tension does not fall 
to zero, are represented by Figure as A. 
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 Under bumping conditions Figure B, the tip of the cloth-tension peak is 
cut off, and the weaving resistance is reduced. 

 In other words, bumping reduces the effectiveness of beat-up. 

 It is clear that normal weaving conditions can be restored by increasing 
the basic warp tension until the tip of the cloth-tension peak is no 
longer cut off. 

 Note, however, that it is only when the loom is bumping that an increase 
in the basic warp tension increases the effectiveness of beat-up. 

 It is clear that, for any particular fabric and weaving conditions, there 
will be a certain value of warp tension that will be sufficient to prevent 
bumping. 
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 It is probably self-evident that the cure for bumping is to increase the 
basic warp tension, and hence the basic cloth tension, so that the 
cloth can sustain a larger displacement of the fell without becoming 
slack the fell, the warp and cloth tensions must be substantially 
equal, as shown in Figure.  



55 
 

 

 



 

 

 

 Characteristics 

 With staggered timing the shed closure of the individual shaft pairs is 
displaced in time, to avoid all shafts crossing at the same time. 



 

 

 Application 

 Staggered Timing is purposeful only where 

 Very high warp densities are used 

 Hairy yarn that separate badly are being woven 

 Adjustment 

 The selvedge shafts always cross first (at about 350o ) 

 Then the rearmost  ground shafts cross, or those standing lowest in the 
upper shed 

 After this come always two more shaft progressing for rear to front 



 

 

 

 



 

 

 



 

 

 



 

 

 



 

 

 
 


