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Abstract

In order to produce textile structures intended for technical applications it is essential to have a full understanding of the geometrical properties and be able to guarantee exact replicas can be manufactured. This paper discusses some of the issues related to the controlled knitting of carbon yarn into three-dimensional 3-D shell shapes and the affect on the structural geometry. The study begins with an examination into the basic issues affecting the knitability of the selected yarn. Health and safety problems are addressed and the resultant carbon yarn was modified to reduce the chances of electrical failure due to conductive fibre fly. Initially two factors were considered relating to the structures geometry, however it was found that a third consideration was required when examining 3-D integrally knitted products. This study identified a maximum variation regarding the stitch length during knitting and devised a methodology to use when considering a yarn for use in 3-D shells.  It was found that a two-phase approach was required when producing knitted 3-D shells, part mathematical and part empirical.

Introduction

Technical textiles are represented worldwide with many bespoke products and applications. However, in an increasingly competitive market, a mere presence in the sector is no longer enough to sustain the previously seen growth rates. It is essential for both industry and research to identify which textile sectors offer the best prospects and exploit them to their full potential for technical applications. 

In past years, this category of textiles has been associated with extremely high modulus woven structures with high load bearing properties. These have been constructed from high tenacity, low elongation yarns. However, weaving has been increasingly challenged by other technologies such as warp knitting. 

In the mid 90’s it was acknowledged that various technical products required a different set of characteristics, which may be found in a weft knitted structure [1]. This created a demand for the speeding up of technological growth in the flat-bed knitting sector. The market place for flat-bed knitted technology was predicted to be an area of constant growth, especially within the field of technical textiles. According to the information available, knitted technical textiles currently represents about 9 % of the total fibre consumption used in technical textiles [2]. The technology has advanced to such an extreme in the last decade that the capabilities of the modern electronic flat-bed knitting machine now include the ability to produce 3-D seamless products, where the shaping is not necessarily restricted to the selvedge areas. 3-D shaping can be conducted integrally during flat-bed knitting, utilising a variety of shaping methods. This advancement in 3-D shaping has opened up a wide range of possibilities for technical knitted products. 

Aim

The aim of the work presented in this paper was to establish an understanding into the knitting of the selected high performance yarn and the affect 3-D shaping has on the geometrical structure. Prior geometrical research has concentrated on two general areas regarding the definition of the final structures dimensions. The affects of the “stitch length”, and the consideration of the “stitch shape”. However, there is a third consideration when producing knitted 3-D shells, this is the “orientation” of the stitch. Within 3-D knitting it is necessary to change the orientation of the knitted stitch. From the literature review conducted to date this is an area understudied. However, it is of the utmost importance to understand this distortion in the structure especially within applications intended for the technical sector, were a controllable geometry is essential.

The modern flat-bed knitting machine benefits from an extremely versatile patterning range. Developments in recent years in CAD/CAM combined with machine improvements have made it a commercial possibility to produce complex mixtures of shaping and structure utilising a variety of techniques. These techniques have good potential for producing integrally shaped 3-D shells with a minimum amount of fibre waste. 3-D shells can be exploited in a variety of technical products and have obvious advantages were raw materials are costly or a continuous length of conductive yarn is required, to maintain an electrical circuit. This paper discusses 3-D shaping utilising carbon fibres and the geometrical relationships that occur in the structure as a direct result. 

Background

The recent boom in the technical textile market has expanded the interest taken in the structural capabilities of textiles. Consideration has been given to the properties of strength, damage tolerance and ability to be fabricated to exact shell shapes. Generally technical textile products can be categorised by their production method; knit, weave, non-wovens or braids. Prior studies into 3-D shapes have examined fabricating a 3-D shell from a planar woven or knitted structure in the method described in Figure 1. One major problem identified in this method of production is the amount of wrinkles that occur when draping the structure. This is a result of the sheer deformation.

Figure 1 – Draping a 2-D Structure over a 3-D form
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In previous studies Authors [3] have made suggestions into how to overcome this deformation. One concept that has been presented was to produce a slacker structure. This enabled more internal movement to occur within the structure during 3-D draping, resulting in less defects occurring. Figure 2 illustrates the process of draping a loose textile structure. It can be seen that there is an obvious difference in the geometrical properties were the structure has been stretched. Thus, resulting in reduced fibre volume in the given area, which in turn has a knock on affect with the overall geometrical properties.

Figure 2 – Draping a Slack Knitted 2-D Structure over a 3-D form
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In order to obtain the harmonious geometry necessary for technical textiles the ideal solution would be to use a method of shaping which could be integrated with the textile manufacturing procedure. This would enable the deformation to occur as part of the structural mechanics, and eliminate the requirement for post draping. Various methods of achieving integral 3-D shaping utilising the manufacturing techniques were identified. However, many of the techniques of manufacture are limited to the resultant shape of the shell produced.

Flat-bed knitting was selected as a suitable manufacturing process because it has the capability of producing goods with double curved surfaces such as cubes, cones and spheres, integrally during the knitting process. It is the only method of textile manufacturing that is versatile enough to perform complex shaping procedures without causing wrinkles and other defects within the structure and has the added benefit of low set-up costs. It has been identified that limited research has been conducted into the affects of 3-D shaping in flat-bed knitted structures. Previous studies include product related development which have resulted in various shapes being produced including; tubular elbows, boxes and hemispherical forms. However, the advanced properties of the products appeared to receive more publication than the methodology that was necessary to produce shapes. It can thus be assumed that an empirical procedure was adopted to determine the actual dimensions of the 3-D form.  Some attempts have been made to present mathematical modelling to determine the course to wale relationships required for various shapes [4]. However, none of these studies have acknowledged the fact that when utilising different fibre types within 3-D shaping the affects on the structural mechanics may differ. 

One problem that was investigated in this study was yarn control and the consistency of the amount of yarn delivered in each course. Yarn control is of the utmost importance if reproducible shell shapes are intended. In order to achieve a true geometrical understanding, the stitch length must be controllable during knitting.     

Objectives

This paper is a result of three separate studies; the first part examined the knitability of carbon yarns and the resultant geometrical properties. The second part established a procedure for producing a knitting plan and finally the affect of 3-D shaping on the geometrical structure when using the technique of flechage (holding or partial knitting) was investigated.

Part One: Knitting Carbon

Due to the complexity of the knitting process, generally yarns with good stretch and bending properties are used. The selected carbon yarn was assessed for knitability on the 10 gauge Stoll CMS 330.6 flat-bed knitting machine. Problems were identified with the processing of the carbon yarn; these were related to the brittleness of the carbon fibres. It was acknowledged that there was a high possibility that fibre fractions (fly) would be produced during the knitting process. The fibre fractions were tested for health risks and were found to be outside the respirable range. However, there still remained a safety risk with the electrical components of the knitting machine.

The carbon was thus substituted with a similar yarn with an electrical resistance in excess of 100 Mohms over 30 cm. An experiment was conducted to assess how much fibre fly was produced during knitting. The average fibre coverage from the fly produced during knitting was 2.6 %; this was totally unacceptable for safety reasons. A double nylon covering was applied to the actual spun carbon yarn and the yarn was knitted using the same parameters as the previous experiment. The average fibre fly coverage reduced to an average of 0.4 % as a direct result of the double nylon covering. This indicated that covering the carbon yarn eliminated fibre fly considerably and therefore reduced the chance of electrical failure due to conductive fly building up on the electrical components. 

Initially many problems were identified in terms of abrasion in areas were high frictional contact occurred. In an attempt to minimise the frictional forces generated the knitting machine was run at slow knitting speeds during the experimentation. Despite the fact that the covered carbon yarn had an high E-modulus and low elongation, it was knittable using the most direct yarn feed path to eliminate any unnecessary frictional contact that may have disturbed the outer covering. The resultant structure is illustrated in Figure 3. 

Figure 3 – Knitted Carbon Structure
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Fabric Dimensions

Prior to the investigation into the 3-D shaping of the covered carbon yarn it was essential to gain an understanding into the structural geometry of the planar knitted structure.  When examining the planar structure geometry it was identified prior that there were two factors to consider in order for a controlled geometry to be obtained.

· Size of the Stitch.

· Shape of the Stitch.

One method of determining the size of the knitted stitch was to establish a stitch length measurement. It is common to obtain this measurement over a group of wales rather than a single stitch. In this study a calibration procedure was established to ensure each of the knitting machines stitch cams was delivering an identical amount of yarn (within reasonable variation) and a maximum acceptable variation value was established. It was found that for the covered carbon yarn the stitch cams required modification via the stitch cam adjustors (which are independently electronically adjustable). It was acknowledged that the most effective method to ensure the stitch lengths were consistent during the reciprocating cam box movement was to force the knitting into a single system. However, this was not a viable option when using the Sirix programming system because the Sirix software has been optimised to use as many knitting systems as possible to increase efficiency. It was therefore essential to determine a maximum acceptable course length variation value between the three knitting systems. No previous geometrical study has acknowledged that it is near impossible to obtain a totally consistent course length measurement from the flat-bed knitting machine. This study has addressed the problem by establishing a value of reasonable variation. 

Size of a Stitch

The experimental investigation to determine the maximum course length variation found that a major influencing factor to ensure the course lengths were consistent (within reasonable variation) was yarn feed. Various yarn paths were examined in an attempt to determine the maximum level of control for the nylon covered carbon yarn. It was found that the selected yarn suffered from a relatively high coefficient of friction value and thus some yarn feed paths were unsuitable to deliver the nylon covered carbon yarn in a controlled manner. Therefore, auxiliary yarn feed equipment was necessary. It was found that the Nova storage feed unit provided sufficient control for the twisted carbon yarn. 

It was thus concluded from the experimental investigations that the three knitting systems independent of the travelling direction, could be calibrated within a maximum course length variation of 3.0 cm over 200 stitches, when following the procedure established. This, of course, was with modifications introduced to the stitch cam adjustors. Therefore, it was concluded that the size of the knitted stitch was controllable (within reasonable variation) on the modern flat-bed knitting machine. It was also acknowledged that there was no evidence to suggest that the course lengths were anything other than constant across the width of the knitted structure. In addition it was proven that the take-down mechanism had no affect on the amount of yarn delivered into the knitting zone. Thus, it did not influence the stitch size.

Shape of a Stitch

The method identified to determine the shape of a knitted stitch was to examine the wale and course densities. This investigation studied the wale and course densities of plain structures knitted with different take-down forces, at various stages of relaxation to assess whether the take-down force applied during knitting affected the resultant structures geometry. It was concluded that the carbon plain structures totally recovered from the affect of the take-down force applied during relaxation and three stable states of equilibrium were identified (dry, static wet and wet relaxed states) see Figure 4 + 5 (Resultant wale and course densities when three different take-down forces were applied during knitting). It was proven that the course lengths obtained from the carbon samples all had consistent measurements during the various stages of relaxation. 

Figure 4 – Wale Densities at various stages of relaxation with different take-down forces.
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Figure 5 – Course Densities at various stages of relaxation with different take-down forces.
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Planar Geometrical Relationships

The planar geometrical relationships were investigated; it was found that the carbon planar knitted structures demonstrated proportional relationships within the structure during relaxation. This was found to be an increase in the width of the structure and a decrease in the length and depth. It was also proven that the structures knitted from the covered carbon produced axes of symmetry in both the X and Y planes. The values for the well known geometrical relationships established by Munden [5] were calculated for the planar knitted structures. It was concluded that the K value boundaries established by Munden [5] were strongly dependent on the fibre type, and the ability to recover to a stable state of equilibrium independent of the take-down force applied during knitting. Therefore, it can also be stated that the tightness factor was also dependent on the structure reaching the stable state. More importantly it was concluded that due to the tightness factor being considered dimensionless only fibres of the same specific density can be compared on a like for like basis. The carbon planar structure in the dry relaxed state did however fall into the K value boundary established by Munden [5].

Summary: Part One

It was thus concluded that the nylon covered carbon yarn was an attractive yarn to produce accurate 3-D shell shapes, intended for technical applications. The experimental investigation proved that the take-down force did not affect the course length (stitch size) or the wale and course densities (stitch shape) after relaxation. Thus, the planar structures knitted from the nylon covered carbon yarn were concluded to have a harmonious geometry, which was essential to the foreseen application.

Part Two: Procedure for Producing a 3-D Knitting Plan

The second objective of this study was to devise a method of producing a knitting plan for a selected 3-D shape. This investigation used a two-phase approach; part mathematical and part empirical. The selected 3-D form was a hemisphere (see Figure 6a), this was chosen because of its complexity and extreme curvature. A hemisphere is normally developed from a series of 2-D segments (see Figure 6b), in the preliminary study the segment dimensions were obtained from a scale drawing utilising the method employed in sheet metal. However, later in the experimentation a series of calculation procedures were established. This lead to a series of instructions being developed to enable a knitting plan to be produced. It was found in the preliminary investigation utilising a conventional textile yarn that off-setting the flechage shaping (see Figure 7) between the different segments produced a smoother visual curve within the knitted shell shape (see Figure 8b for sample of hemisphere with offset shaping and 8a for symmetrical) and therefore, less structural distortion. It was also acknowledged that too steep a flechage frequency in the selvedge divisions resulted in a rugby ball shape Figure 8c and if there were too many segments in the hemisphere the shape produced resembled a half of a barrel Figure 8d. The general established rule; was that between any two bordering divisions (for example W1 and W2 in Figure 9) there must be a difference of greater than four courses at the maximum length, to ensure that large flechage steps, which disrupted the 3-D smooth contour were eliminated. If this was not the case it was recommended that the number of segments in the hemisphere should be reduced until this could be achieved.

Figure 6 – Hemisphere
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Figure 7 – Technique of Flechage
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Figure 8 – Knitted Hemispheres
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Figure 9 – Segment
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Phase One – Mathematical Approach

Initially a 3-D coordinate system was defined whereby the X-axis was the width of the knitted structure, the Y-axis was the length and the Z-axis was the height (See Figure 6a). A single segment of a hemisphere was considered and a generalised equation was derived to define the length of the arc (W) at various points along the width of the segment (see Figures 6a, 6b and 9). 
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Where r is the radius of the intended hemisphere, n is the number of segments in a hemisphere and theta is determined by the angle of the hypotenuse from the selected segment length to the origin of the hemisphere (see Figure 10).

Figure 10 – Diagram to Determine Theta
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The preliminary samples utilising a conventional yarn found that a six-segment hemisphere produced the smoothest curve when the radius was calculated to be 7.5 cm. It was thus decided to investigate a series of sizes of hemispheres using the nylon covered carbon yarn. Equation 1 was utilised to determine the appropriate measurement for each segment division to enable a knitting plan to be produced. The sizes of hemispheres were calculated to achieve diameters of 15, 16, 17, 18, 19, 20 and 25 cm.

Phase Two – Knitting Plan

In order to calculate a knitting plan successfully it was necessary to determine a suitable wale and course density. It was found that the most practical method of obtaining the wale and course densities was to use those established in the selected state of equilibrium from the planar structure. Although it was reasonable to assume some modification would occur within the structures geometry due to the shaping, at this stage this was only an assumption. 

An immediate problem was identified in converting the calculated dimension of the segment into courses and wales via the densities obtained from the planar structure. This was, that it was impossible to knit part-courses and wales. Therefore, the number of courses/wales obtained required rounding to the nearest integer. An algorithm was devised to ensure this was done consistently within each division for the width of the segments. It has been identified that it was vastly more complex to devise an algorithm to distribute the courses between the segments. This was due to the flechage shaping demanding two complete courses per step and all the segments required the total amount of courses to be even in the minor axes (Figure 6c). A generalised methodology was therefore devised to calculate the amount of courses in the outer arcs at various points (divisions) on the surface of the hemisphere. The algorithm and the established methodology were successfully proven for a range of sizes of hemispheres. Finally a procedure for allocating the shaping frequency to a single segment was described, this was a somewhat empirical exercise to ensure the 2-D knitting plan was capable of being transferred to the knitting stage successfully.

The study as described in Part Two successfully defined a method of calculating a hemisphere shape and a series of procedures to enable a 2-D knitting plan to be realised. The selected shell was a hemisphere; this was the most difficult shape to produce. It was concluded that it would be impossible in the allocated timescale of the project to present a mathematical method of developing a 3-D knitted shell shape. Therefore, a two-step approach was used, part mathematical and part empirical. The established procedure is described in Figure 11.

Part 3: Effects of  3-D Shaping on the Geometrical Dimensions.

Various methods of determine how 3-D shaping affected the geometrical dimensions of the knitted shell, were investigated during this study. It was found that the most reliable method of obtaining the wale and course densities was to model the structure over a former of the intended size of knitted hemisphere. For ease of comparing data obtained from the different sizes of hemispheres the former utilised in the experimental study was a balloon inflated to the correct dimensions. The Author accepts that this is likely to stretch the knitted structure in width, but at this time no other alternative method of analysis is available. More recent studies include the use of CCD and image analysis packages to determine the structures geometry [6]. However, this development is very much in its experimental stages and has only recently been applied to planar knitted structures, where stitch orientation is not as critical. The results of the wale and course densities obtained using the described method demonstrated that there was a general pattern occurring in the structures geometry independent of the dimensions of the knitted hemispheres (see Figure 12). This was related to the division where the densities were obtained from within the segment (see Figure 9). The wale and course densities obtained from the centre divisions of the hemisphere (where the least shaping occurred in the segment) were nearer to those obtained from the planar structure; whilst the selvedge divisions decreased in course density and increased in wale densities (area where most shaping occurred). Thus, the knitted dimensions decreased in the width and increased in the length at the selvedges. It was therefore concluded that the amount of 3-D shaping does affect the structural geometry within the knitted hemisphere. This research proves that when examining knitted structures for technical textile applications there are three important factors to consider.

· Stitch Size (Stitch Length)

· Stitch Shape (Stitch Density)

· Stitch Orientation (3-D Configuration)

Figure 11 – Established Procedure for the Development of a 3-D Knitted Shell.














Figure 12 – Wale and Course Densities Obtained from the Divisions of the Hemispheres
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Conclusion

The work described in this paper outlined the difficulties in producing products for technical applications. The initial aim of the work was to knit the selective high performance yarn (carbon) into a 3-D shell for a technical application. However, it was found during the initial investigation that this was an area that was understudied. Therefore, prior to meeting the initial aim, much work was required to gain an understanding into yarn control methods and geometrical dimensions. This paper has addressed various issues including the yarn delivery and the health and safety of knitting a conductive yarn. The two important geometrical factors were considered; stitch size and stitch shape, however, a further factor was identified as being of fundamental importance during 3-D shaping, “the orientation”. It was found that even though the carbon yarn could be delivered within a maximum variation value of 3 cm per 200 needles and in the planar state the geometry was considered as harmonious, the affect of 3-D shaping was apparent in the resultant structural geometry. Further research is required into this area to assess how controllable this distortion is and could this distortion be predicted for prior to the knitting stage? This is an area were much research is required. 
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Final product: 3-D knitted hemisphere, produced from a high performance yarn for a technical textile application
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				10		Main		4.20		4.39		4.30		0.05		7.04		7.25		7.14		0.05





Sheet3

		

		All the results stages 1-16

																														mean		stand

				Stage 1				wales		courses		wales		courses				wales		courses		wales		courses		stage 1		C w/cm		4.61		0.07

				off		Sample		cm / 50w		cm / 50c		cm / 50w		cm / 50c		Sample		per cm		per cm		per cm		per cm				M w/wm		4.54		0.12

				machine		Number		COMB		COMB		Main		Main		Number		COMB		COMB		Main		Main				C c/cm		6.28		0.12

				3		A		10.8		7.8		11.1		7.3		A		4.63		6.41		4.50		6.85				M c/cm		6.53		0.37

				3		B		10.9		7.8		11.1		7.3		B		4.59		6.41		4.50		6.85

				3		C		11.1		7.8		11.3		7.3		C		4.50		6.41		4.42		6.85

				3		D		11.0		8.0		11.4		7.3		D		4.55		6.25		4.39		6.85				4.57		6.36

				3		E		10.9		7.9		11.2		7.3		E		4.59		6.33		4.46		6.85				4.60		6.30

				6		A		10.6		8.0		10.7		8.0		A		4.72		6.25		4.67		6.25				4.67		6.19

				6		B		10.8		8.0		10.7		7.9		B		4.63		6.25		4.67		6.33

				6		C		11.1		7.8		11.3		7.3		C		4.50		6.41		4.42		6.85		mean		2.19		1.57

				6		D		11.0		8.0		11.4		7.3		D		4.55		6.25		4.39		6.85				2.18		1.59

				6		E		10.9		7.9		11.2		7.3		E		4.59		6.33		4.46		6.85				2.14		1.62

				9		A		10.7		8.4		10.6		8.4		A		4.67		5.95		4.72		5.95		sd		0.05		0.07

				9		B		10.6		6.4		10.6		8.4		B		4.72		6.25		4.72		5.95				0.08		0.07

				9		C		10.7		8.0		10.9		8.0		C		4.67		6.25		4.59		6.25				0.05		0.13

				9		D		10.6		8.0		10.9		8.1		D		4.72		6.25		4.59		6.17		cv		0.02		0.05

				9		E		10.9		8.0		10.9		8.0		E		4.59		6.25		4.59		6.25				0.04		0.05

																												0.02		0.08

				Stage 2		24 hrs in rm temp

																														mean		stand

				3		A		11.0		7.4		11.1		6.7		A		4.55		6.76		4.50		7.46		stage 2		C w/cm		4.51		0.04

				3		B		11.0		7.4		11.1		7.0		B		4.55		6.76		4.50		7.14				M w/wm		4.48		0.06

				3		C		11.1		7.3		11.3		7.2		C		4.50		6.85		4.42		6.94				C c/cm		6.72		0.22

				3		D		11.2		7.1		11.3		7.0		D		4.46		7.04		4.42		7.14				M c/cm		6.86		0.33

				3		E		11.1		7.2		11.3		7.0		E		4.50		6.94		4.42		7.14

				6		A		11.1		7.6		11.0		7.6		A		4.50		6.58		4.55		6.58

				6		B		11.1		7.7		11.1		7.4		B		4.50		6.49		4.50		6.76

				6		C		11.1		7.3		11.3		7.2		C		4.50		6.85		4.42		6.94

				6		D		11.2		7.1		11.3		7.0		D		4.46		7.04		4.42		7.14

				6		E		11.1		7.2		11.3		7.0		E		4.50		6.94		4.42		7.14

				9		A		11		7.8		10.9		7.8		A		4.55		6.41		4.59		6.41

				9		B		10.9		6.2		10.9		7.8		B		4.59		6.45		4.59		6.41

				9		C		11.2		7.5		11.1		7.6		C		4.46		6.67		4.50		6.58

				9		D		11.0		7.6		11.1		7.6		D		4.55		6.58		4.50		6.58

				9		E		11.2		7.7		11.2		7.7		E		4.46		6.49		4.46		6.49

				Stage 3		48 hours in room temp

																														mean		stand

				3		A		11.0		7.2		11.1		6.9		A		4.55		6.94		4.50		7.25		stage 3		C w/cm		4.53		0.03

				3		B		11.0		7.2		11.2		7.0		B		4.55		6.94		4.46		7.14				M w/wm		4.53		0.03

				3		C		11.0		7.2		11.1		7.0		C		4.55		6.94		4.50		7.14				C c/cm		6.83		0.16

				3		D		11.1		7.1		11.0		6.9		D		4.50		7.04		4.55		7.25				M c/cm		6.97		0.27

				3		E		11.1		7.2		11.1		6.9		E		4.50		6.94		4.50		7.25

				6		A		11.0		7.4		11.1		7.4		A		4.55		6.76		4.50		6.76

				6		B		11.1		7.5		11.0		7.4		B		4.50		6.67		4.55		6.76

				6		C		11.0		7.2		11.1		7		C		4.55		6.94		4.50		7.14

				6		D		11.1		7.1		11.0		6.9		D		4.50		7.04		4.55		7.25

				6		E		11.1		7.2		11.1		6.9		E		4.50		6.94		4.50		7.25

				9		A		11		7.7		10.9		7.6		A		4.55		6.49		4.59		6.58

				9		B		10.9		6		10.9		7.6		B		4.59		6.67		4.59		6.58

				9		C		11.1		7.4		11		7.4		C		4.50		6.76		4.55		6.76

				9		D		11.1		7.4		11.1		7.4		D		4.50		6.76		4.50		6.76

				9		E		11		7.5		11		7.4		E		4.55		6.67		4.55		6.76

				Stage 4		24 hours in humidified environment						Start 59% Hum				19.6°C

												Finish 61% Hum				19.3°C														mean		stand

				3		A		11.2		7.2		11.2		7.0		A		4.46		6.94		4.46		7.14		stage 4		C w/cm		4.42		0.03

				3		B		11.3		7.1		11.2		7.1		B		4.42		7.04		4.46		7.04				M w/wm		4.42		0.03

				3		C		11.3		7.2		11.3		7.2		C		4.42		6.94		4.42		6.94				C c/cm		6.89		0.11

				3		D		11.4		7.1		11.4		7.1		D		4.39		7.04		4.39		7.04				M c/cm		6.93		0.10

				3		E		11.3		7.3		11.3		7.2		E		4.42		6.85		4.42		6.94

				6		A		11.3		7.3		11.3		7.2		A		4.42		6.85		4.42		6.94

				6		B		11.4		7.4		11.3		7.3		B		4.39		6.76		4.42		6.85

				6		C		11.3		7.2		11.3		7.2		C		4.42		6.94		4.42		6.94

				6		D		11.4		7.1		11.4		7.1		D		4.39		7.04		4.39		7.04

				6		E		11.3		7.3		11.3		7.2		E		4.42		6.85		4.42		6.94

				9		A		11.2		7.4		11.3		7.3		A		4.46		6.76		4.42		6.85

				9		B		11.2		5.8		11.3		7.3		B		4.46		6.90		4.42		6.85

				9		C		11.4		7.4		11.4		7.3		C		4.39		6.76		4.39		6.85

				9		D		11.2		7.3		11.3		7.3		D		4.46		6.85		4.42		6.85

				9		E		11.4		7.4		11.4		7.4		E		4.39		6.76		4.39		6.76

				Stage 5		48 hours in humidified environment						Start 64% Hum				19.0°C

												Finish 61% Hum				19.3°C														mean		stand

				3		A		11.2		7.2		11.1		7.1		A		4.46		6.94		4.50		7.04		stage 5		C w/cm		4.42		0.03

				3		B		11.2		7.1		11.2		7.1		B		4.46		7.04		4.46		7.04				M w/wm		4.43		0.04

				3		C		11.4		7.3		11.4		7.2		C		4.39		6.85		4.39		6.94				C c/cm		6.87		0.07

				3		D		11.3		7.3		11.4		7.2		D		4.42		6.85		4.39		6.94				M c/cm		6.89		0.09

				3		E		11.3		7.2		11.4		7.1		E		4.42		6.94		4.39		7.04

				6		A		11.3		7.3		11.2		7.3		A		4.42		6.85		4.46		6.85

				6		B		11.3		7.4		11.3		7.3		B		4.42		6.76		4.42		6.85

				6		C		11.4		7.3		11.2		7.3		C		4.39		6.85		4.46		6.85

				6		D		11.3		7.3		11.2		7.4		D		4.42		6.85		4.46		6.76

				6		E		11.5		7.3		11.4		7.3		E		4.35		6.85		4.39		6.85

				9		A		11.3		7.3		11.3		7.3		A		4.42		6.85		4.42		6.85

				9		B		11.2		5.8		11.3		7.3		B		4.46		6.90		4.42		6.85

				9		C		11.4		7.3		11.3		7.3		C		4.39		6.85		4.42		6.85

				9		D		11.3		7.3		11.4		7.3		D		4.42		6.85		4.39		6.85

				9		E		11.3		7.4		11.4		7.4		E		4.42		6.76		4.39		6.76

						After soaking for 12 hrs starting at 30°C and hen

				Stage 6		24 hours in humidified environment						Start 59% Hum				21°C

												Finish 56% Hum				22°C														mean		stand

				3		A		11.3		7.1		11.2		7.0		A		4.42		7.04		4.46		7.14		stage 6		C w/cm		4.41		0.03

				3		B		11.2		7.1		11.2		7.0		B		4.46		7.04		4.46		7.14				M w/wm		4.41		0.05

				3		C		11.3		7.1		11.3		7		C		4.42		7.04		4.42		7.14				C c/cm		6.91		0.13

				3		D		11.3		7.1		11.4		7.1		D		4.42		7.04		4.39		7.04				M c/cm		6.95		0.14

				3		E		11.4		7.1		11.3		7.2		E		4.39		7.04		4.42		6.94

				6		A		11.5		7.2		11.3		7.2		A		4.35		6.94		4.42		6.94

				6		B		11.3		7.2		11.2		7.2		B		4.42		6.94		4.46		6.94

				6		C		11.4		7.2		11.4		7.2		C		4.39		6.94		4.39		6.94

				6		D		11.3		7.2		11.4		7.1		D		4.42		6.94		4.39		7.04

				6		E		11.4		7.2		11.6		7.2		E		4.39		6.94		4.31		6.94

				9		A		11.3		7.4		11.2		7.3		A		4.42		6.76		4.46		6.85

				9		B		11.2		5.9		11.2		7.3		B		4.46		6.78		4.46		6.85

				9		C		11.4		7.5		11.4		7.4		C		4.39		6.67		4.39		6.76

				9		D		11.4		7.4		11.4		7.4		D		4.39		6.76		4.39		6.76

				9		E		11.3		7.4		11.4		7.4		E		4.42		6.76		4.39		6.76

						After soaking for 12 hrs starting at 30°C and hen

				Stage 7		24 hours in humidified environment						Start 61% Hum				20°C

												Finish 58% Hum				22°C														mean		stand

				3		A		11.3		7.0		11.31		6.9		A		4.42		7.14		4.42		7.25		stage 7		C w/cm		4.40		0.03

				3		B		11.4		7.0		11.41		6.9		B		4.39		7.14		4.38		7.25				M w/wm		4.39		0.02

				3		C		11.4		7.0		11.4		7.0		C		4.39		7.14		4.39		7.14				C c/cm		7.10		0.05

				3		D		11.3		7.0		11.3		7.0		D		4.42		7.14		4.42		7.14				M c/cm		7.14		0.05

				3		E		11.4		7.0		11.4		7.0		E		4.39		7.14		4.39		7.14

				6		A		11.3		7.0		11.3		7.0		A		4.42		7.14		4.42		7.14

				6		B		11.2		7.1		11.4		7.0		B		4.46		7.04		4.39		7.14

				6		C		11.4		7.0		11.4		7.0		C		4.39		7.14		4.39		7.14

				6		D		11.4		7.1		11.4		7.0		D		4.39		7.04		4.39		7.14

				6		E		11.4		7.1		11.4		7.0		E		4.39		7.04		4.39		7.14

				9		A		11.5		7.0		11.4		7.0		A		4.35		7.14		4.39		7.14

				9		B		11.3		5.7		11.4		7.0		B		4.42		7.02		4.39		7.14

				9		C		11.5		7.0		11.5		7.1		C		4.35		7.14		4.35		7.04

				9		D		11.4		7.1		11.4		7.0		D		4.39		7.04		4.39		7.14

				9		E		11.4		7.1		11.5		7.1		E		4.39		7.04		4.35		7.04

						After soaking for 12 hrs starting at 30°C and hen

				Stage 8		24 hours in humidified environment						Start 61% Hum				20°C

												Finish 58% Hum				22°C														mean		stand

				3		A		11.7		6.92		11.7		6.9		A		4.27		7.23		4.27		7.25		stage 8		C w/cm		4.29		0.03

				3		B		11.6		6.92		11.7		6.9		B		4.31		7.23		4.27		7.25				M w/wm		4.30		0.04

				3		C		11.7		6.8		11.6		6.7		C		4.27		7.35		4.31		7.46				C c/cm		7.26		0.07

				3		D		11.6		6.9		11.6		6.9		D		4.31		7.25		4.31		7.25				M c/cm		7.28		0.08

				3		E		11.6		6.8		11.5		6.8		E		4.31		7.35		4.35		7.35

				6		A		11.7		6.9		11.70		6.9		A		4.27		7.25		4.27		7.25

				6		B		11.7		6.9		11.70		6.9		B		4.27		7.25		4.27		7.25

				6		C		11.6		6.9		11.5		6.8		C		4.31		7.25		4.35		7.35

				6		D		11.7		6.8		11.4		6.8		D		4.27		7.35		4.39		7.35

				6		E		11.8		7.0		11.7		7.0		E		4.24		7.14		4.27		7.14

				9		A		11.7		6.9		11.7		6.9		A		4.27		7.25		4.27		7.25

				9		B		11.7		6.9		11.7		6.9		B		4.27		7.25		4.27		7.25

				9		C		11.7		6.8		11.7		6.8		C		4.27		7.35		4.27		7.35

				9		D		11.5		6.9		11.6		6.9		D		4.35		7.25		4.31		7.25

				9		E		11.7		7.0		11.7		7.0		E		4.27		7.14		4.27		7.14

						After soaking for 12 hrs starting at 30°C and hen

				Stage 9		24 hours in humidified environment						Start 61% Hum				20°C

												Finish 58% Hum				22°C														mean		stand

				3		A		11.3		6.80		11.3		6.9		A		4.42		7.35		4.42		7.25		stage 9		C w/cm		4.35		0.05

				3		B		11.3		6.80		11.3		7.0		B		4.42		7.35		4.42		7.14				M w/wm		4.34		0.06

				3		C		11.5		7.0		11.5		7.0		C		4.35		7.14		4.35		7.14				C c/cm		7.18		0.08

				3		D		11.6		7.0		11.6		7.0		D		4.31		7.14		4.31		7.14				M c/cm		7.15		0.03

				3		E		11.5		7.0		11.5		7.0		E		4.35		7.14		4.35		7.14

				6		A		11.4		7.0		11.40		7.0		A		4.39		7.14		4.39		7.14

				6		B		11.5		7.0		11.40		7.0		B		4.35		7.14		4.39		7.14

				6		C		11.6		7.0		11.5		7.0		C		4.31		7.14		4.35		7.14

				6		D		11.5		7.0		11.5		7.0		D		4.35		7.14		4.35		7.14

				6		E		11.8		7.0		11.8		7.0		E		4.24		7.14		4.24		7.14

				9		A		11.5		7.0		11.4		7.0		A		4.35		7.14		4.39		7.14

				9		B		11.4		5.5		11.4		7.0		B		4.39		7.27		4.39		7.14

				9		C		11.6		7.0		11.7		7.0		C		4.31		7.14		4.27		7.14

				9		D		11.6		7.0		11.7		7.0		D		4.31		7.14		4.27		7.14

				9		E		11.5		7.0		11.8		7.0		E		4.35		7.14		4.24		7.14

						After soaking for 12 hrs starting at 30°C and hen

				Stage 10		24 hours in humidified environment						Start 61% Hum				20°C

												Finish 58% Hum				22°C														mean		stand

				3		A		11.4		7.0		11.5		7.0		A		4.39		7.14		4.35		7.14		stage 10		C w/cm		4.31		0.06

				3		B		11.3		7.0		11.4		7.0		B		4.42		7.14		4.39		7.14				M w/wm		4.30		0.05

				3		C		11.6		7.0		11.5		7.0		C		4.31		7.14		4.35		7.14				C c/cm		7.14		0.04

				3		D		11.7		7.0		11.6		7.0		D		4.27		7.14		4.31		7.14				M c/cm		7.14		0.05

				3		E		11.6		7.0		11.6		7.0		E		4.31		7.14		4.31		7.14

				6		A		11.4		7.0		11.5		7.1		A		4.39		7.14		4.35		7.04

				6		B		11.6		7.0		11.5		7.0		B		4.31		7.14		4.35		7.14

				6		C		11.9		7.0		11.9		7.1		C		4.20		7.14		4.20		7.04

				6		D		11.6		7.0		11.6		7.0		D		4.31		7.14		4.31		7.14

				6		E		11.8		7.0		11.7		7.0		E		4.24		7.14		4.27		7.14

				9		A		11.7		6.9		11.6		6.9		A		4.27		7.25		4.31		7.25

				9		B		11.5		5.7		11.6		6.9		B		4.35		7.02		4.31		7.25

				9		C		11.7		7.0		11.9		7.0		C		4.27		7.14		4.20		7.14

				9		D		11.6		7.0		11.7		7.0		D		4.31		7.14		4.27		7.14

				9		E		11.6		7.0		11.8		7.0		E		4.31		7.14		4.24		7.14

						Washing at 40 °C machine wash wool cycle.

				Stage 11		Rm temp dried flat

						Wash 1

				3		A		11.4		7.0		11.5		7.1		A		4.39		7.14		4.35		7.04		stage 11				mean		stand

				3		B		11.6		7.2		11.2		7.0		B		4.31		6.94		4.46		7.14				C w/cm		4.30		0.06

				3		C		11.6		7.0		11.7		7.2		C		4.31		7.14		4.27		6.94				M w/wm		4.29		0.09

				3		D		11.6		7.2		11.8		7.1		D		4.31		6.94		4.24		7.04				C c/cm		7.07		0.11

				3		E		11.8		7.1		11.6		7.0		E		4.24		7.04		4.31		7.14				M c/cm		7.08		0.09

				6		A		11.5		7.0		11.5		7.0		A		4.35		7.14		4.35		7.14

				6		B		11.5		7.0		11.5		7.1		B		4.35		7.14		4.35		7.04

				6		C		12.0		7.0		11.9		7.0		C		4.17		7.14		4.20		7.14

				6		D		11.7		7.0		11.8		7.0		D		4.27		7.14		4.24		7.14

				6		E		11.8		7.0		12.0		7.1		E		4.24		7.14		4.17		7.04

				9		A		11.3		7.3		11.4		7.2		A		4.42		6.85		4.39		6.94

				9		B		11.6		5.8		11.4		7.2		B		4.31		6.90		4.39		6.94

				9		C		11.8		7.0		11.9		7.1		C		4.24		7.13		4.20		7.04

				9		D		11.6		7.1		11.8		6.9		D		4.31		7.04		4.24		7.25

				9		E		11.7		7.0		12.0		7.0		E		4.27		7.14		4.17		7.14

						Washing at 40 °C machine wash wool cycle.

				Stage 12		Rm temp dried flat

						Wash 2

				3		A		11.7		7.1		11.6		7.1		A		4.27		7.04		4.31		7.04		stage 12				mean		stand

				3		B		11.8		7.0		11.7		7.0		B		4.24		7.14		4.27		7.14				C w/cm		4.23		0.05

				3		C		11.9		7.0		11.8		7.0		C		4.20		7.14		4.24		7.14				M w/wm		4.23		0.05

				3		D		12.0		7.0		11.9		7.0		D		4.17		7.14		4.20		7.14				C c/cm		7.12		0.05

				3		E		11.8		7.1		11.8		7.0		E		4.24		7.04		4.24		7.14				M c/cm		7.10		0.07

				6		A		11.7		7.1		11.8		7.0		A		4.27		7.04		4.24		7.14

				6		B		11.6		7.0		11.6		7.0		B		4.31		7.14		4.31		7.14

				6		C		12.0		7.0		11.9		7.2		C		4.17		7.14		4.20		6.94

				6		D		11.8		7.0		12.0		7.0		D		4.24		7.14		4.17		7.14

				6		E		12.0		7.0		11.9		7.0		E		4.17		7.14		4.20		7.14

				9		A		11.9		7.0		11.7		7.0		A		4.20		7.14		4.27		7.14

				9		B		11.6		5.6		11.7		7.0		B		4.31		7.14		4.27		7.14

				9		C		11.8		7.0		11.8		7.1		C		4.24		7.14		4.24		7.04

				9		D		11.9		7.1		12.0		7.0		D		4.20		7.04		4.17		7.14

				9		E		11.8		7.0		12.0		7.2		E		4.24		7.14		4.17		6.94

						Washing at 40 °C machine wash wool cycle.

				Stage 13		Rm temp dried flat

						Wash 3

				3		A		11.5		7.0		11.5		7.1		A		4.35		7.14		4.35		7.04		stage 13				mean		stand

				3		B		11.6		7.2		11.0		7.2		B		4.31		6.94		4.55		6.94				C w/cm		4.29		0.06

				3		C		11.4		7.2		11.7		7.2		C		4.39		6.94		4.27		6.94				M w/wm		4.29		0.09

				3		D		11.7		7.1		11.4		7.0		D		4.27		7.04		4.39		7.14				C c/cm		7.07		0.09

				3		E		11.7		7.0		11.7		7.1		E		4.27		7.14		4.27		7.04				M c/cm		7.06		0.08

				6		A		11.6		7.2		11.6		7.2		A		4.31		6.94		4.31		6.94

				6		B		11.5		7.1		11.6		7.1		B		4.35		7.04		4.31		7.04

				6		C		12.0		7.0		12.0		7.0		C		4.17		7.14		4.17		7.14

				6		D		11.7		7.0		11.7		7.0		D		4.27		7.14		4.27		7.14

				6		E		12.0		7.0		11.8		7.0		E		4.17		7.14		4.24		7.14

				9		A		11.6		7.0		11.6		7.1		A		4.31		7.14		4.31		7.04

				9		B		11.5		5.7		11.6		7.1		B		4.35		7.02		4.31		7.04

				9		C		11.8		7.0		11.8		7.0		C		4.24		7.14		4.24		7.14

				9		D		11.6		7.0		11.8		7.0		D		4.31		7.14		4.24		7.14

				9		E		11.7		7.2		12.0		7.1		E		4.27		6.94		4.17		7.04

						Washing at 40 °C machine wash wool cycle.

				Stage 14		Rm temp dried flat

						Wash 4

				3		A		11.8		7.0		11.7		7.0		A		4.24		7.14		4.27		7.14		stage 14				mean		stand

				3		B		11.8		7.0		11.5		7.0		B		4.24		7.14		4.35		7.14				C w/cm		4.23		0.06

				3		C		11.8		7.0		11.7		7.2		C		4.24		7.14		4.27		6.94				M w/wm		4.25		0.05

				3		D		11.7		7.0		11.8		7.1		D		4.27		7.14		4.24		7.04				C c/cm		7.17		0.06

				3		E		11.8		7.0		11.7		7.1		E		4.24		7.14		4.27		7.04				M c/cm		7.07		0.12

				6		A		11.8		7.0		11.6		6.8		A		4.24		7.14		4.31		7.35

				6		B		11.8		7.0		11.8		7.0		B		4.24		7.14		4.24		7.14

				6		C		12.2		6.8		12.0		7.2		C		4.10		7.35		4.17		6.94

				6		D		11.8		7.0		11.9		7.1		D		4.24		7.14		4.20		7.04

				6		E		12.2		6.9		12.0		7.0		E		4.10		7.25		4.17		7.14

				9		A		11.8		7.0		11.7		7.0		A		4.24		7.14		4.27		7.14

				9		B		11.7		5.6		11.7		7.0		B		4.27		7.14		4.27		7.14

				9		C		12.0		6.9		11.8		7.2		C		4.17		7.25		4.24		6.94

				9		D		11.6		7.0		11.8		7.2		D		4.31		7.14		4.24		6.94

				9		E		11.7		7.0		11.8		7.2		E		4.27		7.14		4.24		6.94

						Washing at 40 °C machine wash wool cycle.

				Stage 15		Rm temp dried flat

						Wash 5

				3		A		11.7		7.0		11.7		7.0		A		4.27		7.14		4.27		7.14		stage 16				mean		stand

				3		B		11.7		7.0		11.4		7.0		B		4.27		7.14		4.39		7.14				C w/cm		4.22		0.06

				3		C		11.9		7.0		11.8		7.0		C		4.20		7.14		4.24		7.14				M w/wm		4.25		0.07

				3		D		12.1		7.0		11.9		6.9		D		4.13		7.14		4.20		7.25				C c/cm		7.12		0.06

				3		E		11.7		7.0		11.7		7.1		E		4.27		7.14		4.27		7.04				M c/cm		7.15		0.11

				6		A		11.7		7.0		11.7		7.0		A		4.27		7.14		4.27		7.14

				6		B		11.7		7.0		11.7		7.1		B		4.27		7.14		4.27		7.04

				6		C		12.0		7.0		12.0		7.0		C		4.17		7.14		4.17		7.14

				6		D		11.9		7.0		11.5		6.8		D		4.20		7.14		4.35		7.35

				6		E		12.2		7.0		12.2		7.0		E		4.10		7.14		4.10		7.14

				9		A		11.8		7.1		11.7		7.0		A		4.24		7.04		4.27		7.14

				9		B		11.7		5.6		11.7		7.0		B		4.27		7.14		4.27		7.14

				9		C		12.1		7.0		12.0		7.2		C		4.13		7.14		4.17		6.94

				9		D		11.7		7.2		11.7		6.8		D		4.27		6.94		4.27		7.35

				9		E		11.9		7.1		11.7		7.0		E		4.20		7.04		4.27		7.14

						Washing at 40 °C machine wash wool cycle.

				Stage 16		dried flat in Humidified enviroment

						Wash 6

				3		A		11.8		7.0		11.6		7.0		A		4.24		7.14		4.31		7.14		stage 15				mean		stand

				3		B		11.6		7.0		11.8		7.0		B		4.31		7.14		4.24		7.14				C w/cm		4.20		0.08

				3		C		11.7		7.0		11.7		7.0		C		4.27		7.14		4.27		7.14				M w/wm		4.24		0.04

				3		D		12.0		7.0		11.8		7.0		D		4.17		7.14		4.24		7.14				C c/cm		7.11		0.06

				3		E		11.8		7.0		11.6		7.0		E		4.24		7.14		4.31		7.14				M c/cm		7.12		0.06

				6		A		11.9		7.0		11.7		7.0		A		4.20		7.14		4.27		7.14

				6		B		11.9		7.2		11.7		7.0		B		4.20		6.94		4.27		7.14

				6		C		12.0		7.0		12.0		7.0		C		4.17		7.14		4.17		7.14

				6		D		11.9		7.1		11.9		7.0		D		4.20		7.04		4.20		7.14

				6		E		11.9		7.1		11.8		7.0		E		4.20		7.04		4.24		7.14

				9		A		12.0		7.0		11.8		7.0		A		4.17		7.14		4.24		7.14

				9		B		11.8		5.6		11.8		7.0		B		4.24		7.14		4.24		7.14

				9		C		12.6		7.0		11.9		7.2		C		3.97		7.14		4.20		6.94

				9		D		11.8		7.0		12.0		7.0		D		4.24		7.14		4.17		7.14

				9		E		12.0		7.1		11.8		7.1		E		4.17		7.04		4.24		7.04
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		Static wet relax results 1-10

						After soaking for 12 hrs starting at 30°C and hen

				Stage 6		24 hours in humidified environment						Start 59% Hum				21°C

												Finish 56% Hum				22°C

				3		A		11.3		7.1		11.2		7.0		Stage 6: A		4.42		7.04		4.46		7.14

				3		B		11.2		7.1		11.2		7.0		Stage 6: B		4.46		7.04		4.46		7.14

				3		C		11.3		7.1		11.3		7		Stage 6: C		4.42		7.04		4.42		7.14

				3		D		11.3		7.1		11.4		7.1		Stage 6: D		4.42		7.04		4.39		7.04

				3		E		11.4		7.1		11.3		7.2		Stage 6: E		4.39		7.04		4.42		6.94

		Stage 7		3		A		11.3		7.0		11.31		6.9		Stage 7: A		4.42		7.14		4.42		7.25

				3		B		11.4		7.0		11.41		6.9		Stage 7: B		4.39		7.14		4.38		7.25

				3		C		11.4		7.0		11.4		7.0		Stage 7: C		4.39		7.14		4.39		7.14

				3		D		11.3		7.0		11.3		7.0		Stage 7: D		4.42		7.14		4.42		7.14

				3		E		11.4		7.0		11.4		7.0		Stage 7: E		4.39		7.14		4.39		7.14

		Stage 8		3		A		11.7		6.92		11.7		6.9		Stage 8: A		4.27		7.23		4.27		7.25

				3		B		11.6		6.92		11.7		6.9		Stage 8: B		4.31		7.23		4.27		7.25

				3		C		11.7		6.8		11.6		6.7		Stage 8: C		4.27		7.35		4.31		7.46

				3		D		11.6		6.9		11.6		6.9		Stage 8: D		4.31		7.25		4.31		7.25

				3		E		11.6		6.8		11.5		6.8		Stage 8: E		4.31		7.35		4.35		7.35

		Stage 9		3		A		11.3		6.80		11.3		6.9		Stage 9: A		4.42		7.35		4.42		7.25

				3		B		11.3		6.80		11.3		7.0		Stage 9: B		4.42		7.35		4.42		7.14

				3		C		11.5		7.0		11.5		7.0		Stage 9: C		4.35		7.14		4.35		7.14

				3		D		11.6		7.0		11.6		7.0		Stage 9: D		4.31		7.14		4.31		7.14

				3		E		11.5		7.0		11.5		7.0		Stage 9: E		4.35		7.14		4.35		7.14

		Stage 10		3		A		11.4		7.0		11.5		7.0		Stage 10: A		4.39		7.14		4.35		7.14

				3		B		11.3		7.0		11.4		7.0		Stage 10: B		4.42		7.14		4.39		7.14

				3		C		11.6		7.0		11.5		7.0		Stage 10: C		4.31		7.14		4.35		7.14

				3		D		11.7		7.0		11.6		7.0		Stage 10: D		4.27		7.14		4.31		7.14

				3		E		11.6		7.0		11.6		7.0		Stage 10: E		4.31		7.14		4.31		7.14

		Stage 6		6		A		11.5		7.2		11.3		7.2		Stage 6: A		4.35		6.94		4.42		6.94

				6		B		11.3		7.2		11.2		7.2		Stage 6: A		4.42		6.94		4.46		6.94

				6		C		11.4		7.2		11.4		7.2		Stage 6: A		4.39		6.94		4.39		6.94

				6		D		11.3		7.2		11.4		7.1		Stage 6: A		4.42		6.94		4.39		7.04

				6		E		11.4		7.2		11.6		7.2		Stage 6: A		4.39		6.94		4.31		6.94

		Stage 7		6		A		11.3		7.0		11.3		7.0		Stage 6: A		4.42		7.14		4.42		7.14

				6		B		11.2		7.1		11.4		7.0		Stage 6: A		4.46		7.04		4.39		7.14

				6		C		11.4		7.0		11.4		7.0		Stage 6: A		4.39		7.14		4.39		7.14

				6		D		11.4		7.1		11.4		7.0		Stage 6: A		4.39		7.04		4.39		7.14

				6		E		11.4		7.1		11.4		7.0		Stage 6: A		4.39		7.04		4.39		7.14

		Stage 8		6		A		11.7		6.9		11.70		6.9		Stage 6: A		4.27		7.25		4.27		7.25

				6		B		11.7		6.9		11.70		6.9		Stage 6: A		4.27		7.25		4.27		7.25

				6		C		11.6		6.9		11.5		6.8		Stage 6: A		4.31		7.25		4.35		7.35

				6		D		11.7		6.8		11.4		6.8		Stage 6: A		4.27		7.35		4.39		7.35

				6		E		11.8		7.0		11.7		7.0		Stage 6: A		4.24		7.14		4.27		7.14

		Stage 9		6		A		11.4		7.0		11.40		7.0		Stage 6: A		4.39		7.14		4.39		7.14

				6		B		11.5		7.0		11.40		7.0		Stage 6: A		4.35		7.14		4.39		7.14

				6		C		11.6		7.0		11.5		7.0		Stage 6: A		4.31		7.14		4.35		7.14

				6		D		11.5		7.0		11.5		7.0		Stage 6: A		4.35		7.14		4.35		7.14

				6		E		11.8		7.0		11.8		7.0		Stage 6: A		4.24		7.14		4.24		7.14

		Stage 10		6		A		11.4		7.0		11.5		7.1		Stage 6: A		4.39		7.14		4.35		7.04

				6		B		11.6		7.0		11.5		7.0		Stage 6: A		4.31		7.14		4.35		7.14

				6		C		11.9		7.0		11.9		7.1		Stage 6: A		4.20		7.14		4.20		7.04

				6		D		11.6		7.0		11.6		7.0		Stage 6: A		4.31		7.14		4.31		7.14

				6		E		11.8		7.0		11.7		7.0		Stage 6: A		4.24		7.14		4.27		7.14

		Stage 6		9		A		11.3		7.4		11.2		7.3		Stage 6: A		4.42		6.76		4.46		6.85

				9		B		11.2		5.9		11.2		7.3		Stage 6: A		4.46		6.78		4.46		6.85

				9		C		11.4		7.5		11.4		7.4		Stage 6: A		4.39		6.67		4.39		6.76

				9		D		11.4		7.4		11.4		7.4		Stage 6: A		4.39		6.76		4.39		6.76

				9		E		11.3		7.4		11.4		7.4		Stage 6: A		4.42		6.76		4.39		6.76

		Stage 7		9		A		11.5		7.0		11.4		7.0		Stage 6: A		4.35		7.14		4.39		7.14

				9		B		11.3		5.7		11.4		7.0		Stage 6: A		4.42		7.02		4.39		7.14

				9		C		11.5		7.0		11.5		7.1		Stage 6: A		4.35		7.14		4.35		7.04

				9		D		11.4		7.1		11.4		7.0		Stage 6: A		4.39		7.04		4.39		7.14

				9		E		11.4		7.1		11.5		7.1		Stage 6: A		4.39		7.04		4.35		7.04

		Stage 8		9		A		11.7		6.9		11.7		6.9		Stage 6: A		4.27		7.25		4.27		7.25

				9		B		11.7		6.9		11.7		6.9		Stage 6: A		4.27		7.25		4.27		7.25

				9		C		11.7		6.8		11.7		6.8		Stage 6: A		4.27		7.35		4.27		7.35

				9		D		11.5		6.9		11.6		6.9		Stage 6: A		4.35		7.25		4.31		7.25

				9		E		11.7		7.0		11.7		7.0		Stage 6: A		4.27		7.14		4.27		7.14

		Stage 9		9		A		11.5		7.0		11.4		7.0		Stage 6: A		4.35		7.14		4.39		7.14

				9		B		11.4		5.5		11.4		7.0		Stage 6: A		4.39		7.27		4.39		7.14

				9		C		11.6		7.0		11.7		7.0		Stage 6: A		4.31		7.14		4.27		7.14

				9		D		11.6		7.0		11.7		7.0		Stage 6: A		4.31		7.14		4.27		7.14

				9		E		11.5		7.0		11.8		7.0		Stage 6: A		4.35		7.14		4.24		7.14

		Stage 10		9		A		11.7		6.9		11.6		6.9		Stage 6: A		4.27		7.25		4.31		7.25

				9		B		11.5		5.7		11.6		6.9		Stage 6: A		4.35		7.02		4.31		7.25

				9		C		11.7		7.0		11.9		7.0		Stage 6: A		4.27		7.14		4.20		7.14

				9		D		11.6		7.0		11.7		7.0		Stage 6: A		4.31		7.14		4.27		7.14

				9		E		11.6		7.0		11.8		7.0		Stage 6: A		4.31		7.14		4.24		7.14
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																																		SL per needle (cm)				0.8068333

				Stage 1				width		length		width		length				wales		courses		wales		courses						w/cm comb

				off		Sample		cm		cm		cm		cm		Sample		per cm		per cm		per cm		per cm						Mean						Kw values

		Stage		machine		Number		COMB		COMB		Main		Main		Number		COMB		COMB		Main		Main						TD 3		TD 6		TD 9		TD 3		TD 6		TD 9

		1		3		A		10.8		7.8		11.1		7.3		A		4.63		6.41		4.50		6.85				Stage 1		4.57		4.60		4.67		3.69		3.71		3.77

				3		B		10.9		7.8		11.1		7.3		B		4.59		6.41		4.50		6.85				Stage 2		4.51		4.50		4.52		3.64		3.63		3.65

				3		C		11.1		7.8		11.3		7.3		C		4.50		6.41		4.42		6.85				Stage 3		4.53		4.52		4.54		3.65		3.65		3.66

				3		D		11.0		8.0		11.4		7.3		D		4.55		6.25		4.39		6.85				Stage 4		4.42		4.41		4.43		3.57		3.56		3.58

				3		E		10.9		7.9		11.2		7.3		E		4.59		6.33		4.46		6.85				Stage 5		4.43		4.40		4.42		3.58		3.55		3.57

		1		6		A		10.6		8.0		10.7		8.0		A		4.72		6.25		4.67		6.25				Stage 6		4.42		4.39		4.42		3.57		3.55		3.56

				6		B		10.8		8.0		10.7		7.9		B		4.63		6.25		4.67		6.33				Stage 7		4.40		4.41		4.38		3.55		3.56		3.53

				6		C		11.1		7.8		11.3		7.3		C		4.50		6.41		4.42		6.85				Stage 8		4.30		4.27		4.29		3.47		3.45		3.46

				6		D		11.0		8.0		11.4		7.3		D		4.55		6.25		4.39		6.85				Stage 9		4.37		4.33		4.34		3.53		3.49		3.50

				6		E		10.9		7.9		11.2		7.3		E		4.59		6.33		4.46		6.85				Stage 10		4.34		4.29		4.30		3.50		3.46		3.47

		1		9		A		10.7		8.4		10.6		8.4		A		4.67		5.95		4.72		5.95				Stage 11		4.31		4.27		4.31		3.48		3.45		3.48

				9		B		10.6		6.4		10.6		8.4		B		4.72		6.25		4.72		5.95				Stage 12		4.22		4.23		4.24		3.41		3.41		3.42

				9		C		10.7		8.0		10.9		8.0		C		4.67		6.25		4.59		6.25				Stage 13		4.32		4.25		4.30		3.48		3.43		3.47

				9		D		10.6		8.0		10.9		8.1		D		4.72		6.25		4.59		6.17				Stage 14		4.24		4.18		4.25		3.42		3.37		3.43

				9		E		10.9		8.0		10.9		8.0		E		4.59		6.25		4.59		6.25				Stage 15		4.23		4.20		4.22		3.41		3.39		3.41

		2		3		A		11.0		7.4		11.1		6.7		A		4.55		6.76		4.50		7.46				Stage 16		4.25		4.19		4.16		3.43		3.38		3.35

				3		B		11.0		7.4		11.1		7.0		B		4.55		6.76		4.50		7.14

				3		C		11.1		7.3		11.3		7.2		C		4.50		6.85		4.42		6.94						w/cm main

				3		D		11.2		7.1		11.3		7.0		D		4.46		7.04		4.42		7.14						Mean						Kw values

				3		E		11.1		7.2		11.3		7.0		E		4.50		6.94		4.42		7.14						TD 3		TD 6		TD 9		TD 3		TD 6		TD 9		0.8068333		0.8068333		0.8068333

		2		6		A		11.1		7.6		11.0		7.6		A		4.50		6.58		4.55		6.58				Stage 1		4.46		4.52		4.64		3.60		3.65		3.74		0.8068333		0.8068333		0.8068333

				6		B		11.1		7.7		11.1		7.4		B		4.50		6.49		4.50		6.76				Stage 2		4.46		4.46		4.53		3.60		3.60		3.65		0.8068333		0.8068333		0.8068333

				6		C		11.1		7.3		11.3		7.2		C		4.50		6.85		4.42		6.94				Stage 3		4.50		4.52		4.55		3.63		3.65		3.67		0.8068333		0.8068333		0.8068333

				6		D		11.2		7.1		11.3		7.0		D		4.46		7.04		4.42		7.14				Stage 4		4.43		4.42		4.41		3.58		3.56		3.56		0.8068333		0.8068333		0.8068333

				6		E		11.1		7.2		11.3		7.0		E		4.50		6.94		4.42		7.14				Stage 5		4.43		4.44		4.41		3.57		3.58		3.56		0.8068333		0.8068333		0.8068333

		2		9		A		11		7.8		10.9		7.8		A		4.55		6.41		4.59		6.41				Stage 6		4.43		4.39		4.42		3.58		3.55		3.56		0.8068333		0.8068333		0.8068333

				9		B		10.9		6.2		10.9		7.8		B		4.59		6.45		4.59		6.41				Stage 7		4.40		4.39		4.37		3.55		3.55		3.53		0.8068333		0.8068333		0.8068333

				9		C		11.2		7.5		11.1		7.6		C		4.46		6.67		4.50		6.58				Stage 8		4.30		4.31		4.28		3.47		3.48		3.45		0.8068333		0.8068333		0.8068333

				9		D		11.0		7.6		11.1		7.6		D		4.55		6.58		4.50		6.58				Stage 9		4.37		4.34		4.31		3.53		3.50		3.48		0.8068333		0.8068333		0.8068333

				9		E		11.2		7.7		11.2		7.7		E		4.46		6.49		4.46		6.49				Stage 10		4.34		4.30		4.27		3.50		3.47		3.44		0.8068333		0.8068333		0.8068333

		3		3		A		11.0		7.2		11.1		6.9		A		4.55		6.94		4.50		7.25				Stage 11		4.33		4.26		4.28		3.49		3.44		3.45		0.8068333		0.8068333		0.8068333

				3		B		11.0		7.2		11.2		7.0		B		4.55		6.94		4.46		7.14				Stage 12		4.25		4.22		4.22		3.43		3.41		3.41		0.8068333		0.8068333		0.8068333

				3		C		11.0		7.2		11.1		7.0		C		4.55		6.94		4.50		7.14				Stage 13		4.37		4.26		4.25		3.52		3.44		3.43		0.8068333		0.8068333		0.8068333

				3		D		11.1		7.1		11.0		6.9		D		4.50		7.04		4.55		7.25				Stage 14		4.28		4.22		4.25		3.45		3.40		3.43		0.8068333		0.8068333		0.8068333

				3		E		11.1		7.2		11.1		6.9		E		4.50		6.94		4.50		7.25				Stage 15		4.27		4.23		4.25		3.45		3.41		3.43		0.8068333		0.8068333		0.8068333

		3		6		A		11.0		7.4		11.1		7.4		A		4.55		6.76		4.50		6.76				Stage 16		4.27		4.23		4.22		3.45		3.41		3.40

				6		B		11.1		7.5		11.0		7.4		B		4.50		6.67		4.55		6.76

				6		C		11.0		7.2		11.1		7		C		4.55		6.94		4.50		7.14

				6		D		11.1		7.1		11.0		6.9		D		4.50		7.04		4.55		7.25

				6		E		11.1		7.2		11.1		6.9		E		4.50		6.94		4.50		7.25

		3		9		A		11		7.7		10.9		7.6		A		4.55		6.49		4.59		6.58

				9		B		10.9		6		10.9		7.6		B		4.59		6.67		4.59		6.58

				9		C		11.1		7.4		11		7.4		C		4.50		6.76		4.55		6.76

				9		D		11.1		7.4		11.1		7.4		D		4.50		6.76		4.50		6.76						c/cm Comb

				9		E		11		7.5		11		7.4		E		4.55		6.67		4.55		6.76						Mean						Kc values

		4		3		A		11.2		7.2		11.2		7.0		A		4.46		6.94		4.46		7.14						TD 3		TD 6		TD 9		TD 3		TD 6		TD 9		0.8068333		0.8068333		0.8068333

				3		B		11.3		7.1		11.2		7.1		B		4.42		7.04		4.46		7.04				Stage 1		6.36		6.30		6.19		5.13		5.08		4.99		0.8068333		0.8068333		0.8068333

				3		C		11.3		7.2		11.3		7.2		C		4.42		6.94		4.42		6.94				Stage 2		6.87		6.78		6.52		5.54		5.47		5.26		0.8068333		0.8068333		0.8068333

				3		D		11.4		7.1		11.4		7.1		D		4.39		7.04		4.39		7.04				Stage 3		6.96		6.87		6.67		5.62		5.54		5.38		0.8068333		0.8068333		0.8068333

				3		E		11.3		7.3		11.3		7.2		E		4.42		6.85		4.42		6.94				Stage 4		6.96		6.89		6.80		5.62		5.56		5.49		0.8068333		0.8068333		0.8068333

		4		6		A		11.3		7.3		11.3		7.2		A		4.42		6.85		4.42		6.94				Stage 5		6.93		6.83		6.84		5.59		5.51		5.52		0.8068333		0.8068333		0.8068333

				6		B		11.4		7.4		11.3		7.3		B		4.39		6.76		4.42		6.85				Stage 6		7.04		6.94		6.74		5.68		5.60		5.44		0.8068333		0.8068333		0.8068333

				6		C		11.3		7.2		11.3		7.2		C		4.42		6.94		4.42		6.94				Stage 7		7.14		7.08		7.08		5.76		5.71		5.71		0.8068333		0.8068333		0.8068333

				6		D		11.4		7.1		11.4		7.1		D		4.39		7.04		4.39		7.04				Stage 8		7.28		7.25		7.25		5.87		5.85		5.85		0.8068333		0.8068333		0.8068333

				6		E		11.3		7.3		11.3		7.2		E		4.42		6.85		4.42		6.94				Stage 9		7.23		7.14		7.17		5.83		5.76		5.78		0.8068333		0.8068333		0.8068333

		4		9		A		11.2		7.4		11.3		7.3		A		4.46		6.76		4.42		6.85				Stage 10		7.14		7.14		7.14		5.76		5.76		5.76		0.8068333		0.8068333		0.8068333

				9		B		11.2		5.8		11.3		7.3		B		4.46		6.90		4.42		6.85				Stage 11		7.04		7.14		7.01		5.68		5.76		5.66		0.8068333		0.8068333		0.8068333

				9		C		11.4		7.4		11.4		7.3		C		4.39		6.76		4.39		6.85				Stage 12		7.10		7.12		7.12		5.73		5.75		5.75		0.8068333		0.8068333		0.8068333

				9		D		11.2		7.3		11.3		7.3		D		4.46		6.85		4.42		6.85				Stage 13		7.04		7.08		7.08		5.68		5.71		5.71		0.8068333		0.8068333		0.8068333

				9		E		11.4		7.4		11.4		7.4		E		4.39		6.76		4.39		6.76				Stage 14		7.14		7.21		7.16		5.76		5.81		5.78		0.8068333		0.8068333		0.8068333

		5		3		A		11.2		7.2		11.1		7.1		A		4.46		6.94		4.50		7.04				Stage 15		7.14		7.14		7.06		5.76		5.76		5.70		0.8068333		0.8068333		0.8068333

				3		B		11.2		7.1		11.2		7.1		B		4.46		7.04		4.46		7.04				Stage 16		7.14		7.06		7.12		5.76		5.70		5.75		0.8068333		0.8068333		0.8068333

				3		C		11.4		7.3		11.4		7.2		C		4.39		6.85		4.39		6.94

				3		D		11.3		7.3		11.4		7.2		D		4.42		6.85		4.39		6.94						c/cm Main Roller

				3		E		11.3		7.2		11.4		7.1		E		4.42		6.94		4.39		7.04						Mean						Kc values

		5		6		A		11.3		7.3		11.2		7.3		A		4.42		6.85		4.46		6.85						TD 3		TD 6		TD 9		TD 3		TD 6		TD 9		0.8068333		0.8068333		0.8068333

				6		B		11.3		7.4		11.3		7.3		B		4.42		6.76		4.42		6.85				Stage 1		6.85		6.63		6.12		5.53		5.35		4.93		0.8068333		0.8068333		0.8068333

				6		C		11.4		7.3		11.2		7.3		C		4.39		6.85		4.46		6.85				Stage 2		7.17		6.91		6.49		5.78		5.58		5.24		0.8068333		0.8068333		0.8068333

				6		D		11.3		7.3		11.2		7.4		D		4.42		6.85		4.46		6.76				Stage 3		7.20		7.03		6.69		5.81		5.67		5.39		0.8068333		0.8068333		0.8068333

				6		E		11.5		7.3		11.4		7.3		E		4.35		6.85		4.39		6.85				Stage 4		7.02		6.94		6.83		5.67		5.60		5.51		0.8068333		0.8068333		0.8068333

		5		9		A		11.3		7.3		11.3		7.3		A		4.42		6.85		4.42		6.85				Stage 5		7.00		6.83		6.83		5.65		5.51		5.51		0.8068333		0.8068333		0.8068333

				9		B		11.2		5.8		11.3		7.3		B		4.46		6.90		4.42		6.85				Stage 6		7.08		6.96		6.79		5.71		5.62		5.48		0.8068333		0.8068333		0.8068333

				9		C		11.4		7.3		11.3		7.3		C		4.39		6.85		4.42		6.85				Stage 7		7.18		7.14		7.10		5.80		5.76		5.73		0.8068333		0.8068333		0.8068333

				9		D		11.3		7.3		11.4		7.3		D		4.42		6.85		4.39		6.85				Stage 8		7.31		7.27		7.25		5.90		5.86		5.85		0.8068333		0.8068333		0.8068333

				9		E		11.3		7.4		11.4		7.4		E		4.42		6.76		4.39		6.76				Stage 9		7.16		7.14		7.14		5.78		5.76		5.76		0.8068333		0.8068333		0.8068333

		6		3		A		11.3		7.1		11.2		7.0		A		4.42		7.04		4.46		7.14				Stage 10		7.14		7.10		7.18		5.76		5.73		5.80		0.8068333		0.8068333		0.8068333

				3		B		11.2		7.1		11.2		7.0		B		4.46		7.04		4.46		7.14				Stage 11		7.06		7.10		7.06		5.70		5.73		5.70		0.8068333		0.8068333		0.8068333

				3		C		11.3		7.1		11.3		7		C		4.42		7.04		4.42		7.14				Stage 12		7.12		7.10		7.08		5.75		5.73		5.71		0.8068333		0.8068333		0.8068333

				3		D		11.3		7.1		11.4		7.1		D		4.42		7.04		4.39		7.04				Stage 13		7.02		7.08		7.08		5.67		5.71		5.71		0.8068333		0.8068333		0.8068333

				3		E		11.4		7.1		11.3		7.2		E		4.39		7.04		4.42		6.94				Stage 14		7.06		7.13		7.02		5.70		5.75		5.67		0.8068333		0.8068333		0.8068333

		6		6		A		11.5		7.2		11.3		7.2		A		4.35		6.94		4.42		6.94				Stage 15		7.14		7.16		7.15		5.76		5.78		5.76		0.8068333		0.8068333		0.8068333

				6		B		11.3		7.2		11.2		7.2		B		4.42		6.94		4.46		6.94				Stage 16		7.14		7.14		7.08		5.76		5.76		5.71		0.8068333		0.8068333		0.8068333

				6		C		11.4		7.2		11.4		7.2		C		4.39		6.94		4.39		6.94

				6		D		11.3		7.2		11.4		7.1		D		4.42		6.94		4.39		7.04

				6		E		11.4		7.2		11.6		7.2		E		4.39		6.94		4.31		6.94

		6		9		A		11.3		7.4		11.2		7.3		A		4.42		6.76		4.46		6.85

				9		B		11.2		5.9		11.2		7.3		B		4.46		6.78		4.46		6.85

				9		C		11.4		7.5		11.4		7.4		C		4.39		6.67		4.39		6.76

				9		D		11.4		7.4		11.4		7.4		D		4.39		6.76		4.39		6.76

				9		E		11.3		7.4		11.4		7.4		E		4.42		6.76		4.39		6.76

		7		3		A		11.3		7.0		11.31		6.9		A		4.42		7.14		4.42		7.25

				3		B		11.4		7.0		11.41		6.9		B		4.39		7.14		4.38		7.25

				3		C		11.4		7.0		11.4		7.0		C		4.39		7.14		4.39		7.14

				3		D		11.3		7.0		11.3		7.0		D		4.42		7.14		4.42		7.14

				3		E		11.4		7.0		11.4		7.0		E		4.39		7.14		4.39		7.14

		7		6		A		11.3		7.0		11.3		7.0		A		4.42		7.14		4.42		7.14

				6		B		11.2		7.1		11.4		7.0		B		4.46		7.04		4.39		7.14

				6		C		11.4		7.0		11.4		7.0		C		4.39		7.14		4.39		7.14

				6		D		11.4		7.1		11.4		7.0		D		4.39		7.04		4.39		7.14

				6		E		11.4		7.1		11.4		7.0		E		4.39		7.04		4.39		7.14

		7		9		A		11.5		7.0		11.4		7.0		A		4.35		7.14		4.39		7.14

				9		B		11.3		5.7		11.4		7.0		B		4.42		7.02		4.39		7.14

				9		C		11.5		7.0		11.5		7.1		C		4.35		7.14		4.35		7.04

				9		D		11.4		7.1		11.4		7.0		D		4.39		7.04		4.39		7.14

				9		E		11.4		7.1		11.5		7.1		E		4.39		7.04		4.35		7.04

		8		3		A		11.7		6.92		11.7		6.9		A		4.27		7.23		4.27		7.25

				3		B		11.6		6.92		11.7		6.9		B		4.31		7.23		4.27		7.25

				3		C		11.7		6.8		11.6		6.7		C		4.27		7.35		4.31		7.46

				3		D		11.6		6.9		11.6		6.9		D		4.31		7.25		4.31		7.25

				3		E		11.6		6.8		11.5		6.8		E		4.31		7.35		4.35		7.35

		8		6		A		11.7		6.9		11.70		6.9		A		4.27		7.25		4.27		7.25

				6		B		11.7		6.9		11.70		6.9		B		4.27		7.25		4.27		7.25

				6		C		11.6		6.9		11.5		6.8		C		4.31		7.25		4.35		7.35

				6		D		11.7		6.8		11.4		6.8		D		4.27		7.35		4.39		7.35

				6		E		11.8		7.0		11.7		7.0		E		4.24		7.14		4.27		7.14

		8		9		A		11.7		6.9		11.7		6.9		A		4.27		7.25		4.27		7.25

				9		B		11.7		6.9		11.7		6.9		B		4.27		7.25		4.27		7.25

				9		C		11.7		6.8		11.7		6.8		C		4.27		7.35		4.27		7.35

				9		D		11.5		6.9		11.6		6.9		D		4.35		7.25		4.31		7.25

				9		E		11.7		7.0		11.7		7.0		E		4.27		7.14		4.27		7.14

		9		3		A		11.3		6.80		11.3		6.9		A		4.42		7.35		4.42		7.25

				3		B		11.3		6.80		11.3		7.0		B		4.42		7.35		4.42		7.14

				3		C		11.5		7.0		11.5		7.0		C		4.35		7.14		4.35		7.14

				3		D		11.6		7.0		11.6		7.0		D		4.31		7.14		4.31		7.14

				3		E		11.5		7.0		11.5		7.0		E		4.35		7.14		4.35		7.14

		9		6		A		11.4		7.0		11.40		7.0		A		4.39		7.14		4.39		7.14

				6		B		11.5		7.0		11.40		7.0		B		4.35		7.14		4.39		7.14

				6		C		11.6		7.0		11.5		7.0		C		4.31		7.14		4.35		7.14

				6		D		11.5		7.0		11.5		7.0		D		4.35		7.14		4.35		7.14

				6		E		11.8		7.0		11.8		7.0		E		4.24		7.14		4.24		7.14

		9		9		A		11.5		7.0		11.4		7.0		A		4.35		7.14		4.39		7.14

				9		B		11.4		5.5		11.4		7.0		B		4.39		7.27		4.39		7.14

				9		C		11.6		7.0		11.7		7.0		C		4.31		7.14		4.27		7.14

				9		D		11.6		7.0		11.7		7.0		D		4.31		7.14		4.27		7.14

				9		E		11.5		7.0		11.8		7.0		E		4.35		7.14		4.24		7.14

		10		3		A		11.4		7.0		11.5		7.0		A		4.39		7.14		4.35		7.14

				3		B		11.3		7.0		11.4		7.0		B		4.42		7.14		4.39		7.14

				3		C		11.6		7.0		11.5		7.0		C		4.31		7.14		4.35		7.14

				3		D		11.7		7.0		11.6		7.0		D		4.27		7.14		4.31		7.14

				3		E		11.6		7.0		11.6		7.0		E		4.31		7.14		4.31		7.14

		10		6		A		11.4		7.0		11.5		7.1		A		4.39		7.14		4.35		7.04

				6		B		11.6		7.0		11.5		7.0		B		4.31		7.14		4.35		7.14

				6		C		11.9		7.0		11.9		7.1		C		4.20		7.14		4.20		7.04

				6		D		11.6		7.0		11.6		7.0		D		4.31		7.14		4.31		7.14

				6		E		11.8		7.0		11.7		7.0		E		4.24		7.14		4.27		7.14

		10		9		A		11.7		6.9		11.6		6.9		A		4.27		7.25		4.31		7.25

				9		B		11.5		5.7		11.6		6.9		B		4.35		7.02		4.31		7.25

				9		C		11.7		7.0		11.9		7.0		C		4.27		7.14		4.20		7.14

				9		D		11.6		7.0		11.7		7.0		D		4.31		7.14		4.27		7.14

				9		E		11.6		7.0		11.8		7.0		E		4.31		7.14		4.24		7.14

		11		3		A		11.4		7.0		11.5		7.1		A		4.39		7.14		4.35		7.04

				3		B		11.6		7.2		11.2		7.0		B		4.31		6.94		4.46		7.14

				3		C		11.6		7.0		11.7		7.2		C		4.31		7.14		4.27		6.94

				3		D		11.6		7.2		11.8		7.1		D		4.31		6.94		4.24		7.04

				3		E		11.8		7.1		11.6		7.0		E		4.24		7.04		4.31		7.14

		11		6		A		11.5		7.0		11.5		7.0		A		4.35		7.14		4.35		7.14

				6		B		11.5		7.0		11.5		7.1		B		4.35		7.14		4.35		7.04

				6		C		12.0		7.0		11.9		7.0		C		4.17		7.14		4.20		7.14

				6		D		11.7		7.0		11.8		7.0		D		4.27		7.14		4.24		7.14

				6		E		11.8		7.0		12.0		7.1		E		4.24		7.14		4.17		7.04

		11		9		A		11.3		7.3		11.4		7.2		A		4.42		6.85		4.39		6.94

				9		B		11.6		5.8		11.4		7.2		B		4.31		6.90		4.39		6.94

				9		C		11.8		7.0		11.9		7.1		C		4.24		7.13		4.20		7.04

				9		D		11.6		7.1		11.8		6.9		D		4.31		7.04		4.24		7.25

				9		E		11.7		7.0		12.0		7.0		E		4.27		7.14		4.17		7.14

		12		3		A		11.7		7.1		11.6		7.1		A		4.27		7.04		4.31		7.04

				3		B		11.8		7.0		11.7		7.0		B		4.24		7.14		4.27		7.14

				3		C		11.9		7.0		11.8		7.0		C		4.20		7.14		4.24		7.14

				3		D		12.0		7.0		11.9		7.0		D		4.17		7.14		4.20		7.14

				3		E		11.8		7.1		11.8		7.0		E		4.24		7.04		4.24		7.14

		12		6		A		11.7		7.1		11.8		7.0		A		4.27		7.04		4.24		7.14

				6		B		11.6		7.0		11.6		7.0		B		4.31		7.14		4.31		7.14

				6		C		12.0		7.0		11.9		7.2		C		4.17		7.14		4.20		6.94

				6		D		11.8		7.0		12.0		7.0		D		4.24		7.14		4.17		7.14

				6		E		12.0		7.0		11.9		7.0		E		4.17		7.14		4.20		7.14

		12		9		A		11.9		7.0		11.7		7.0		A		4.20		7.14		4.27		7.14

				9		B		11.6		5.6		11.7		7.0		B		4.31		7.14		4.27		7.14

				9		C		11.8		7.0		11.8		7.1		C		4.24		7.14		4.24		7.04

				9		D		11.9		7.1		12.0		7.0		D		4.20		7.04		4.17		7.14

				9		E		11.8		7.0		12.0		7.2		E		4.24		7.14		4.17		6.94

		13		3		A		11.5		7.0		11.5		7.1		A		4.35		7.14		4.35		7.04

				3		B		11.6		7.2		11.0		7.2		B		4.31		6.94		4.55		6.94

				3		C		11.4		7.2		11.7		7.2		C		4.39		6.94		4.27		6.94

				3		D		11.7		7.1		11.4		7.0		D		4.27		7.04		4.39		7.14

				3		E		11.7		7.0		11.7		7.1		E		4.27		7.14		4.27		7.04

		13		6		A		11.6		7.2		11.6		7.2		A		4.31		6.94		4.31		6.94

				6		B		11.5		7.1		11.6		7.1		B		4.35		7.04		4.31		7.04

				6		C		12.0		7.0		12.0		7.0		C		4.17		7.14		4.17		7.14

				6		D		11.7		7.0		11.7		7.0		D		4.27		7.14		4.27		7.14

				6		E		12.0		7.0		11.8		7.0		E		4.17		7.14		4.24		7.14

		13		9		A		11.6		7.0		11.6		7.1		A		4.31		7.14		4.31		7.04

				9		B		11.5		5.7		11.6		7.1		B		4.35		7.02		4.31		7.04

				9		C		11.8		7.0		11.8		7.0		C		4.24		7.14		4.24		7.14

				9		D		11.6		7.0		11.8		7.0		D		4.31		7.14		4.24		7.14

				9		E		11.7		7.2		12.0		7.1		E		4.27		6.94		4.17		7.04

		14		3		A		11.8		7.0		11.7		7.0		A		4.24		7.14		4.27		7.14

				3		B		11.8		7.0		11.5		7.0		B		4.24		7.14		4.35		7.14

				3		C		11.8		7.0		11.7		7.2		C		4.24		7.14		4.27		6.94

				3		D		11.7		7.0		11.8		7.1		D		4.27		7.14		4.24		7.04

				3		E		11.8		7.0		11.7		7.1		E		4.24		7.14		4.27		7.04

		14		6		A		11.8		7.0		11.6		6.8		A		4.24		7.14		4.31		7.35

				6		B		11.8		7.0		11.8		7.0		B		4.24		7.14		4.24		7.14

				6		C		12.2		6.8		12.0		7.2		C		4.10		7.35		4.17		6.94

				6		D		11.8		7.0		11.9		7.1		D		4.24		7.14		4.20		7.04

				6		E		12.2		6.9		12.0		7.0		E		4.10		7.25		4.17		7.14

		14		9		A		11.8		7.0		11.7		7.0		A		4.24		7.14		4.27		7.14

				9		B		11.7		5.6		11.7		7.0		B		4.27		7.14		4.27		7.14

				9		C		12.0		6.9		11.8		7.2		C		4.17		7.25		4.24		6.94

				9		D		11.6		7.0		11.8		7.2		D		4.31		7.14		4.24		6.94

				9		E		11.7		7.0		11.8		7.2		E		4.27		7.14		4.24		6.94

		15		3		A		11.7		7.0		11.7		7.0		A		4.27		7.14		4.27		7.14

				3		B		11.7		7.0		11.4		7.0		B		4.27		7.14		4.39		7.14

				3		C		11.9		7.0		11.8		7.0		C		4.20		7.14		4.24		7.14

				3		D		12.1		7.0		11.9		6.9		D		4.13		7.14		4.20		7.25

				3		E		11.7		7.0		11.7		7.1		E		4.27		7.14		4.27		7.04

		15		6		A		11.7		7.0		11.7		7.0		A		4.27		7.14		4.27		7.14

				6		B		11.7		7.0		11.7		7.1		B		4.27		7.14		4.27		7.04

				6		C		12.0		7.0		12.0		7.0		C		4.17		7.14		4.17		7.14

				6		D		11.9		7.0		11.5		6.8		D		4.20		7.14		4.35		7.35

				6		E		12.2		7.0		12.2		7.0		E		4.10		7.14		4.10		7.14

		15		9		A		11.8		7.1		11.7		7.0		A		4.24		7.04		4.27		7.14

				9		B		11.7		5.6		11.7		7.0		B		4.27		7.14		4.27		7.14

				9		C		12.1		7.0		12.0		7.2		C		4.13		7.14		4.17		6.94

				9		D		11.7		7.2		11.7		6.8		D		4.27		6.94		4.27		7.35

				9		E		11.9		7.1		11.7		7.0		E		4.20		7.04		4.27		7.14

		16		3		A		11.8		7.0		11.6		7.0		A		4.24		7.14		4.31		7.14				4.20

				3		B		11.6		7.0		11.8		7.0		B		4.31		7.14		4.24		7.14				4.24

				3		C		11.7		7.0		11.7		7.0		C		4.27		7.14		4.27		7.14				7.11

				3		D		12.0		7.0		11.8		7.0		D		4.17		7.14		4.24		7.14				7.12

				3		E		11.8		7.0		11.6		7.0		E		4.24		7.14		4.31		7.14

		16		6		A		11.9		7.0		11.7		7.0		A		4.20		7.14		4.27		7.14

				6		B		11.9		7.2		11.7		7.0		B		4.20		6.94		4.27		7.14

				6		C		12.0		7.0		12.0		7.0		C		4.17		7.14		4.17		7.14

				6		D		11.9		7.1		11.9		7.0		D		4.20		7.04		4.20		7.14

				6		E		11.9		7.1		11.8		7.0		E		4.20		7.04		4.24		7.14

		16		9		A		12.0		7.0		11.8		7.0		A		4.17		7.14		4.24		7.14

				9		B		11.8		5.6		11.8		7.0		B		4.24		7.14		4.24		7.14

				9		C		12.6		7.0		11.9		7.2		C		3.97		7.14		4.20		6.94

				9		D		11.8		7.0		12.0		7.0		D		4.24		7.14		4.17		7.14

				9		E		12.0		7.1		11.8		7.1		E		4.17		7.04		4.24		7.04

				Stage 1				width		length		width		length				wales		courses		wales		courses

				off		Sample		cm		cm		cm		cm		Sample		per cm		per cm		per cm		per cm

				machine		Number		COMB		COMB		Main		Main		Number		COMB		COMB		Main		Main

																3		4.25		7.11

																6		4.19		7.06

																9		4.16		7.12

																		4.25		7.11

																		4.19		7.06

																		4.16		7.12

																mean		2.35		1.41

																		2.39		1.42

																		2.40		1.40

																sd		0.053		0.000

																		0.016		0.083

																		0.110		0.045

																cv		0.023		0.000

																		0.007		0.059

																		0.046		0.032
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														Same Sample after static wet relaxation								TD:6

														Jess measure 11 times								Sample 6A

														Mum measured 10 times

														What is the marrgin of error?

														50

						comb				main				Comb		Comb		Main		Main		Comb Ks		Main Ks

						width		length		width		length		w/cm		c/cm		w/cm		c/cm

						11.4		7.0		11.2		6.8		4.39		7.14		4.46		7.35		20.39		21.37

						11.4		6.9		11.4		6.9		4.39		7.25		4.39		7.25		20.69		20.69

						11.4		7.0		11.4		6.7		4.39		7.14		4.39		7.46		20.39		21.31

						11.6		6.7		11.4		6.9		4.31		7.46		4.39		7.25		20.94		20.69

						11.4		6.6		11.3		7.0		4.39		7.58		4.42		7.14		21.63		20.57		20.75		20.85

						11.2		7.0		11.4		7.0		4.46		7.14		4.39		7.14		20.76		20.39

						11.4		7.0		11.2		6.8		4.39		7.14		4.46		7.35		20.39		21.37

						11.4		7.0		11.4		6.7		4.39		7.14		4.39		7.46		20.39		21.31

						11.3		6.8		11.3		6.9		4.42		7.35		4.42		7.25		21.18		20.87

						11.4		7.0		11.4		6.8		4.39		7.14		4.39		7.35		20.39		20.99

						11.5		6.7		11.6		7.1		4.35		7.46		4.31		7.04		21.12		19.76

						11.4		7.0		11.5		7.0		4.39		7.14		4.35		7.14		20.39		20.22

						11.5		6.8		11.7		7.0		4.35		7.35		4.27		7.14		20.81		19.87

						11.4		6.8		12.0		7.0		4.39		7.35		4.17		7.14		20.99		19.37

						11.4		7.0		12.0		7.0		4.39		7.14		4.17		7.14		20.39		19.37

						12.0		7.5		11.8		6.7		4.17		6.67		4.24		7.46		18.08		20.58

						11.9		7.0		11.8		7.0		4.20		7.14		4.24		7.14		19.54		19.70

						11.8		7.1		11.6		6.9		4.24		7.04		4.31		7.25		19.43		20.33

						11.6		7.0		11.6		7.0		4.31		7.14		4.31		7.14		20.04		20.04

						11.7		7.5		11.5		7.0		4.27		6.67		4.35		7.14		18.55		20.22

						11.5		6.8		11.6		7.0		4.35		7.35		4.31		7.14		20.81		20.04

				SD:		0.20		0.22		0.23		0.12		0.07		0.22		0.09		0.13		0.85		0.63

																						20.35		20.43





																								working

		Ks values																SL per needle (cm)				0.8068333		0.8068333

																		SL x SL				0.650979974

								w/cm comb								c/cm Comb						Mean						Ks

								Mean								Mean						N=CxW						Value

								TD 3		TD 6		TD 9				TD 3		TD 6		TD 9		TD 3		TD 6		TD 9		TD 3		TD 6		TD 9

						Stage 1		4.57		4.60		4.67				6.36		6.30		6.19		29.08		28.95		28.93		18.93		18.85		18.83

						Stage 2		4.51		4.50		4.52				6.87		6.78		6.52		31.00		30.49		29.48		20.18		19.85		19.19

						Stage 3		4.53		4.52		4.54				6.96		6.87		6.67		31.54		31.06		30.26		20.53		20.22		19.70

						Stage 4		4.42		4.41		4.43				6.96		6.89		6.80		30.82		30.37		30.16		20.06		19.77		19.63

						Stage 5		4.43		4.40		4.42				6.93		6.83		6.84		30.70		30.07		30.27		19.99		19.57		19.70

						Stage 6		4.42		4.39		4.42				7.04		6.94		6.74		31.16		30.51		29.79		20.29		19.86		19.39

						Stage 7		4.40		4.41		4.38				7.14		7.08		7.08		31.44		31.23		30.99		20.47		20.33		20.17

						Stage 8		4.30		4.27		4.29				7.28		7.25		7.25		31.27		30.97		31.08		20.36		20.16		20.23

						Stage 9		4.37		4.33		4.34				7.23		7.14		7.17		31.59		30.90		31.12		20.56		20.11		20.26

						Stage 10		4.34		4.29		4.30				7.14		7.14		7.14		31.01		30.64		30.72		20.18		19.94		20.00

						Stage 11		4.31		4.27		4.31				7.04		7.14		7.01		30.36		30.53		30.23		19.77		19.88		19.68

						Stage 12		4.22		4.23		4.24				7.10		7.12		7.12		30.00		30.14		30.18		19.53		19.62		19.65

						Stage 13		4.32		4.25		4.30				7.04		7.08		7.08		30.41		30.12		30.41		19.80		19.61		19.79

						Stage 14		4.24		4.18		4.25				7.14		7.21		7.16		30.32		30.13		30.46		19.74		19.62		19.83

						Stage 15		4.23		4.20		4.22				7.14		7.14		7.06		30.22		30.02		29.83		19.67		19.54		19.42

						Stage 16		4.25		4.19		4.16				7.14		7.06		7.12		30.32		29.63		29.60		19.74		19.29		19.27

								w/cm main								c/cm Main Roller						Mean						Ks

								Mean								Mean						N=CxW						Value

								TD 3		TD 6		TD 9				TD 3		TD 6		TD 9		TD 3		TD 6		TD 9		TD 3		TD 6		TD 9

						Stage 1		4.46		4.52		4.64				6.85		6.63		6.12		30.53		29.97		28.37		19.87		19.51		18.47

						Stage 2		4.46		4.46		4.53				7.17		6.91		6.49		31.94		30.87		29.42		20.79		20.09		19.15

						Stage 3		4.50		4.52		4.55				7.20		7.03		6.69		32.46		31.78		30.45		21.13		20.69		19.82

						Stage 4		4.43		4.42		4.41				7.02		6.94		6.83		31.13		30.68		30.12		20.27		19.97		19.61

						Stage 5		4.43		4.44		4.41				7.00		6.83		6.83		30.99		30.33		30.12		20.17		19.75		19.61

						Stage 6		4.43		4.39		4.42				7.08		6.96		6.79		31.40		30.60		30.01		20.44		19.92		19.54

						Stage 7		4.40		4.39		4.37				7.18		7.14		7.10		31.61		31.38		31.04		20.58		20.43		20.21

						Stage 8		4.30		4.31		4.28				7.31		7.27		7.25		31.46		31.33		31.02		20.48		20.40		20.20

						Stage 9		4.37		4.34		4.31				7.16		7.14		7.14		31.31		31.01		30.79		20.38		20.18		20.05

						Stage 10		4.34		4.30		4.27				7.14		7.10		7.18		31.00		30.51		30.65		20.18		19.86		19.95

						Stage 11		4.33		4.26		4.28				7.06		7.10		7.06		30.56		30.26		30.20		19.89		19.70		19.66

						Stage 12		4.25		4.22		4.22				7.12		7.10		7.08		30.29		30.00		29.92		19.72		19.53		19.47

						Stage 13		4.37		4.26		4.25				7.02		7.08		7.08		30.66		30.17		30.12		19.96		19.64		19.61

						Stage 14		4.28		4.22		4.25				7.06		7.13		7.02		30.24		30.04		29.86		19.68		19.56		19.44

						Stage 15		4.27		4.23		4.25				7.14		7.16		7.15		30.53		30.32		30.38		19.88		19.74		19.78

						Stage 16		4.27		4.23		4.22				7.14		7.14		7.08		30.53		30.22		29.86		19.87		19.67		19.44
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				Comparison of Mundens theory: Kc x Kw =Ks

		Averages for Kw Kc and Ks values

						COMB		Kw values						Kc values						COMB		Calculated Ks Values						Ks Values

								TD 3		TD 6		TD 9		TD 3		TD 6		TD 9										Mean		SD

						Stage 1		3.69		3.71		3.77		5.13		5.08		4.99		Stage 1		18.93		18.85		18.83		18.87		0.05

						Stage 2		3.64		3.63		3.65		5.54		5.47		5.26		Stage 2		20.18		19.85		19.19		19.74		0.50

						Stage 3		3.65		3.65		3.66		5.62		5.54		5.38		Stage 3		20.53		20.22		19.70		20.15		0.42

						Stage 4		3.57		3.56		3.58		5.62		5.56		5.49		Stage 4		20.06		19.77		19.63		19.82		0.22

						Stage 5		3.58		3.55		3.57		5.59		5.51		5.52		Stage 5		19.99		19.57		19.70		19.75		0.21

						Stage 6		3.57		3.55		3.56		5.68		5.60		5.44		Stage 6		20.29		19.86		19.39		19.85		0.45

						Stage 7		3.55		3.56		3.53		5.76		5.71		5.71		Stage 7		20.47		20.33		20.17		20.32		0.15

						Stage 8		3.47		3.45		3.46		5.87		5.85		5.85		Stage 8		20.36		20.16		20.23		20.25		0.10

						Stage 9		3.53		3.49		3.50		5.83		5.76		5.78		Stage 9		20.56		20.11		20.26		20.31		0.23

						Stage 10		3.50		3.46		3.47		5.76		5.76		5.76		Stage 10		20.18		19.94		20.00		20.04		0.13

						Stage 11		3.48		3.45		3.48		5.68		5.76		5.66		Stage 11		19.77		19.88		19.68		19.77		0.10

						Stage 12		3.41		3.41		3.42		5.73		5.75		5.75		Stage 12		19.53		19.62		19.65		19.60		0.06

						Stage 13		3.48		3.43		3.47		5.68		5.71		5.71		Stage 13		19.80		19.61		19.79		19.73		0.11

						Stage 14		3.42		3.37		3.43		5.76		5.81		5.78		Stage 14		19.74		19.62		19.83		19.73		0.11

						Stage 15		3.41		3.39		3.41		5.76		5.76		5.70		Stage 15		19.67		19.54		19.42		19.54		0.13

						Stage 16		3.43		3.38		3.35		5.76		5.70		5.75		Stage 16		19.74		19.29		19.27		19.43		0.27

								Kw values						Kc values						Main Roller

								TD 3		TD 6		TD 9		TD 3		TD 6		TD 9										mean		SD

						Stage 1		3.60		3.65		3.74		5.53		5.35		4.93		Stage 1		19.87		19.51		18.47		19.28		0.73

						Stage 2		3.60		3.60		3.65		5.78		5.58		5.24		Stage 2		20.79		20.09		19.15		20.01		0.82

						Stage 3		3.63		3.65		3.67		5.81		5.67		5.39		Stage 3		21.13		20.69		19.82		20.55		0.67

						Stage 4		3.58		3.56		3.56		5.67		5.60		5.51		Stage 4		20.27		19.97		19.61		19.95		0.33

						Stage 5		3.57		3.58		3.56		5.65		5.51		5.51		Stage 5		20.17		19.75		19.61		19.84		0.30

						Stage 6		3.58		3.55		3.56		5.71		5.62		5.48		Stage 6		20.44		19.92		19.54		19.97		0.45

						Stage 7		3.55		3.55		3.53		5.80		5.76		5.73		Stage 7		20.58		20.43		20.21		20.41		0.19

						Stage 8		3.47		3.48		3.45		5.90		5.86		5.85		Stage 8		20.48		20.40		20.20		20.36		0.15

						Stage 9		3.53		3.50		3.48		5.78		5.76		5.76		Stage 9		20.38		20.18		20.05		20.21		0.17

						Stage 10		3.50		3.47		3.44		5.76		5.73		5.80		Stage 10		20.18		19.86		19.95		20.00		0.16

						Stage 11		3.49		3.44		3.45		5.70		5.73		5.70		Stage 11		19.89		19.70		19.66		19.75		0.12

						Stage 12		3.43		3.41		3.41		5.75		5.73		5.71		Stage 12		19.72		19.53		19.47		19.57		0.13

						Stage 13		3.52		3.44		3.43		5.67		5.71		5.71		Stage 13		19.96		19.64		19.61		19.73		0.19

						Stage 14		3.45		3.40		3.43		5.70		5.75		5.67		Stage 14		19.68		19.56		19.44		19.56		0.12

						Stage 15		3.45		3.41		3.43		5.76		5.78		5.76		Stage 15		19.88		19.74		19.78		19.80		0.07

						Stage 16		3.45		3.41		3.40		5.76		5.76		5.71		Stage 16		19.87		19.67		19.44		19.66		0.22

										Constants

								Stage 5		3.57		5.55		19.80

								Stage 10		3.47		5.76		20.02

								Stage 15		3.42		5.76		19.67

								Stage 16		3.40		5.74		19.55





		

		All Ks values to esbablish the SD at each stage

																																								SL per needle (cm)

																																								0.8068333		0.8068333

										width		length		width		length				wales		courses		wales		courses

								Sample		cm		cm		cm		cm		Sample		per cm		per cm		per cm		per cm		N=CxW		N=CxW		Ks		Ks		Comb		Comb		Main		Main										min		max		min		max						comb		comb

				Stage				Number		COMB		COMB		Main		Main		Number		COMB		COMB		Main		Main		comb		main roller		comb		Main		average		SD		Average		SD																						min		max		min		max

				1		3		A		10.8		7.8		11.1		7.3		A		4.63		6.41		4.50		6.85		29.68		30.85		19.32		20.08		18.93		0.32		19.87		0.23				0.650979974		0.650979974				18.61		19.25		19.64		20.10		1		3		18.61		19.25		19.64		20.10		6		18.59		19.09		19.13		19.85		9		18.37		19.29		18.27		18.66

						3		B		10.9		7.8		11.1		7.3		B		4.59		6.41		4.50		6.85		29.40		30.85		19.14		20.08												0.650979974		0.650979974				0.00		0.00		0.00		0.00		2				19.96		20.40		20.10		21.49				19.20		20.49		19.60		20.57				18.93		19.45		18.98		19.32

						3		C		11.1		7.8		11.3		7.3		C		4.50		6.41		4.42		6.85		28.88		30.31		18.80		19.73												0.650979974		0.650979974				0.00		0.00		0.00		0.00		3				20.43		20.64		20.86		21.40				19.77		20.67		19.95		21.43				19.42		19.97		19.64		19.99

						3		D		11		8		11.4		7.3		D		4.55		6.25		4.39		6.85		28.41		30.04		18.49		19.56												0.650979974		0.650979974				0.00		0.00		0.00		0.00		4				19.85		20.27		19.93		20.60				19.46		20.09		19.83		20.11				19.29		19.98		19.42		19.80

						3		E		10.9		7.9		11.2		7.3		E		4.59		6.33		4.46		6.85		29.03		30.58		18.90		19.91												0.650979974		0.650979974				0.00		0.00		0.00		0.00		5				19.63		20.35		19.80		20.55				19.42		19.73		19.59		19.90				19.48		19.93		19.42		19.80

				1		6		A		10.6		8		10.7		8		A		4.72		6.25		4.67		6.25		29.48		29.21		19.19		19.01		18.84		0.25		19.49		0.36				0.650979974		0.650979974				18.59		19.09		19.13		19.85		6				20.16		20.41		20.08		20.80				19.72		20.01		19.64		20.20				19.14		19.64		19.20		19.87

						6		B		10.8		8		10.7		7.9		B		4.63		6.25		4.67		6.33		28.94		29.58		18.84		19.25												0.650979974		0.650979974				0.00		0.00		0.00		0.00		7				20.37		20.57		20.38		20.77				20.12		20.54		20.35		20.51				20.11		20.23		19.96		20.46

						6		C		11.1		7.8		11.3		7.3		C		4.50		6.41		4.42		6.85		28.88		30.31		18.80		19.73												0.650979974		0.650979974				0.00		0.00		0.00		0.00		8				20.16		20.56		20.11		20.85				19.88		20.45		19.92		20.88				19.97		20.49		19.98		20.42

						6		D		11		8		11.4		7.3		D		4.55		6.25		4.39		6.85		28.41		30.04		18.49		19.56												0.650979974		0.650979974				0.00		0.00		0.00		0.00		9				20.00		21.13		20.05		20.72				19.85		20.38		19.90		20.47				19.96		20.55		19.72		20.37

						6		E		10.9		7.9		11.2		7.3		E		4.59		6.33		4.46		6.85		29.03		30.58		18.90		19.91												0.650979974		0.650979974				0.00		0.00		0.00		0.00		10				19.90		20.47		20.04		20.33				19.61		20.28		19.50		20.23				19.87		20.12		19.59		20.32

				1		9		A		10.7		8.4		10.6		8.4		A		4.67		5.95		4.72		5.95		27.81		28.08		18.11		18.28		18.83		0.46		18.46		0.19				0.650979974		0.650979974				18.37		19.29		18.27		18.66		11				19.34		20.20		19.32		20.47				19.52		20.23		19.28		20.12				19.48		19.87		19.34		19.97

						9		B		10.6		6.4		10.6		8.4		B		4.72		6.25		4.72		5.95		29.48		28.08		19.19		18.28												0.650979974		0.650979974				0.00		0.00		0.00		0.00		12				19.40		19.66		19.59		19.84				19.34		19.89		19.14		19.92				19.37		19.93		19.05		19.90

						9		C		10.7		8		10.9		8		C		4.67		6.25		4.59		6.25		29.21		28.67		19.01		18.66												0.650979974		0.650979974				0.00		0.00		0.00		0.00		13				19.51		20.08		19.44		20.48				19.33		19.88		19.44		19.84				19.49		20.09		19.32		19.89

						9		D		10.6		8		10.9		8.1		D		4.72		6.25		4.59		6.17		29.48		28.32		19.19		18.43												0.650979974		0.650979974				0.00		0.00		0.00		0.00		14				19.66		19.81		19.32		20.05				19.45		19.77		18.89		20.24				19.67		19.98		19.05		19.83

						9		E		10.9		8		10.9		8		E		4.59		6.25		4.59		6.25		28.67		28.67		18.66		18.66												0.650979974		0.650979974				0.00		0.00		0.00		0.00		15				19.38		19.97		19.57		20.19				19.20		19.89		19.07		20.41				19.15		19.68		19.20		20.37

				2		3		A		11		7.4		11.1		6.7		A		4.55		6.76		4.50		7.46		30.71		33.62		19.99		21.88		20.18		0.22		20.80		0.69				0.650979974		0.650979974				19.96		20.40		20.10		21.49		16				19.49		19.99		19.70		20.04				19.09		19.48		19.46		19.89				18.75		19.79		19.15		19.73

						3		B		11		7.4		11.1		7		B		4.55		6.76		4.50		7.14		30.71		32.18		19.99		20.95												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		C		11.1		7.3		11.3		7.2		C		4.50		6.85		4.42		6.94		30.85		30.73		20.08		20.00												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		D		11.2		7.1		11.3		7		D		4.46		7.04		4.42		7.14		31.44		31.61		20.47		20.57												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		E		11.1		7.2		11.3		7		E		4.50		6.94		4.42		7.14		31.28		31.61		20.36		20.57												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				2		6		A		11.1		7.6		11		7.6		A		4.50		6.58		4.55		6.58		29.63		29.90		19.29		19.47		19.85		0.64		20.09		0.49				0.650979974		0.650979974				19.20		20.49		19.60		20.57

						6		B		11.1		7.7		11.1		7.4		B		4.50		6.49		4.50		6.76		29.25		30.44		19.04		19.81												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		C		11.1		7.3		11.3		7.2		C		4.50		6.85		4.42		6.94		30.85		30.73		20.08		20.00												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		D		11.2		7.1		11.3		7		D		4.46		7.04		4.42		7.14		31.44		31.61		20.47		20.57												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		E		11.1		7.2		11.3		7		E		4.50		6.94		4.42		7.14		31.28		31.61		20.36		20.57												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				2		9		A		11		7.8		10.9		7.8		A		4.55		6.41		4.59		6.41		29.14		29.40		18.97		19.14		19.19		0.26		19.15		0.17				0.650979974		0.650979974				18.93		19.45		18.98		19.32

						9		B		10.9		6.2		10.9		7.8		B		4.59		6.45		4.59		6.41		29.59		29.40		19.27		19.14												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		C		11.2		7.5		11.1		7.6		C		4.46		6.67		4.50		6.58		29.76		29.63		19.37		19.29												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		D		11		7.6		11.1		7.6		D		4.55		6.58		4.50		6.58		29.90		29.63		19.47		19.29												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		E		11.2		7.7		11.2		7.7		E		4.46		6.49		4.46		6.49		28.99		28.99		18.87		18.87												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				3		3		A		11		7.2		11.1		6.9		A		4.55		6.94		4.50		7.25		31.57		32.64		20.55		21.25		20.53		0.10		21.13		0.27				0.650979974		0.650979974				20.43		20.64		20.86		21.40

						3		B		11		7.2		11.2		7		B		4.55		6.94		4.46		7.14		31.57		31.89		20.55		20.76												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		C		11		7.2		11.1		7		C		4.55		6.94		4.50		7.14		31.57		32.18		20.55		20.95												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		D		11.1		7.1		11		6.9		D		4.50		7.04		4.55		7.25		31.72		32.94		20.65		21.44												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		E		11.1		7.2		11.1		6.9		E		4.50		6.94		4.50		7.25		31.28		32.64		20.36		21.25												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				3		6		A		11		7.4		11.1		7.4		A		4.55		6.76		4.50		6.76		30.71		30.44		19.99		19.81		20.22		0.45		20.69		0.74				0.650979974		0.650979974				19.77		20.67		19.95		21.43

						6		B		11.1		7.5		11		7.4		B		4.50		6.67		4.55		6.76		30.03		30.71		19.55		19.99												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		C		11		7.2		11.1		7		C		4.55		6.94		4.50		7.14		31.57		32.18		20.55		20.95												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		D		11.1		7.1		11		6.9		D		4.50		7.04		4.55		7.25		31.72		32.94		20.65		21.44												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		E		11.1		7.2		11.1		6.9		E		4.50		6.94		4.50		7.25		31.28		32.64		20.36		21.25												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				3		9		A		11		7.7		10.9		7.6		A		4.55		6.49		4.59		6.58		29.52		30.18		19.21		19.65		19.69		0.28		19.82		0.17				0.650979974		0.650979974				19.42		19.97		19.64		19.99

						9		B		10.9		6		10.9		7.6		B		4.59		6.67		4.59		6.58		30.58		30.18		19.91		19.65												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		C		11.1		7.4		11		7.4		C		4.50		6.76		4.55		6.76		30.44		30.71		19.81		19.99												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		D		11.1		7.4		11.1		7.4		D		4.50		6.76		4.50		6.76		30.44		30.44		19.81		19.81												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		E		11		7.5		11		7.4		E		4.55		6.67		4.55		6.76		30.30		30.71		19.73		19.99												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				4		3		A		11.2		7.2		11.2		7		A		4.46		6.94		4.46		7.14		31.00		31.89		20.18		20.76		20.06		0.21		20.27		0.33				0.650979974		0.650979974				19.85		20.27		19.93		20.60

						3		B		11.3		7.1		11.2		7.1		B		4.42		7.04		4.46		7.04		31.16		31.44		20.28		20.47												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		C		11.3		7.2		11.3		7.2		C		4.42		6.94		4.42		6.94		30.73		30.73		20.00		20.00												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		D		11.4		7.1		11.4		7.1		D		4.39		7.04		4.39		7.04		30.89		30.89		20.11		20.11												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		E		11.3		7.3		11.3		7.2		E		4.42		6.85		4.42		6.94		30.31		30.73		19.73		20.00												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				4		6		A		11.3		7.3		11.3		7.2		A		4.42		6.85		4.42		6.94		30.31		30.73		19.73		20.00		19.77		0.32		19.97		0.14				0.650979974		0.650979974				19.46		20.09		19.83		20.11

						6		B		11.4		7.4		11.3		7.3		B		4.39		6.76		4.42		6.85		29.63		30.31		19.29		19.73												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		C		11.3		7.2		11.3		7.2		C		4.42		6.94		4.42		6.94		30.73		30.73		20.00		20.00												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		D		11.4		7.1		11.4		7.1		D		4.39		7.04		4.39		7.04		30.89		30.89		20.11		20.11												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		E		11.3		7.3		11.3		7.2		E		4.42		6.85		4.42		6.94		30.31		30.73		19.73		20.00												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				4		9		A		11.2		7.4		11.3		7.3		A		4.46		6.76		4.42		6.85		30.16		30.31		19.64		19.73		19.63		0.34		19.61		0.19				0.650979974		0.650979974				19.29		19.98		19.42		19.80

						9		B		11.2		5.8		11.3		7.3		B		4.46		6.90		4.42		6.85		30.79		30.31		20.04		19.73												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		C		11.4		7.4		11.4		7.3		C		4.39		6.76		4.39		6.85		29.63		30.04		19.29		19.56												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		D		11.2		7.3		11.3		7.3		D		4.46		6.85		4.42		6.85		30.58		30.31		19.91		19.73												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		E		11.4		7.4		11.4		7.4		E		4.39		6.76		4.39		6.76		29.63		29.63		19.29		19.29												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				5		3		A		11.2		7.2		11.1		7.1		A		4.46		6.94		4.50		7.04		31.00		31.72		20.18		20.65		19.99		0.36		20.18		0.37				0.650979974		0.650979974				19.63		20.35		19.80		20.55

						3		B		11.2		7.1		11.2		7.1		B		4.46		7.04		4.46		7.04		31.44		31.44		20.47		20.47												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		C		11.4		7.3		11.4		7.2		C		4.39		6.85		4.39		6.94		30.04		30.46		19.56		19.83												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		D		11.3		7.3		11.4		7.2		D		4.42		6.85		4.39		6.94		30.31		30.46		19.73		19.83												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		E		11.3		7.2		11.4		7.1		E		4.42		6.94		4.39		7.04		30.73		30.89		20.00		20.11												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				5		6		A		11.3		7.3		11.2		7.3		A		4.42		6.85		4.46		6.85		30.31		30.58		19.73		19.91		19.57		0.16		19.75		0.16				0.650979974		0.650979974				19.42		19.73		19.59		19.90

						6		B		11.3		7.4		11.3		7.3		B		4.42		6.76		4.42		6.85		29.90		30.31		19.46		19.73												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		C		11.4		7.3		11.2		7.3		C		4.39		6.85		4.46		6.85		30.04		30.58		19.56		19.91												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		D		11.3		7.3		11.2		7.4		D		4.42		6.85		4.46		6.76		30.31		30.16		19.73		19.64												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		E		11.5		7.3		11.4		7.3		E		4.35		6.85		4.39		6.85		29.78		30.04		19.39		19.56												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				5		9		A		11.3		7.3		11.3		7.3		A		4.42		6.85		4.42		6.85		30.31		30.31		19.73		19.73		19.70		0.22		19.61		0.19				0.650979974		0.650979974				19.48		19.93		19.42		19.80

						9		B		11.2		5.8		11.3		7.3		B		4.46		6.90		4.42		6.85		30.79		30.31		20.04		19.73												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		C		11.4		7.3		11.3		7.3		C		4.39		6.85		4.42		6.85		30.04		30.31		19.56		19.73												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		D		11.3		7.3		11.4		7.3		D		4.42		6.85		4.39		6.85		30.31		30.04		19.73		19.56												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		E		11.3		7.4		11.4		7.4		E		4.42		6.76		4.39		6.76		29.90		29.63		19.46		19.29												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				6		3		A		11.3		7.1		11.2		7		A		4.42		7.04		4.46		7.14		31.16		31.89		20.28		20.76		20.29		0.13		20.44		0.36				0.650979974		0.650979974				20.16		20.41		20.08		20.80

						3		B		11.2		7.1		11.2		7		B		4.46		7.04		4.46		7.14		31.44		31.89		20.47		20.76												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		C		11.3		7.1		11.3		7		C		4.42		7.04		4.42		7.14		31.16		31.61		20.28		20.57												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		D		11.3		7.1		11.4		7.1		D		4.42		7.04		4.39		7.04		31.16		30.89		20.28		20.11												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		E		11.4		7.1		11.3		7.2		E		4.39		7.04		4.42		6.94		30.89		30.73		20.11		20.00												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				6		6		A		11.5		7.2		11.3		7.2		A		4.35		6.94		4.42		6.94		30.19		30.73		19.66		20.00		19.86		0.15		19.92		0.28				0.650979974		0.650979974				19.72		20.01		19.64		20.20

						6		B		11.3		7.2		11.2		7.2		B		4.42		6.94		4.46		6.94		30.73		31.00		20.00		20.18												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		C		11.4		7.2		11.4		7.2		C		4.39		6.94		4.39		6.94		30.46		30.46		19.83		19.83												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		D		11.3		7.2		11.4		7.1		D		4.42		6.94		4.39		7.04		30.73		30.89		20.00		20.11												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		E		11.4		7.2		11.6		7.2		E		4.39		6.94		4.31		6.94		30.46		29.93		19.83		19.49												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				6		9		A		11.3		7.4		11.2		7.3		A		4.42		6.76		4.46		6.85		29.90		30.58		19.46		19.91		19.39		0.25		19.54		0.34				0.650979974		0.650979974				19.14		19.64		19.20		19.87

						9		B		11.2		5.9		11.2		7.3		B		4.46		6.78		4.46		6.85		30.27		30.58		19.70		19.91												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		C		11.4		7.5		11.4		7.4		C		4.39		6.67		4.39		6.76		29.24		29.63		19.03		19.29												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		D		11.4		7.4		11.4		7.4		D		4.39		6.76		4.39		6.76		29.63		29.63		19.29		19.29												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		E		11.3		7.4		11.4		7.4		E		4.42		6.76		4.39		6.76		29.90		29.63		19.46		19.29												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				7		3		A		11.3		7		11.31		6.9		A		4.42		7.14		4.42		7.25		31.61		32.04		20.57		20.85		20.47		0.10		20.58		0.20				0.650979974		0.650979974				20.37		20.57		20.38		20.77

						3		B		11.4		7		11.41		6.9		B		4.39		7.14		4.38		7.25		31.33		31.75		20.39		20.67												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		C		11.4		7		11.4		7		C		4.39		7.14		4.39		7.14		31.33		31.33		20.39		20.39												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		D		11.3		7		11.3		7		D		4.42		7.14		4.42		7.14		31.61		31.61		20.57		20.57												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		E		11.4		7		11.4		7		E		4.39		7.14		4.39		7.14		31.33		31.33		20.39		20.39												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				7		6		A		11.3		7		11.3		7		A		4.42		7.14		4.42		7.14		31.61		31.61		20.57		20.57		20.33		0.21		20.43		0.08				0.650979974		0.650979974				20.12		20.54		20.35		20.51

						6		B		11.2		7.1		11.4		7		B		4.46		7.04		4.39		7.14		31.44		31.33		20.47		20.39												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		C		11.4		7		11.4		7		C		4.39		7.14		4.39		7.14		31.33		31.33		20.39		20.39												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		D		11.4		7.1		11.4		7		D		4.39		7.04		4.39		7.14		30.89		31.33		20.11		20.39												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		E		11.4		7.1		11.4		7		E		4.39		7.04		4.39		7.14		30.89		31.33		20.11		20.39												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				7		9		A		11.5		7		11.4		7		A		4.35		7.14		4.39		7.14		31.06		31.33		20.22		20.39		20.17		0.06		20.21		0.25				0.650979974		0.650979974				20.11		20.23		19.96		20.46

						9		B		11.3		5.7		11.4		7		B		4.42		7.02		4.39		7.14		31.05		31.33		20.21		20.39												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		C		11.5		7		11.5		7.1		C		4.35		7.14		4.35		7.04		31.06		30.62		20.22		19.93												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		D		11.4		7.1		11.4		7		D		4.39		7.04		4.39		7.14		30.89		31.33		20.11		20.39												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		E		11.4		7.1		11.5		7.1		E		4.39		7.04		4.35		7.04		30.89		30.62		20.11		19.93												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				8		3		A		11.7		6.92		11.7		6.9		A		4.27		7.23		4.27		7.25		30.88		30.97		20.10		20.16		20.36		0.20		20.48		0.37				0.650979974		0.650979974				20.16		20.56		20.11		20.85

						3		B		11.6		6.92		11.7		6.9		B		4.31		7.23		4.27		7.25		31.14		30.97		20.27		20.16												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		C		11.7		6.8		11.6		6.7		C		4.27		7.35		4.31		7.46		31.42		32.17		20.46		20.94												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		D		11.6		6.9		11.6		6.9		D		4.31		7.25		4.31		7.25		31.23		31.23		20.33		20.33												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		E		11.6		6.8		11.5		6.8		E		4.31		7.35		4.35		7.35		31.69		31.97		20.63		20.81												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				8		6		A		11.7		6.9		11.7		6.9		A		4.27		7.25		4.27		7.25		30.97		30.97		20.16		20.16		20.16		0.29		20.40		0.48				0.650979974		0.650979974				19.88		20.45		19.92		20.88

						6		B		11.7		6.9		11.7		6.9		B		4.27		7.25		4.27		7.25		30.97		30.97		20.16		20.16												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		C		11.6		6.9		11.5		6.8		C		4.31		7.25		4.35		7.35		31.23		31.97		20.33		20.81												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		D		11.7		6.8		11.4		6.8		D		4.27		7.35		4.39		7.35		31.42		32.25		20.46		20.99												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		E		11.8		7		11.7		7		E		4.24		7.14		4.27		7.14		30.27		30.53		19.70		19.87												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				8		9		A		11.7		6.9		11.7		6.9		A		4.27		7.25		4.27		7.25		30.97		30.97		20.16		20.16		20.23		0.26		20.20		0.22				0.650979974		0.650979974				19.97		20.49		19.98		20.42

						9		B		11.7		6.9		11.7		6.9		B		4.27		7.25		4.27		7.25		30.97		30.97		20.16		20.16												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		C		11.7		6.8		11.7		6.8		C		4.27		7.35		4.27		7.35		31.42		31.42		20.46		20.46												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		D		11.5		6.9		11.6		6.9		D		4.35		7.25		4.31		7.25		31.51		31.23		20.51		20.33												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		E		11.7		7		11.7		7		E		4.27		7.14		4.27		7.14		30.53		30.53		19.87		19.87												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				9		3		A		11.3		6.8		11.3		6.9		A		4.42		7.35		4.42		7.25		32.54		32.06		21.18		20.87		20.57		0.56		20.38		0.33				0.650979974		0.650979974				20.00		21.13		20.05		20.72

						3		B		11.3		6.8		11.3		7		B		4.42		7.35		4.42		7.14		32.54		31.61		21.18		20.57												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		C		11.5		7		11.5		7		C		4.35		7.14		4.35		7.14		31.06		31.06		20.22		20.22												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		D		11.6		7		11.6		7		D		4.31		7.14		4.31		7.14		30.79		30.79		20.04		20.04												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		E		11.5		7		11.5		7		E		4.35		7.14		4.35		7.14		31.06		31.06		20.22		20.22												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				9		6		A		11.4		7		11.4		7		A		4.39		7.14		4.39		7.14		31.33		31.33		20.39		20.39		20.11		0.26		20.18		0.28				0.650979974		0.650979974				19.85		20.38		19.90		20.47

						6		B		11.5		7		11.4		7		B		4.35		7.14		4.39		7.14		31.06		31.33		20.22		20.39												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		C		11.6		7		11.5		7		C		4.31		7.14		4.35		7.14		30.79		31.06		20.04		20.22												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		D		11.5		7		11.5		7		D		4.35		7.14		4.35		7.14		31.06		31.06		20.22		20.22												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		E		11.8		7		11.8		7		E		4.24		7.14		4.24		7.14		30.27		30.27		19.70		19.70												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				9		9		A		11.5		7		11.4		7		A		4.35		7.14		4.39		7.14		31.06		31.33		20.22		20.39		20.26		0.30		20.05		0.32				0.650979974		0.650979974				19.96		20.55		19.72		20.37

						9		B		11.4		5.5		11.4		7		B		4.39		7.27		4.39		7.14		31.90		31.33		20.76		20.39												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		C		11.6		7		11.7		7		C		4.31		7.14		4.27		7.14		30.79		30.53		20.04		19.87												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		D		11.6		7		11.7		7		D		4.31		7.14		4.27		7.14		30.79		30.53		20.04		19.87												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		E		11.5		7		11.8		7		E		4.35		7.14		4.24		7.14		31.06		30.27		20.22		19.70												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				10		3		A		11.4		7		11.5		7		A		4.39		7.14		4.35		7.14		31.33		31.06		20.39		20.22		20.18		0.29		20.18		0.15				0.650979974		0.650979974				19.90		20.47		20.04		20.33

						3		B		11.3		7		11.4		7		B		4.42		7.14		4.39		7.14		31.61		31.33		20.57		20.39												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		C		11.6		7		11.5		7		C		4.31		7.14		4.35		7.14		30.79		31.06		20.04		20.22												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		D		11.7		7		11.6		7		D		4.27		7.14		4.31		7.14		30.53		30.79		19.87		20.04												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		E		11.6		7		11.6		7		E		4.31		7.14		4.31		7.14		30.79		30.79		20.04		20.04												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				10		6		A		11.4		7		11.5		7.1		A		4.39		7.14		4.35		7.04		31.33		30.62		20.39		19.93		19.94		0.33		19.86		0.36				0.650979974		0.650979974				19.61		20.28		19.50		20.23

						6		B		11.6		7		11.5		7		B		4.31		7.14		4.35		7.14		30.79		31.06		20.04		20.22												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		C		11.9		7		11.9		7.1		C		4.20		7.14		4.20		7.04		30.01		29.59		19.54		19.26												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		D		11.6		7		11.6		7		D		4.31		7.14		4.31		7.14		30.79		30.79		20.04		20.04												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		E		11.8		7		11.7		7		E		4.24		7.14		4.27		7.14		30.27		30.53		19.70		19.87												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				10		9		A		11.7		6.9		11.6		6.9		A		4.27		7.25		4.31		7.25		30.97		31.23		20.16		20.33		20.00		0.13		19.96		0.36				0.650979974		0.650979974				19.87		20.12		19.59		20.32

						9		B		11.5		5.7		11.6		6.9		B		4.35		7.02		4.31		7.25		30.51		31.23		19.86		20.33												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		C		11.7		7		11.9		7		C		4.27		7.14		4.20		7.14		30.53		30.01		19.87		19.54												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		D		11.6		7		11.7		7		D		4.31		7.14		4.27		7.14		30.79		30.53		20.04		19.87												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		E		11.6		7		11.8		7		E		4.31		7.14		4.24		7.14		30.79		30.27		20.04		19.70												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				11		3		A		11.4		7		11.5		7.1		A		4.39		7.14		4.35		7.04		31.33		30.62		20.39		19.93		19.77		0.43		19.90		0.57				0.650979974		0.650979974				19.34		20.20		19.32		20.47

						3		B		11.6		7.2		11.2		7		B		4.31		6.94		4.46		7.14		29.93		31.89		19.49		20.76												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		C		11.6		7		11.7		7.2		C		4.31		7.14		4.27		6.94		30.79		29.68		20.04		19.32												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		D		11.6		7.2		11.8		7.1		D		4.31		6.94		4.24		7.04		29.93		29.84		19.49		19.43												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		E		11.8		7.1		11.6		7		E		4.24		7.04		4.31		7.14		29.84		30.79		19.43		20.04												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				11		6		A		11.5		7		11.5		7		A		4.35		7.14		4.35		7.14		31.06		31.06		20.22		20.22		19.88		0.36		19.70		0.42				0.650979974		0.650979974				19.52		20.23		19.28		20.12

						6		B		11.5		7		11.5		7.1		B		4.35		7.14		4.35		7.04		31.06		30.62		20.22		19.93												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		C		12		7		11.9		7		C		4.17		7.14		4.20		7.14		29.76		30.01		19.37		19.54												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		D		11.7		7		11.8		7		D		4.27		7.14		4.24		7.14		30.53		30.27		19.87		19.70												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		E		11.8		7		12		7.1		E		4.24		7.14		4.17		7.04		30.27		29.34		19.70		19.10												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				11		9		A		11.3		7.3		11.4		7.2		A		4.42		6.85		4.39		6.94		30.31		30.46		19.73		19.83		19.68		0.20		19.66		0.32				0.650979974		0.650979974				19.48		19.87		19.34		19.97

						9		B		11.6		5.8		11.4		7.2		B		4.31		6.90		4.39		6.94		29.73		30.46		19.35		19.83												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		C		11.8		7.01		11.9		7.1		C		4.24		7.13		4.20		7.04		30.22		29.59		19.67		19.26												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		D		11.6		7.1		11.8		6.9		D		4.31		7.04		4.24		7.25		30.35		30.70		19.76		19.99												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		E		11.7		7		12		7		E		4.27		7.14		4.17		7.14		30.53		29.76		19.87		19.37												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				12		3		A		11.7		7.1		11.6		7.1		A		4.27		7.04		4.31		7.04		30.10		30.35		19.59		19.76		19.53		0.13		19.71		0.12				0.650979974		0.650979974				19.40		19.66		19.59		19.84

						3		B		11.8		7		11.7		7		B		4.24		7.14		4.27		7.14		30.27		30.53		19.70		19.87												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		C		11.9		7		11.8		7		C		4.20		7.14		4.24		7.14		30.01		30.27		19.54		19.70												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		D		12		7		11.9		7		D		4.17		7.14		4.20		7.14		29.76		30.01		19.37		19.54												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		E		11.8		7.1		11.8		7		E		4.24		7.04		4.24		7.14		29.84		30.27		19.43		19.70												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				12		6		A		11.7		7.1		11.8		7		A		4.27		7.04		4.24		7.14		30.10		30.27		19.59		19.70		19.62		0.28		19.53		0.39				0.650979974		0.650979974				19.34		19.89		19.14		19.92

						6		B		11.6		7		11.6		7		B		4.31		7.14		4.31		7.14		30.79		30.79		20.04		20.04												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		C		12		7		11.9		7.2		C		4.17		7.14		4.20		6.94		29.76		29.18		19.37		18.99												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		D		11.8		7		12		7		D		4.24		7.14		4.17		7.14		30.27		29.76		19.70		19.37												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		E		12		7		11.9		7		E		4.17		7.14		4.20		7.14		29.76		30.01		19.37		19.54												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				12		9		A		11.9		7		11.7		7		A		4.20		7.14		4.27		7.14		30.01		30.53		19.54		19.87		19.65		0.28		19.48		0.43				0.650979974		0.650979974				19.37		19.93		19.05		19.90

						9		B		11.6		5.6		11.7		7		B		4.31		7.14		4.27		7.14		30.79		30.53		20.04		19.87												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		C		11.8		7		11.8		7.1		C		4.24		7.14		4.24		7.04		30.27		29.84		19.70		19.43												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		D		11.9		7.1		12		7		D		4.20		7.04		4.17		7.14		29.59		29.76		19.26		19.37												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		E		11.8		7		12		7.2		E		4.24		7.14		4.17		6.94		30.27		28.94		19.70		18.84												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				13		3		A		11.5		7		11.5		7.1		A		4.35		7.14		4.35		7.04		31.06		30.62		20.22		19.93		19.80		0.28		19.96		0.52				0.650979974		0.650979974				19.51		20.08		19.44		20.48

						3		B		11.6		7.2		11		7.2		B		4.31		6.94		4.55		6.94		29.93		31.57		19.49		20.55												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		C		11.4		7.2		11.7		7.2		C		4.39		6.94		4.27		6.94		30.46		29.68		19.83		19.32												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		D		11.7		7.1		11.4		7		D		4.27		7.04		4.39		7.14		30.10		31.33		19.59		20.39												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		E		11.7		7		11.7		7.1		E		4.27		7.14		4.27		7.04		30.53		30.10		19.87		19.59												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				13		6		A		11.6		7.2		11.6		7.2		A		4.31		6.94		4.31		6.94		29.93		29.93		19.49		19.49		19.61		0.27		19.64		0.20				0.650979974		0.650979974				19.33		19.88		19.44		19.84

						6		B		11.5		7.1		11.6		7.1		B		4.35		7.04		4.31		7.04		30.62		30.35		19.93		19.76												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		C		12		7		12		7		C		4.17		7.14		4.17		7.14		29.76		29.76		19.37		19.37												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		D		11.7		7		11.7		7		D		4.27		7.14		4.27		7.14		30.53		30.53		19.87		19.87												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		E		12		7		11.8		7		E		4.17		7.14		4.24		7.14		29.76		30.27		19.37		19.70												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				13		9		A		11.6		7		11.6		7.1		A		4.31		7.14		4.31		7.04		30.79		30.35		20.04		19.76		19.79		0.30		19.61		0.28				0.650979974		0.650979974				19.49		20.09		19.32		19.89

						9		B		11.5		5.7		11.6		7.1		B		4.35		7.02		4.31		7.04		30.51		30.35		19.86		19.76												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		C		11.8		7		11.8		7		C		4.24		7.14		4.24		7.14		30.27		30.27		19.70		19.70												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		D		11.6		7		11.8		7		D		4.31		7.14		4.24		7.14		30.79		30.27		20.04		19.70												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		E		11.7		7.2		12		7.1		E		4.27		6.94		4.17		7.04		29.68		29.34		19.32		19.10												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				14		3		A		11.8		7		11.7		7		A		4.24		7.14		4.27		7.14		30.27		30.53		19.70		19.87		19.74		0.08		19.68		0.36				0.650979974		0.650979974				19.66		19.81		19.32		20.05

						3		B		11.8		7		11.5		7		B		4.24		7.14		4.35		7.14		30.27		31.06		19.70		20.22												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		C		11.8		7		11.7		7.2		C		4.24		7.14		4.27		6.94		30.27		29.68		19.70		19.32												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		D		11.7		7		11.8		7.1		D		4.27		7.14		4.24		7.04		30.53		29.84		19.87		19.43												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		E		11.8		7		11.7		7.1		E		4.24		7.14		4.27		7.04		30.27		30.10		19.70		19.59												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				14		6		A		11.8		7		11.6		6.8		A		4.24		7.14		4.31		7.35		30.27		31.69		19.70		20.63		19.61		0.16		19.56		0.67				0.650979974		0.650979974				19.45		19.77		18.89		20.24

						6		B		11.8		7		11.8		7		B		4.24		7.14		4.24		7.14		30.27		30.27		19.70		19.70												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		C		12.2		6.8		12		7.2		C		4.10		7.35		4.17		6.94		30.14		28.94		19.62		18.84												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		D		11.8		7		11.9		7.1		D		4.24		7.14		4.20		7.04		30.27		29.59		19.70		19.26												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		E		12.2		6.9		12		7		E		4.10		7.25		4.17		7.14		29.70		29.76		19.33		19.37												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				14		9		A		11.8		7		11.7		7		A		4.24		7.14		4.27		7.14		30.27		30.53		19.70		19.87		19.83		0.15		19.44		0.39				0.650979974		0.650979974				19.67		19.98		19.05		19.83

						9		B		11.7		5.6		11.7		7		B		4.27		7.14		4.27		7.14		30.53		30.53		19.87		19.87												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		C		12		6.9		11.8		7.2		C		4.17		7.25		4.24		6.94		30.19		29.43		19.66		19.16												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		D		11.6		7		11.8		7.2		D		4.31		7.14		4.24		6.94		30.79		29.43		20.04		19.16												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		E		11.7		7		11.8		7.2		E		4.27		7.14		4.24		6.94		30.53		29.43		19.87		19.16												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				15		3		A		11.7		7		11.7		7		A		4.27		7.14		4.27		7.14		30.53		30.53		19.87		19.87		19.67		0.29		19.88		0.31				0.650979974		0.650979974				19.38		19.97		19.57		20.19

						3		B		11.7		7		11.4		7		B		4.27		7.14		4.39		7.14		30.53		31.33		19.87		20.39												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		C		11.9		7		11.8		7		C		4.20		7.14		4.24		7.14		30.01		30.27		19.54		19.70												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		D		12.1		7		11.9		6.9		D		4.13		7.14		4.20		7.25		29.52		30.45		19.21		19.82												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		E		11.7		7		11.7		7.1		E		4.27		7.14		4.27		7.04		30.53		30.10		19.87		19.59												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				15		6		A		11.7		7		11.7		7		A		4.27		7.14		4.27		7.14		30.53		30.53		19.87		19.87		19.54		0.35		19.74		0.67				0.650979974		0.650979974				19.20		19.89		19.07		20.41

						6		B		11.7		7		11.7		7.1		B		4.27		7.14		4.27		7.04		30.53		30.10		19.87		19.59												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		C		12		7		12		7		C		4.17		7.14		4.17		7.14		29.76		29.76		19.37		19.37												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		D		11.9		7		11.5		6.8		D		4.20		7.14		4.35		7.35		30.01		31.97		19.54		20.81												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		E		12.2		7		12.2		7		E		4.10		7.14		4.10		7.14		29.27		29.27		19.06		19.06												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				15		9		A		11.8		7.1		11.7		7		A		4.24		7.04		4.27		7.14		29.84		30.53		19.43		19.87		19.42		0.27		19.78		0.59				0.650979974		0.650979974				19.15		19.68		19.20		20.37

						9		B		11.7		5.6		11.7		7		B		4.27		7.14		4.27		7.14		30.53		30.53		19.87		19.87												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		C		12.1		7		12		7.2		C		4.13		7.14		4.17		6.94		29.52		28.94		19.21		18.84												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		D		11.7		7.2		11.7		6.8		D		4.27		6.94		4.27		7.35		29.68		31.42		19.32		20.46												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		E		11.9		7.1		11.7		7		E		4.20		7.04		4.27		7.14		29.59		30.53		19.26		19.87												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				16		3		A		11.8		7		11.6		7		A		4.24		7.14		4.31		7.14		30.27		30.79		19.70		20.04		19.74		0.25		19.87		0.17				0.650979974		0.650979974				19.49		19.99		19.70		20.04

						3		B		11.6		7		11.8		7		B		4.31		7.14		4.24		7.14		30.79		30.27		20.04		19.70												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		C		11.7		7		11.7		7		C		4.27		7.14		4.27		7.14		30.53		30.53		19.87		19.87												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		D		12		7		11.8		7		D		4.17		7.14		4.24		7.14		29.76		30.27		19.37		19.70												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		E		11.8		7		11.6		7		E		4.24		7.14		4.31		7.14		30.27		30.79		19.70		20.04												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				16		6		A		11.9		7		11.7		7		A		4.20		7.14		4.27		7.14		30.01		30.53		19.54		19.87		19.29		0.20		19.67		0.22				0.650979974		0.650979974				19.09		19.48		19.46		19.89

						6		B		11.9		7.2		11.7		7		B		4.20		6.94		4.27		7.14		29.18		30.53		18.99		19.87												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		C		12		7		12		7		C		4.17		7.14		4.17		7.14		29.76		29.76		19.37		19.37												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		D		11.9		7.1		11.9		7		D		4.20		7.04		4.20		7.14		29.59		30.01		19.26		19.54												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		E		11.9		7.1		11.8		7		E		4.20		7.04		4.24		7.14		29.59		30.27		19.26		19.70												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				16		9		A		12		7		11.8		7		A		4.17		7.14		4.24		7.14		29.76		30.27		19.37		19.70		19.27		0.52		19.44		0.29				0.650979974		0.650979974				18.75		19.79		19.15		19.73

						9		B		11.8		5.6		11.8		7		B		4.24		7.14		4.24		7.14		30.27		30.27		19.70		19.70												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		C		12.6		7		11.9		7.2		C		3.97		7.14		4.20		6.94		28.34		29.18		18.45		18.99												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		D		11.8		7		12		7		D		4.24		7.14		4.17		7.14		30.27		29.76		19.70		19.37												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		E		12		7.1		11.8		7.1		E		4.17		7.04		4.24		7.04		29.34		29.84		19.10		19.43												0.650979974		0.650979974				0.00		0.00		0.00		0.00





		Stage 1		Stage 1		Stage 1		0		0		0		0		0		0

		Stage 2		Stage 2		Stage 2		0		0		0		0		0		0

		Stage 3		Stage 3		Stage 3		0		0		0		0		0		0

		Stage 4		Stage 4		Stage 4		0		0		0		0		0		0

		Stage 5		Stage 5		Stage 5		0		0		0		0		0		0

		Stage 6		Stage 6		Stage 6		0		0		0		0		0		0

		Stage 7		Stage 7		Stage 7		0		0		0		0		0		0

		Stage 8		Stage 8		Stage 8		0		0		0		0		0		0

		Stage 9		Stage 9		Stage 9		0		0		0		0		0		0

		Stage 10		Stage 10		Stage 10		0		0		0		0		0		0

		Stage 11		Stage 11		Stage 11		0		0		0		0		0		0

		Stage 12		Stage 12		Stage 12		0		0		0		0		0		0

		Stage 13		Stage 13		Stage 13		0		0		0		0		0		0

		Stage 14		Stage 14		Stage 14		0		0		0		0		0		0

		Stage 15		Stage 15		Stage 15		0		0		0		0		0		0

		Stage 16		Stage 16		Stage 16		0		0		0		0		0		0



Take Down 3

Take Down 6

Take Down 9

p

pjpk

Time and Relaxation

Ks

Ks Values Within the Area the 
Comb Applied the Force

18.9299744618

18.845689342

18.8331522099

20.182194593

19.8507347007

19.1908564681

20.5322360644

20.2211337817

19.6959216033

20.0615908663

19.7720681002

19.6325256823

19.9860624314

19.5727793278

19.703565256

20.2854408606

19.8633098439

19.3902751855

20.4663009987

20.3297761969

20.1731330564

20.3592141024

20.1614549475

20.2309905436

20.5641585734

20.1145837636

20.2559153949

20.1849710223

19.9438162101

19.9966122526

19.7656855548

19.8763820077

19.6814962303

19.5270390385

19.6176353815

19.6489908815

19.7994839706

19.6102771136

19.7940808585

19.7364636885

19.615125838

19.829719677

19.6730099567

19.542155211

19.4195784831

19.7387283763

19.2864075397

19.2668117242



		Stage 1		Stage 1		Stage 1		0		0		0		0		0		0

		Stage 2		Stage 2		Stage 2		0		0		0		0		0		0

		Stage 3		Stage 3		Stage 3		0		0		0		0		0		0

		Stage 4		Stage 4		Stage 4		0		0		0		0		0		0

		Stage 5		Stage 5		Stage 5		0		0		0		0		0		0

		Stage 6		Stage 6		Stage 6		0		0		0		0		0		0

		Stage 7		Stage 7		Stage 7		0		0		0		0		0		0

		Stage 8		Stage 8		Stage 8		0		0		0		0		0		0

		Stage 9		Stage 9		Stage 9		0		0		0		0		0		0

		Stage 10		Stage 10		Stage 10		0		0		0		0		0		0

		Stage 11		Stage 11		Stage 11		0		0		0		0		0		0

		Stage 12		Stage 12		Stage 12		0		0		0		0		0		0

		Stage 13		Stage 13		Stage 13		0		0		0		0		0		0

		Stage 14		Stage 14		Stage 14		0		0		0		0		0		0

		Stage 15		Stage 15		Stage 15		0		0		0		0		0		0

		Stage 16		Stage 16		Stage 16		0		0		0		0		0		0



Take Down 3

Take Down 6

Take Down 9

Time and Relaxation

Ks

Ks Values Within the Area the 
Main Roller Applied the Force

19.8718667614

19.5127697259

18.4685783412

20.7933245238

20.0933700131

19.1495169028

21.1281206215

20.6888117233

19.8197399835

20.2668274919

19.9695198914

19.6066978345

20.1746569221

19.7466223946

19.6066978345

20.4394003505

19.921099497

19.5359863434

20.5776913285

20.4302052298

20.2086766762

20.4796942516

20.3969103386

20.1956259065

20.3839536112

20.184908279

20.0466739585

20.1825243971

19.8643388356

19.9542410683

19.8931918097

19.6979848

19.6612526647

19.7155966241

19.5297160011

19.4743668303

19.9579071089

19.6408385259

19.6058933557

19.6838784516

19.557436913

19.4406412664

19.8769176916

19.7383884241

19.7782890409

19.8723449555

19.6713537928

19.4398602536



		

																																																																		stages 1-5

																																														wales		courses		wales		courses

						Stage 1				wales		courses		wales		courses				wales		courses		wales		courses																				per cm		per cm		per cm		per cm

						off		Sample		cm / 50w		cm / 50c		cm / 50w		cm / 50c		Sample		per cm		per cm		per cm		per cm																				COMB		COMB		Main		Main

						machine		Number		COMB		COMB		Main		Main		Number		COMB		COMB		Main		Main

						3		A		10.8		7.8		11.1		7.3		A		4.63		6.41		4.50		6.85				1		3		A		10.8		7.8		11.1		7.3		A		4.63		6.41		4.50		6.85

						3		B		10.9		7.8		11.1		7.3		B		4.59		6.41		4.50		6.85						3		B		10.9		7.8		11.1		7.3		B		4.59		6.41		4.50		6.85

						3		C		11.1		7.8		11.3		7.3		C		4.50		6.41		4.42		6.85						3		C		11.1		7.8		11.3		7.3		C		4.50		6.41		4.42		6.85

						3		D		11.0		8.0		11.4		7.3		D		4.55		6.25		4.39		6.85						3		D		11.0		8.0		11.4		7.3		D		4.55		6.25		4.39		6.85

						3		E		10.9		7.9		11.2		7.3		E		4.59		6.33		4.46		6.85						3		E		10.9		7.9		11.2		7.3		E		4.59		6.33		4.46		6.85

						6		A		10.6		8.0		10.7		8.0		A		4.72		6.25		4.67		6.25						3		A		11.0		7.4		11.1		6.7		A		4.55		6.76		4.50		7.46

						6		B		10.8		8.0		10.7		7.9		B		4.63		6.25		4.67		6.33						3		B		11.0		7.4		11.1		7.0		B		4.55		6.76		4.50		7.14

						6		C		11.1		7.8		11.3		7.3		C		4.50		6.41		4.42		6.85						3		C		11.1		7.3		11.3		7.2		C		4.50		6.85		4.42		6.94

						6		D		11.0		8.0		11.4		7.3		D		4.55		6.25		4.39		6.85						3		D		11.2		7.1		11.3		7.0		D		4.46		7.04		4.42		7.14

						6		E		10.9		7.9		11.2		7.3		E		4.59		6.33		4.46		6.85						3		E		11.1		7.2		11.3		7.0		E		4.50		6.94		4.42		7.14

						9		A		10.7		8.4		10.6		8.4		A		4.67		5.95		4.72		5.95						3		A		11.0		7.2		11.1		6.9		A		4.55		6.94		4.50		7.25

						9		B		10.6		6.4		10.6		8.4		B		4.72		6.25		4.72		5.95						3		B		11.0		7.2		11.2		7.0		B		4.55		6.94		4.46		7.14

						9		C		10.7		8.0		10.9		8.0		C		4.67		6.25		4.59		6.25						3		C		11.0		7.2		11.1		7.0		C		4.55		6.94		4.50		7.14

						9		D		10.6		8.0		10.9		8.1		D		4.72		6.25		4.59		6.17						3		D		11.1		7.1		11.0		6.9		D		4.50		7.04		4.55		7.25

						9		E		10.9		8.0		10.9		8.0		E		4.59		6.25		4.59		6.25						3		E		11.1		7.2		11.1		6.9		E		4.50		6.94		4.50		7.25

																																3		A		11.2		7.2		11.2		7.0		A		4.46		6.94		4.46		7.14

						Stage 2		24 hrs in rm temp																								3		B		11.3		7.1		11.2		7.1		B		4.42		7.04		4.46		7.04

																																3		C		11.3		7.2		11.3		7.2		C		4.42		6.94		4.42		6.94

						3		A		11.0		7.4		11.1		6.7		A		4.55		6.76		4.50		7.46						3		D		11.4		7.1		11.4		7.1		D		4.39		7.04		4.39		7.04

						3		B		11.0		7.4		11.1		7.0		B		4.55		6.76		4.50		7.14						3		E		11.3		7.3		11.3		7.2		E		4.42		6.85		4.42		6.94

						3		C		11.1		7.3		11.3		7.2		C		4.50		6.85		4.42		6.94						3		A		11.2		7.2		11.1		7.1		A		4.46		6.94		4.50		7.04

						3		D		11.2		7.1		11.3		7.0		D		4.46		7.04		4.42		7.14						3		B		11.2		7.1		11.2		7.1		B		4.46		7.04		4.46		7.04

						3		E		11.1		7.2		11.3		7.0		E		4.50		6.94		4.42		7.14						3		C		11.4		7.3		11.4		7.2		C		4.39		6.85		4.39		6.94

						6		A		11.1		7.6		11.0		7.6		A		4.50		6.58		4.55		6.58						3		D		11.3		7.3		11.4		7.2		D		4.42		6.85		4.39		6.94

						6		B		11.1		7.7		11.1		7.4		B		4.50		6.49		4.50		6.76						3		E		11.3		7.2		11.4		7.1		E		4.42		6.94		4.39		7.04

						6		C		11.1		7.3		11.3		7.2		C		4.50		6.85		4.42		6.94						6		A		10.6		8.0		10.7		8.0		A		4.72		6.25		4.67		6.25

						6		D		11.2		7.1		11.3		7.0		D		4.46		7.04		4.42		7.14						6		B		10.8		8.0		10.7		7.9		B		4.63		6.25		4.67		6.33

						6		E		11.1		7.2		11.3		7.0		E		4.50		6.94		4.42		7.14						6		C		11.1		7.8		11.3		7.3		C		4.50		6.41		4.42		6.85

						9		A		11		7.8		10.9		7.8		A		4.55		6.41		4.59		6.41						6		D		11.0		8.0		11.4		7.3		D		4.55		6.25		4.39		6.85

						9		B		10.9		6.2		10.9		7.8		B		4.59		6.45		4.59		6.41						6		E		10.9		7.9		11.2		7.3		E		4.59		6.33		4.46		6.85

						9		C		11.2		7.5		11.1		7.6		C		4.46		6.67		4.50		6.58						6		A		11.1		7.6		11.0		7.6		A		4.50		6.58		4.55		6.58

						9		D		11.0		7.6		11.1		7.6		D		4.55		6.58		4.50		6.58						6		B		11.1		7.7		11.1		7.4		B		4.50		6.49		4.50		6.76

						9		E		11.2		7.7		11.2		7.7		E		4.46		6.49		4.46		6.49						6		C		11.1		7.3		11.3		7.2		C		4.50		6.85		4.42		6.94

																																6		D		11.2		7.1		11.3		7.0		D		4.46		7.04		4.42		7.14

						Stage 3		48 hours in room temp																								6		E		11.1		7.2		11.3		7.0		E		4.50		6.94		4.42		7.14

																																6		A		11.0		7.4		11.1		7.4		A		4.55		6.76		4.50		6.76

						3		A		11.0		7.2		11.1		6.9		A		4.55		6.94		4.50		7.25						6		B		11.1		7.5		11.0		7.4		B		4.50		6.67		4.55		6.76

						3		B		11.0		7.2		11.2		7.0		B		4.55		6.94		4.46		7.14						6		C		11.0		7.2		11.1		7		C		4.55		6.94		4.50		7.14

						3		C		11.0		7.2		11.1		7.0		C		4.55		6.94		4.50		7.14						6		D		11.1		7.1		11.0		6.9		D		4.50		7.04		4.55		7.25

						3		D		11.1		7.1		11.0		6.9		D		4.50		7.04		4.55		7.25						6		E		11.1		7.2		11.1		6.9		E		4.50		6.94		4.50		7.25

						3		E		11.1		7.2		11.1		6.9		E		4.50		6.94		4.50		7.25						6		A		11.3		7.3		11.3		7.2		A		4.42		6.85		4.42		6.94

						6		A		11.0		7.4		11.1		7.4		A		4.55		6.76		4.50		6.76						6		B		11.4		7.4		11.3		7.3		B		4.39		6.76		4.42		6.85

						6		B		11.1		7.5		11.0		7.4		B		4.50		6.67		4.55		6.76						6		C		11.3		7.2		11.3		7.2		C		4.42		6.94		4.42		6.94

						6		C		11.0		7.2		11.1		7		C		4.55		6.94		4.50		7.14						6		D		11.4		7.1		11.4		7.1		D		4.39		7.04		4.39		7.04

						6		D		11.1		7.1		11.0		6.9		D		4.50		7.04		4.55		7.25						6		E		11.3		7.3		11.3		7.2		E		4.42		6.85		4.42		6.94

						6		E		11.1		7.2		11.1		6.9		E		4.50		6.94		4.50		7.25						6		A		11.3		7.3		11.2		7.3		A		4.42		6.85		4.46		6.85

						9		A		11		7.7		10.9		7.6		A		4.55		6.49		4.59		6.58						6		B		11.3		7.4		11.3		7.3		B		4.42		6.76		4.42		6.85

						9		B		10.9		6		10.9		7.6		B		4.59		6.67		4.59		6.58						6		C		11.4		7.3		11.2		7.3		C		4.39		6.85		4.46		6.85

						9		C		11.1		7.4		11		7.4		C		4.50		6.76		4.55		6.76						6		D		11.3		7.3		11.2		7.4		D		4.42		6.85		4.46		6.76

						9		D		11.1		7.4		11.1		7.4		D		4.50		6.76		4.50		6.76						6		E		11.5		7.3		11.4		7.3		E		4.35		6.85		4.39		6.85

																																9		A		10.7		8.4		10.6		8.4		A		4.67		5.95		4.72		5.95

						Stage 4		24 hours in humidified environment						Start 59% Hum				19.6°C														9		B		10.6		6.4		10.6		8.4		B		4.72		6.25		4.72		5.95

														Finish 61% Hum				19.3°C														9		C		10.7		8.0		10.9		8.0		C		4.67		6.25		4.59		6.25

						3		A		11.2		7.2		11.2		7.0		A		4.46		6.94		4.46		7.14						9		D		10.6		8.0		10.9		8.1		D		4.72		6.25		4.59		6.17

						3		B		11.3		7.1		11.2		7.1		B		4.42		7.04		4.46		7.04						9		E		10.9		8.0		10.9		8.0		E		4.59		6.25		4.59		6.25

						3		C		11.3		7.2		11.3		7.2		C		4.42		6.94		4.42		6.94						9		A		11		7.8		10.9		7.8		A		4.55		6.41		4.59		6.41

						3		D		11.4		7.1		11.4		7.1		D		4.39		7.04		4.39		7.04						9		B		10.9		6.2		10.9		7.8		B		4.59		6.45		4.59		6.41

						3		E		11.3		7.3		11.3		7.2		E		4.42		6.85		4.42		6.94						9		C		11.2		7.5		11.1		7.6		C		4.46		6.67		4.50		6.58

						6		A		11.3		7.3		11.3		7.2		A		4.42		6.85		4.42		6.94						9		D		11.0		7.6		11.1		7.6		D		4.55		6.58		4.50		6.58

						6		B		11.4		7.4		11.3		7.3		B		4.39		6.76		4.42		6.85						9		E		11.2		7.7		11.2		7.7		E		4.46		6.49		4.46		6.49

						6		C		11.3		7.2		11.3		7.2		C		4.42		6.94		4.42		6.94						9		A		11		7.7		10.9		7.6		A		4.55		6.49		4.59		6.58

						6		D		11.4		7.1		11.4		7.1		D		4.39		7.04		4.39		7.04						9		B		10.9		6		10.9		7.6		B		4.59		6.67		4.59		6.58

						6		E		11.3		7.3		11.3		7.2		E		4.42		6.85		4.42		6.94						9		C		11.1		7.4		11		7.4		C		4.50		6.76		4.55		6.76

						9		A		11.2		7.4		11.3		7.3		A		4.46		6.76		4.42		6.85						9		D		11.1		7.4		11.1		7.4		D		4.50		6.76		4.50		6.76

						9		B		11.2		5.8		11.3		7.3		B		4.46		6.90		4.42		6.85						9		E		11		7.5		11		7.4		E		4.55		6.67		4.55		6.76

						9		C		11.4		7.4		11.4		7.3		C		4.39		6.76		4.39		6.85						9		A		11.2		7.4		11.3		7.3		A		4.46		6.76		4.42		6.85

						9		D		11.2		7.3		11.3		7.3		D		4.46		6.85		4.42		6.85						9		B		11.2		5.8		11.3		7.3		B		4.46		6.90		4.42		6.85

						9		E		11.4		7.4		11.4		7.4		E		4.39		6.76		4.39		6.76						9		C		11.4		7.4		11.4		7.3		C		4.39		6.76		4.39		6.85

																																9		D		11.2		7.3		11.3		7.3		D		4.46		6.85		4.42		6.85

						Stage 5		48 hours in humidified environment						Start 64% Hum				19.0°C														9		E		11.4		7.4		11.4		7.4		E		4.39		6.76		4.39		6.76

														Finish 61% Hum				19.3°C														9		A		11.3		7.3		11.3		7.3		A		4.42		6.85		4.42		6.85

						3		A		11.2		7.2		11.1		7.1		A		4.46		6.94		4.50		7.04						9		B		11.2		5.8		11.3		7.3		B		4.46		6.90		4.42		6.85

						3		B		11.2		7.1		11.2		7.1		B		4.46		7.04		4.46		7.04						9		C		11.4		7.3		11.3		7.3		C		4.39		6.85		4.42		6.85

						3		C		11.4		7.3		11.4		7.2		C		4.39		6.85		4.39		6.94						9		D		11.3		7.3		11.4		7.3		D		4.42		6.85		4.39		6.85

						3		D		11.3		7.3		11.4		7.2		D		4.42		6.85		4.39		6.94						9		E		11.3		7.4		11.4		7.4		E		4.42		6.76		4.39		6.76

						3		E		11.3		7.2		11.4		7.1		E		4.42		6.94		4.39		7.04

						6		A		11.3		7.3		11.2		7.3		A		4.42		6.85		4.46		6.85

						6		B		11.3		7.4		11.3		7.3		B		4.42		6.76		4.42		6.85

						6		C		11.4		7.3		11.2		7.3		C		4.39		6.85		4.46		6.85

						6		D		11.3		7.3		11.2		7.4		D		4.42		6.85		4.46		6.76

						6		E		11.5		7.3		11.4		7.3		E		4.35		6.85		4.39		6.85

						9		A		11.3		7.3		11.3		7.3		A		4.42		6.85		4.42		6.85

						9		B		11.2		5.8		11.3		7.3		B		4.46		6.90		4.42		6.85

						9		C		11.4		7.3		11.3		7.3		C		4.39		6.85		4.42		6.85

						9		D		11.3		7.3		11.4		7.3		D		4.42		6.85		4.39		6.85

						9		E		11.3		7.4		11.4		7.4		E		4.42		6.76		4.39		6.76

								After soaking for 12 hrs starting at 30°C and hen

						Stage 6		24 hours in humidified environment						Start 59% Hum				21°C

														Finish 56% Hum				22°C

						3		A		11.3		7.1		11.2		7.0		A		4.42		7.04		4.46		7.14

						3		B		11.2		7.1		11.2		7.0		B		4.46		7.04		4.46		7.14

						3		C		11.3		7.1		11.3		7		C		4.42		7.04		4.42		7.14

						3		D		11.3		7.1		11.4		7.1		D		4.42		7.04		4.39		7.04

						3		E		11.4		7.1		11.3		7.2		E		4.39		7.04		4.42		6.94

						6		A		11.5		7.2		11.3		7.2		A		4.35		6.94		4.42		6.94

						6		B		11.3		7.2		11.2		7.2		B		4.42		6.94		4.46		6.94

						6		C		11.4		7.2		11.4		7.2		C		4.39		6.94		4.39		6.94

						6		D		11.3		7.2		11.4		7.1		D		4.42		6.94		4.39		7.04

						6		E		11.4		7.2		11.6		7.2		E		4.39		6.94		4.31		6.94

						9		A		11.3		7.4		11.2		7.3		A		4.42		6.76		4.46		6.85

						9		B		11.2		5.9		11.2		7.3		B		4.46		6.78		4.46		6.85

						9		C		11.4		7.5		11.4		7.4		C		4.39		6.67		4.39		6.76

						9		D		11.4		7.4		11.4		7.4		D		4.39		6.76		4.39		6.76

						9		E		11.3		7.4		11.4		7.4		E		4.42		6.76		4.39		6.76

								After soaking for 12 hrs starting at 30°C and hen

						Stage 7		24 hours in humidified environment						Start 61% Hum				20°C

														Finish 58% Hum				22°C

						3		A		11.3		7.0		11.31		6.9		A		4.42		7.14		4.42		7.25

						3		B		11.4		7.0		11.41		6.9		B		4.39		7.14		4.38		7.25

						3		C		11.4		7.0		11.4		7.0		C		4.39		7.14		4.39		7.14

						3		D		11.3		7.0		11.3		7.0		D		4.42		7.14		4.42		7.14

						3		E		11.4		7.0		11.4		7.0		E		4.39		7.14		4.39		7.14

						6		A		11.3		7.0		11.3		7.0		A		4.42		7.14		4.42		7.14

						6		B		11.2		7.1		11.4		7.0		B		4.46		7.04		4.39		7.14

						6		C		11.4		7.0		11.4		7.0		C		4.39		7.14		4.39		7.14

						6		D		11.4		7.1		11.4		7.0		D		4.39		7.04		4.39		7.14

						6		E		11.4		7.1		11.4		7.0		E		4.39		7.04		4.39		7.14

						9		A		11.5		7.0		11.4		7.0		A		4.35		7.14		4.39		7.14

						9		B		11.3		5.7		11.4		7.0		B		4.42		7.02		4.39		7.14

						9		C		11.5		7.0		11.5		7.1		C		4.35		7.14		4.35		7.04

						9		D		11.4		7.1		11.4		7.0		D		4.39		7.04		4.39		7.14

						9		E		11.4		7.1		11.5		7.1		E		4.39		7.04		4.35		7.04

								After soaking for 12 hrs starting at 30°C and hen

						Stage 8		24 hours in humidified environment						Start 61% Hum				20°C

														Finish 58% Hum				22°C

						3		A		11.7		6.92		11.7		6.9		A		4.27		7.23		4.27		7.25

						3		B		11.6		6.92		11.7		6.9		B		4.31		7.23		4.27		7.25

						3		C		11.7		6.8		11.6		6.7		C		4.27		7.35		4.31		7.46

						3		D		11.6		6.9		11.6		6.9		D		4.31		7.25		4.31		7.25

						3		E		11.6		6.8		11.5		6.8		E		4.31		7.35		4.35		7.35

						6		A		11.7		6.9		11.70		6.9		A		4.27		7.25		4.27		7.25

						6		B		11.7		6.9		11.70		6.9		B		4.27		7.25		4.27		7.25

						6		C		11.6		6.9		11.5		6.8		C		4.31		7.25		4.35		7.35

						6		D		11.7		6.8		11.4		6.8		D		4.27		7.35		4.39		7.35

						6		E		11.8		7.0		11.7		7.0		E		4.24		7.14		4.27		7.14

						9		A		11.7		6.9		11.7		6.9		A		4.27		7.25		4.27		7.25

						9		B		11.7		6.9		11.7		6.9		B		4.27		7.25		4.27		7.25

						9		C		11.7		6.8		11.7		6.8		C		4.27		7.35		4.27		7.35

						9		D		11.5		6.9		11.6		6.9		D		4.35		7.25		4.31		7.25

						9		E		11.7		7.0		11.7		7.0		E		4.27		7.14		4.27		7.14

								After soaking for 12 hrs starting at 30°C and hen

						Stage 9		24 hours in humidified environment						Start 61% Hum				20°C

														Finish 58% Hum				22°C

						3		A		11.3		6.80		11.3		6.9		A		4.42		7.35		4.42		7.25

						3		B		11.3		6.80		11.3		7.0		B		4.42		7.35		4.42		7.14

						3		C		11.5		7.0		11.5		7.0		C		4.35		7.14		4.35		7.14

						3		D		11.6		7.0		11.6		7.0		D		4.31		7.14		4.31		7.14

						3		E		11.5		7.0		11.5		7.0		E		4.35		7.14		4.35		7.14

						6		A		11.4		7.0		11.40		7.0		A		4.39		7.14		4.39		7.14

						6		B		11.5		7.0		11.40		7.0		B		4.35		7.14		4.39		7.14

						6		C		11.6		7.0		11.5		7.0		C		4.31		7.14		4.35		7.14

						6		D		11.5		7.0		11.5		7.0		D		4.35		7.14		4.35		7.14

						6		E		11.8		7.0		11.8		7.0		E		4.24		7.14		4.24		7.14

						9		A		11.5		7.0		11.4		7.0		A		4.35		7.14		4.39		7.14

						9		B		11.4		5.5		11.4		7.0		B		4.39		7.27		4.39		7.14

						9		C		11.6		7.0		11.7		7.0		C		4.31		7.14		4.27		7.14

						9		D		11.6		7.0		11.7		7.0		D		4.31		7.14		4.27		7.14

						9		E		11.5		7.0		11.8		7.0		E		4.35		7.14		4.24		7.14

								After soaking for 12 hrs starting at 30°C and hen

						Stage 10		24 hours in humidified environment						Start 61% Hum				20°C

														Finish 58% Hum				22°C

						3		A		11.4		7.0		11.5		7.0		A		4.39		7.14		4.35		7.14

						3		B		11.3		7.0		11.4		7.0		B		4.42		7.14		4.39		7.14

						3		C		11.6		7.0		11.5		7.0		C		4.31		7.14		4.35		7.14

						3		D		11.7		7.0		11.6		7.0		D		4.27		7.14		4.31		7.14

						3		E		11.6		7.0		11.6		7.0		E		4.31		7.14		4.31		7.14

						6		A		11.4		7.0		11.5		7.1		A		4.39		7.14		4.35		7.04

						6		B		11.6		7.0		11.5		7.0		B		4.31		7.14		4.35		7.14

						6		C		11.9		7.0		11.9		7.1		C		4.20		7.14		4.20		7.04

						6		D		11.6		7.0		11.6		7.0		D		4.31		7.14		4.31		7.14

						6		E		11.8		7.0		11.7		7.0		E		4.24		7.14		4.27		7.14

						9		A		11.7		6.9		11.6		6.9		A		4.27		7.25		4.31		7.25

						9		B		11.5		5.7		11.6		6.9		B		4.35		7.02		4.31		7.25

						9		C		11.7		7.0		11.9		7.0		C		4.27		7.14		4.20		7.14

						9		D		11.6		7.0		11.7		7.0		D		4.31		7.14		4.27		7.14

						9		E		11.6		7.0		11.8		7.0		E		4.31		7.14		4.24		7.14

								Washing at 40 °C machine wash wool cycle.

						Stage 11		Rm temp dried flat

								Wash 1

						3		A		11.4		7.0		11.5		7.1		A		4.39		7.14		4.35		7.04

						3		B		11.6		7.2		11.2		7.0		B		4.31		6.94		4.46		7.14

						3		C		11.6		7.0		11.7		7.2		C		4.31		7.14		4.27		6.94

						3		D		11.6		7.2		11.8		7.1		D		4.31		6.94		4.24		7.04

						3		E		11.8		7.1		11.6		7.0		E		4.24		7.04		4.31		7.14

						6		A		11.5		7.0		11.5		7.0		A		4.35		7.14		4.35		7.14

						6		B		11.5		7.0		11.5		7.1		B		4.35		7.14		4.35		7.04

						6		C		12.0		7.0		11.9		7.0		C		4.17		7.14		4.20		7.14

						6		D		11.7		7.0		11.8		7.0		D		4.27		7.14		4.24		7.14

						6		E		11.8		7.0		12.0		7.1		E		4.24		7.14		4.17		7.04

						9		A		11.3		7.3		11.4		7.2		A		4.42		6.85		4.39		6.94

						9		B		11.6		5.8		11.4		7.2		B		4.31		6.90		4.39		6.94

						9		C		11.8		7.0		11.9		7.1		C		4.24		7.13		4.20		7.04

						9		D		11.6		7.1		11.8		6.9		D		4.31		7.04		4.24		7.25

						9		E		11.7		7.0		12.0		7.0		E		4.27		7.14		4.17		7.14

								Washing at 40 °C machine wash wool cycle.

						Stage 12		Rm temp dried flat

								Wash 2

						3		A		11.7		7.1		11.6		7.1		A		4.27		7.04		4.31		7.04

						3		B		11.8		7.0		11.7		7.0		B		4.24		7.14		4.27		7.14

						3		C		11.9		7.0		11.8		7.0		C		4.20		7.14		4.24		7.14

						3		D		12.0		7.0		11.9		7.0		D		4.17		7.14		4.20		7.14

						3		E		11.8		7.1		11.8		7.0		E		4.24		7.04		4.24		7.14

						6		A		11.7		7.1		11.8		7.0		A		4.27		7.04		4.24		7.14

						6		B		11.6		7.0		11.6		7.0		B		4.31		7.14		4.31		7.14

						6		C		12.0		7.0		11.9		7.2		C		4.17		7.14		4.20		6.94

						6		D		11.8		7.0		12.0		7.0		D		4.24		7.14		4.17		7.14

						6		E		12.0		7.0		11.9		7.0		E		4.17		7.14		4.20		7.14

						9		A		11.9		7.0		11.7		7.0		A		4.20		7.14		4.27		7.14

						9		B		11.6		5.6		11.7		7.0		B		4.31		7.14		4.27		7.14

						9		C		11.8		7.0		11.8		7.1		C		4.24		7.14		4.24		7.04

						9		D		11.9		7.1		12.0		7.0		D		4.20		7.04		4.17		7.14

						9		E		11.8		7.0		12.0		7.2		E		4.24		7.14		4.17		6.94

								Washing at 40 °C machine wash wool cycle.

						Stage 13		Rm temp dried flat

								Wash 3

						3		A		11.5		7.0		11.5		7.1		A		4.35		7.14		4.35		7.04

						3		B		11.6		7.2		11.0		7.2		B		4.31		6.94		4.55		6.94

						3		C		11.4		7.2		11.7		7.2		C		4.39		6.94		4.27		6.94

						3		D		11.7		7.1		11.4		7.0		D		4.27		7.04		4.39		7.14

						3		E		11.7		7.0		11.7		7.1		E		4.27		7.14		4.27		7.04

						6		A		11.6		7.2		11.6		7.2		A		4.31		6.94		4.31		6.94

						6		B		11.5		7.1		11.6		7.1		B		4.35		7.04		4.31		7.04

						6		C		12.0		7.0		12.0		7.0		C		4.17		7.14		4.17		7.14

						6		D		11.7		7.0		11.7		7.0		D		4.27		7.14		4.27		7.14

						6		E		12.0		7.0		11.8		7.0		E		4.17		7.14		4.24		7.14

						9		A		11.6		7.0		11.6		7.1		A		4.31		7.14		4.31		7.04

						9		B		11.5		5.7		11.6		7.1		B		4.35		7.02		4.31		7.04

						9		C		11.8		7.0		11.8		7.0		C		4.24		7.14		4.24		7.14

						9		D		11.6		7.0		11.8		7.0		D		4.31		7.14		4.24		7.14

						9		E		11.7		7.2		12.0		7.1		E		4.27		6.94		4.17		7.04

								Washing at 40 °C machine wash wool cycle.

						Stage 14		Rm temp dried flat

								Wash 4

						3		A		11.8		7.0		11.7		7.0		A		4.24		7.14		4.27		7.14

						3		B		11.8		7.0		11.5		7.0		B		4.24		7.14		4.35		7.14

						3		C		11.8		7.0		11.7		7.2		C		4.24		7.14		4.27		6.94

						3		D		11.7		7.0		11.8		7.1		D		4.27		7.14		4.24		7.04

						3		E		11.8		7.0		11.7		7.1		E		4.24		7.14		4.27		7.04

						6		A		11.8		7.0		11.6		6.8		A		4.24		7.14		4.31		7.35

						6		B		11.8		7.0		11.8		7.0		B		4.24		7.14		4.24		7.14

						6		C		12.2		6.8		12.0		7.2		C		4.10		7.35		4.17		6.94

						6		D		11.8		7.0		11.9		7.1		D		4.24		7.14		4.20		7.04

						6		E		12.2		6.9		12.0		7.0		E		4.10		7.25		4.17		7.14

						9		A		11.8		7.0		11.7		7.0		A		4.24		7.14		4.27		7.14

						9		B		11.7		5.6		11.7		7.0		B		4.27		7.14		4.27		7.14

						9		C		12.0		6.9		11.8		7.2		C		4.17		7.25		4.24		6.94

						9		D		11.6		7.0		11.8		7.2		D		4.31		7.14		4.24		6.94

						9		E		11.7		7.0		11.8		7.2		E		4.27		7.14		4.24		6.94

								Washing at 40 °C machine wash wool cycle.

						Stage 15		Rm temp dried flat

								Wash 5

						3		A		11.7		7.0		11.7		7.0		A		4.27		7.14		4.27		7.14

						3		B		11.7		7.0		11.4		7.0		B		4.27		7.14		4.39		7.14

						3		C		11.9		7.0		11.8		7.0		C		4.20		7.14		4.24		7.14

						3		D		12.1		7.0		11.9		6.9		D		4.13		7.14		4.20		7.25

						3		E		11.7		7.0		11.7		7.1		E		4.27		7.14		4.27		7.04

						6		A		11.7		7.0		11.7		7.0		A		4.27		7.14		4.27		7.14

						6		B		11.7		7.0		11.7		7.1		B		4.27		7.14		4.27		7.04

						6		C		12.0		7.0		12.0		7.0		C		4.17		7.14		4.17		7.14

						6		D		11.9		7.0		11.5		6.8		D		4.20		7.14		4.35		7.35

						6		E		12.2		7.0		12.2		7.0		E		4.10		7.14		4.10		7.14

						9		A		11.8		7.1		11.7		7.0		A		4.24		7.04		4.27		7.14

						9		B		11.7		5.6		11.7		7.0		B		4.27		7.14		4.27		7.14

						9		C		12.1		7.0		12.0		7.2		C		4.13		7.14		4.17		6.94

						9		D		11.7		7.2		11.7		6.8		D		4.27		6.94		4.27		7.35

						9		E		11.9		7.1		11.7		7.0		E		4.20		7.04		4.27		7.14

								Washing at 40 °C machine wash wool cycle.

						Stage 16		dried flat in Humidified enviroment

								Wash 6

						3		A		11.8		7.0		11.6		7.0		A		4.24		7.14		4.31		7.14

						3		B		11.6		7.0		11.8		7.0		B		4.31		7.14		4.24		7.14

						3		C		11.7		7.0		11.7		7.0		C		4.27		7.14		4.27		7.14

						3		D		12.0		7.0		11.8		7.0		D		4.17		7.14		4.24		7.14

						3		E		11.8		7.0		11.6		7.0		E		4.24		7.14		4.31		7.14

						6		A		11.9		7.0		11.7		7.0		A		4.20		7.14		4.27		7.14

						6		B		11.9		7.2		11.7		7.0		B		4.20		6.94		4.27		7.14

						6		C		12.0		7.0		12.0		7.0		C		4.17		7.14		4.17		7.14

						6		D		11.9		7.1		11.9		7.0		D		4.20		7.04		4.20		7.14

						6		E		11.9		7.1		11.8		7.0		E		4.20		7.04		4.24		7.14

						9		A		12.0		7.0		11.8		7.0		A		4.17		7.14		4.24		7.14

						9		B		11.8		5.6		11.8		7.0		B		4.24		7.14		4.24		7.14

						9		C		12.6		7.0		11.9		7.2		C		3.97		7.14		4.20		6.94

						9		D		11.8		7.0		12.0		7.0		D		4.24		7.14		4.17		7.14

						9		E		12.0		7.1		11.8		7.1		E		4.17		7.04		4.24		7.04
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Take Down 3

Take Down 6

Take Down 9

Sample Number

Wales / cm

Stitch Densities 
Wales per cm Within the Area the Comb Applied the Force
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Take Down 3

Take Down 6

Take Down 9

Sample Number

Wales / cm

Stitch Densities 
Wales per cm Within the Area the Main Roller Applied the Force
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Take Down 3

Take Down 6

Take Down 9

Sample Number

Courses / cm

Stitch Densities 
Courses per cm Within the Area the Comb Applied the Force
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Take Down 3

Take Down 6

Take Down 9

Sample Number

Courses / cm

Stitch Densities 
Courses per cm Within the Area the Main Roller Applied the Force



		

						Take Down		Wales per cm								Courses per cm

						Mechanism						Average		Standard						Average		Standard

								minimum		maximum				Deviation		minimum		maximum				Deviation

				Stage 1		Comb		4.50		4.72		4.61		0.07		5.95		6.41		6.28		0.12

						Main roller		4.39		4.72		4.54		0.12		5.95		6.85		6.53		0.37

				Stage 2		Comb		4.46		4.59		4.51		0.04		6.41		7.04		6.72		0.22

						Main roller		4.42		4.59		4.48		0.06		6.41		7.46		6.86		0.33

				Stage 3		Comb		4.50		4.59		4.53		0.03		6.49		7.04		6.83		0.16

						Main roller		4.46		4.59		4.53		0.03		6.58		7.25		6.97		0.27

				Stage 4		Comb		4.39		4.46		4.42		0.03		6.76		7.04		6.89		0.11

						Main roller		4.39		4.46		4.42		0.03		6.76		7.14		6.93		0.10

				Stage 5		Comb		4.35		4.46		4.42		0.03		6.76		7.04		6.87		0.07

						Main roller		4.39		4.50		4.43		0.04		6.76		7.04		6.89		0.09

				Stage 6		Comb		4.35		4.46		4.41		0.03		6.76		7.04		6.91		0.13

						Main roller		4.39		4.46		4.41		0.05		6.76		7.14		6.95		0.14

				Stage 7		Comb		4.35		4.46		4.40		0.03		7.02		7.14		7.10		0.05

						Main roller		4.35		4.46		4.39		0.02		7.04		7.25		7.14		0.05

				Stage 8		Comb		4.24		4.35		4.29		0.03		7.14		7.35		7.26		0.07

						Main roller		4.27		4.39		4.30		0.04		7.14		7.46		7.28		0.08

				Stage 9		Comb		4.31		4.42		4.35		0.05		7.14		7.35		7.18		0.08

						Main roller		4.24		4.42		4.34		0.06		7.14		7.25		7.15		0.03

				Stage 10		Comb		4.20		4.42		4.31		0.06		7.02		7.25		7.14		0.04

						Main roller		4.20		4.39		4.30		0.05		7.04		7.25		7.14		0.05





		Stage 1		Stage 1		Stage 1

		Stage 2		Stage 2		Stage 2

		Stage 3		Stage 3		Stage 3

		Stage 4		Stage 4		Stage 4

		Stage 5		Stage 5		Stage 5

		Stage 6		Stage 6		Stage 6

		Stage 7		Stage 7		Stage 7

		Stage 8		Stage 8		Stage 8

		Stage 9		Stage 9		Stage 9

		Stage 10		Stage 10		Stage 10

		Stage 11		Stage 11		Stage 11

		Stage 12		Stage 12		Stage 12

		Stage 13		Stage 13		Stage 13

		Stage 14		Stage 14		Stage 14

		Stage 15		Stage 15		Stage 15

		Stage 16		Stage 16		Stage 16



Take Down 3

Take Down 6

Take Down 9

Time and Relaxation

Kw

Kw Values: The Main Roller Applied the Force

3.5959008474

3.6502467799

3.7429690912

3.5957890034

3.6023969748

3.6545686421

3.6345022337

3.6476001769

3.6742745566

3.5765457986

3.5637955884

3.5575323273

3.5705092482

3.5829209037

3.5575323273

3.5765457986

3.5454416107

3.5640192763

3.5500174681

3.545005805

3.5264338741

3.4718882927

3.478146016

3.4539503927

3.5267578359

3.5024423993

3.4784562737

3.5020287531

3.4663465837

3.442461218

3.4908851422

3.4373176415

3.4496263112

3.4306723037

3.4076864184

3.4076814228

3.5220297231

3.4368111249

3.4309670477

3.4541545411

3.4020363253

3.4304733239

3.4487189414

3.41449625

3.4307655278

3.4482070755

3.4133315159

3.4016433615



		Stage 1		Stage 1		Stage 1

		Stage 2		Stage 2		Stage 2

		Stage 3		Stage 3		Stage 3

		Stage 4		Stage 4		Stage 4

		Stage 5		Stage 5		Stage 5

		Stage 6		Stage 6		Stage 6

		Stage 7		Stage 7		Stage 7

		Stage 8		Stage 8		Stage 8

		Stage 9		Stage 9		Stage 9

		Stage 10		Stage 10		Stage 10

		Stage 11		Stage 11		Stage 11

		Stage 12		Stage 12		Stage 12

		Stage 13		Stage 13		Stage 13

		Stage 14		Stage 14		Stage 14

		Stage 15		Stage 15		Stage 15

		Stage 16		Stage 16		Stage 16



Take Down 3

Take Down 6

Take Down 9

Time and Relaxation

Kc

Kc Values: The Main Roller Applied the Force

5.5262554795

5.3456028874

4.9342054105

5.7826876115

5.577777839

5.2398843142

5.8132088696

5.6718967869

5.3941913371

5.6665924703

5.6034414421

5.5113196538

5.6503583998

5.5113196538

5.5113196538

5.7148437351

5.6187921518

5.4814480026

5.7965042464

5.763095

5.7306268592

5.8987192344

5.864305364

5.8471094284

5.7797996232

5.763095

5.763095

5.763095

5.7306268592

5.7965042464

5.6986096647

5.7306268592

5.6995311639

5.7468609296

5.7310778056

5.7148437351

5.6665924703

5.7148437351

5.7143927887

5.6986096647

5.748744294

5.6670434167

5.7635655528

5.7807614884

5.7649783644

5.763095

5.763095

5.7148437351



		Stage 1		Stage 1		Stage 1		18.6566326165		18.2694940742		19.8510668671		19.1311151369		20.1019413448		19.641792178

		Stage 2		Stage 2		Stage 2		19.3194808436		18.9759410401		20.5717287759		19.6012617055		21.4909368076		20.1013436394

		Stage 3		Stage 3		Stage 3		19.9919958465		19.6444087856		21.4296951082		19.9473257033		21.4015623601		20.8557708929

		Stage 4		Stage 4		Stage 4		19.798481497		19.4154754538		20.1105052897		19.8275513716		20.601320158		19.933568683

		Stage 5		Stage 5		Stage 5		19.798481497		19.4154754538		19.9037671359		19.5889096895		20.5486697923		19.8026495632

		Stage 6		Stage 6		Stage 6		19.8731381805		19.2010996795		20.1982103363		19.6437771934		20.8016818102		20.0787616801

		Stage 7		Stage 7		Stage 7		20.4623695896		19.9561826817		20.5109178229		20.3494926367		20.7731452381		20.3823212248

		Stage 8		Stage 8		Stage 8		20.4160673487		19.9751786227		20.8779342332		19.9200031746		20.8509282732		20.1101089711

		Stage 9		Stage 9		Stage 9		20.3712032726		19.7221446443		20.4686355346		19.9011810235		20.7192594475		20.050094429

		Stage 10		Stage 10		Stage 10		20.3197291487		19.5911095775		20.226610142		19.5031930833		20.3294382213		20.035610573

		Stage 11		Stage 11		Stage 11		19.9737403844		19.3382556997		20.1180479755		19.2780793871		20.4700375252		19.3208780727

		Stage 12		Stage 12		Stage 12		19.9041832404		19.0471275443		19.9187081937		19.141852769		19.8356035052		19.5940618754

		Stage 13		Stage 13		Stage 13		19.8886859924		19.322309673		19.8426794988		19.4350488031		20.4771968593		19.4369071033

		Stage 14		Stage 14		Stage 14		19.8337686425		19.0497592217		20.2353870743		18.8875839942		20.0478886374		19.3216100362

		Stage 15		Stage 15		Stage 15		20.3667696173		19.1953931762		20.4095198648		19.0725066821		20.1852266018		19.5666720551

		Stage 16		Stage 16		Stage 16		19.731966715		19.1479392267		19.8875853631		19.4551222224		20.0421977801		19.702492131



Take Down 3

Take Down 6

Take Down 9

Time and Relaxation

Ks

Ks Values: The Main Roller Applied the Force

19.8718667614

19.5127697259

18.4685783412

20.7933245238

20.0933700131

19.1495169028

21.1281206215

20.6888117233

19.8197399835

20.2668274919

19.9695198914

19.6066978345

20.1746569221

19.7466223946

19.6066978345

20.4394003505

19.921099497

19.5359863434

20.5776913285

20.4302052298

20.2086766762

20.4796942516

20.3969103386

20.1956259065

20.3839536112

20.184908279

20.0466739585

20.1825243971

19.8643388356

19.9542410683

19.8931918097

19.6979848

19.6612526647

19.7155966241

19.5297160011

19.4743668303

19.9579071089

19.6408385259

19.6058933557

19.6838784516

19.557436913

19.4406412664

19.8769176916

19.7383884241

19.7782890409

19.8723449555

19.6713537928

19.4398602536



		





		Stage 1		Stage 1		Stage 1

		Stage 2		Stage 2		Stage 2

		Stage 3		Stage 3		Stage 3

		Stage 4		Stage 4		Stage 4

		Stage 5		Stage 5		Stage 5

		Stage 6		Stage 6		Stage 6

		Stage 7		Stage 7		Stage 7

		Stage 8		Stage 8		Stage 8

		Stage 9		Stage 9		Stage 9

		Stage 10		Stage 10		Stage 10

		Stage 11		Stage 11		Stage 11

		Stage 12		Stage 12		Stage 12

		Stage 13		Stage 13		Stage 13

		Stage 14		Stage 14		Stage 14

		Stage 15		Stage 15		Stage 15
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						w/cm comb								c/cm Comb

						Mean								Mean

						TD 3		TD 6		TD 9				TD 3		TD 6		TD 9

				Stage 1		4.57		4.60		4.67				6.36		6.30		6.19

				Stage 2		4.51		4.50		4.52				6.87		6.78		6.52

				Stage 3		4.53		4.52		4.54				6.96		6.87		6.67

				Stage 4		4.42		4.41		4.43				6.96		6.89		6.80

				Stage 5		4.43		4.40		4.42				6.93		6.83		6.84

				Stage 6		4.42		4.39		4.42				7.04		6.94		6.74

				Stage 7		4.40		4.41		4.38				7.14		7.08		7.08

				Stage 8		4.30		4.27		4.29				7.28		7.25		7.25

				Stage 9		4.37		4.33		4.34				7.23		7.14		7.17

				Stage 10		4.34		4.29		4.30				7.14		7.14		7.14

				Stage 11		4.31		4.27		4.31				7.04		7.14		7.01

				Stage 12		4.22		4.23		4.24				7.10		7.12		7.12

				Stage 13		4.32		4.25		4.30				7.04		7.08		7.08

				Stage 14		4.24		4.18		4.25				7.14		7.21		7.16

				Stage 15		4.23		4.20		4.22				7.14		7.14		7.06

				Stage 16		4.25		4.19		4.16				7.14		7.06		7.12

						w/cm main								c/cm Main Roller

						Mean								Mean

						TD 3		TD 6		TD 9				TD 3		TD 6		TD 9

				Stage 1		4.46		4.52		4.64				6.85		6.63		6.12

				Stage 2		4.46		4.46		4.53				7.17		6.91		6.49

				Stage 3		4.50		4.52		4.55				7.20		7.03		6.69

				Stage 4		4.43		4.42		4.41				7.02		6.94		6.83

				Stage 5		4.43		4.44		4.41				7.00		6.83		6.83

				Stage 6		4.43		4.39		4.42				7.08		6.96		6.79

				Stage 7		4.40		4.39		4.37				7.18		7.14		7.10

				Stage 8		4.30		4.31		4.28				7.31		7.27		7.25

				Stage 9		4.37		4.34		4.31				7.16		7.14		7.14

				Stage 10		4.34		4.30		4.27				7.14		7.10		7.18

				Stage 11		4.33		4.26		4.28				7.06		7.10		7.06

				Stage 12		4.25		4.22		4.22				7.12		7.10		7.08

				Stage 13		4.37		4.26		4.25				7.02		7.08		7.08

				Stage 14		4.28		4.22		4.25				7.06		7.13		7.02

				Stage 15		4.27		4.23		4.25				7.14		7.16		7.15

				Stage 16		4.27		4.23		4.22				7.14		7.14		7.08
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						Take		Wales per cm								Courses per cm										KEY

				Stage		Down						Average		Standard						Average		Standard				STAGE 1		off machine

						*		minimum		maximum				Deviation		minimum		maximum				Deviation				STAGE 2		24hrs rm temp

				1		Comb		4.50		4.72		4.61		0.07		5.95		6.41		6.28		0.12				STAGE 3		48hrs rm temp

				1		Main		4.39		4.72		4.54		0.12		5.95		6.85		6.53		0.37				STAGE 4		24hrs Humified

				2		Comb		4.46		4.59		4.51		0.04		6.41		7.04		6.72		0.22				STAGE 5		48hrs Humified

				2		Main		4.42		4.59		4.48		0.06		6.41		7.46		6.86		0.33				STAGE 6		Left 12 hrs to soak spin dry and dry flat in HUM

				3		Comb		4.50		4.59		4.53		0.03		6.49		7.04		6.83		0.16				STAGE 7		Left 12 hrs to soak spin dry and dry flat in HUM

				3		Main		4.46		4.59		4.53		0.03		6.58		7.25		6.97		0.27

				4		Comb		4.39		4.46		4.42		0.03		6.76		7.04		6.89		0.11

				4		Main		4.39		4.46		4.42		0.03		6.76		7.14		6.93		0.10

				5		Comb		4.35		4.46		4.42		0.03		6.76		7.04		6.87		0.07

				5		Main		4.39		4.50		4.43		0.04		6.76		7.04		6.89		0.09

				6		Comb		4.35		4.46		4.41		0.03		6.76		7.04		6.91		0.13

				6		Main		4.39		4.46		4.41		0.05		6.76		7.14		6.95		0.14

				7		Comb		4.35		4.46		4.40		0.03		7.02		7.14		7.10		0.05

				7		Main		4.35		4.46		4.39		0.02		7.04		7.25		7.14		0.05

				8		Comb		4.24		4.35		4.29		0.03		7.14		7.35		7.26		0.07

				8		Main		4.27		4.39		4.30		0.04		7.14		7.46		7.28		0.08

				9		Comb		4.31		4.42		4.35		0.05		7.14		7.35		7.18		0.08

				9		Main		4.24		4.42		4.34		0.06		7.14		7.25		7.15		0.03

				10		Comb		4.20		4.42		4.31		0.06		7.02		7.25		7.14		0.04

				10		Main		4.20		4.39		4.30		0.05		7.04		7.25		7.14		0.05





Sheet3

		

		All the results stages 1-16

																														mean		stand

				Stage 1				wales		courses		wales		courses				wales		courses		wales		courses		stage 1		C w/cm		4.61		0.07

				off		Sample		cm / 50w		cm / 50c		cm / 50w		cm / 50c		Sample		per cm		per cm		per cm		per cm				M w/wm		4.54		0.12

				machine		Number		COMB		COMB		Main		Main		Number		COMB		COMB		Main		Main				C c/cm		6.28		0.12

				3		A		10.8		7.8		11.1		7.3		A		4.63		6.41		4.50		6.85				M c/cm		6.53		0.37

				3		B		10.9		7.8		11.1		7.3		B		4.59		6.41		4.50		6.85

				3		C		11.1		7.8		11.3		7.3		C		4.50		6.41		4.42		6.85

				3		D		11.0		8.0		11.4		7.3		D		4.55		6.25		4.39		6.85				4.57		6.36

				3		E		10.9		7.9		11.2		7.3		E		4.59		6.33		4.46		6.85				4.60		6.30

				6		A		10.6		8.0		10.7		8.0		A		4.72		6.25		4.67		6.25				4.67		6.19

				6		B		10.8		8.0		10.7		7.9		B		4.63		6.25		4.67		6.33

				6		C		11.1		7.8		11.3		7.3		C		4.50		6.41		4.42		6.85		mean		2.19		1.57

				6		D		11.0		8.0		11.4		7.3		D		4.55		6.25		4.39		6.85				2.18		1.59

				6		E		10.9		7.9		11.2		7.3		E		4.59		6.33		4.46		6.85				2.14		1.62

				9		A		10.7		8.4		10.6		8.4		A		4.67		5.95		4.72		5.95		sd		0.05		0.07

				9		B		10.6		6.4		10.6		8.4		B		4.72		6.25		4.72		5.95				0.08		0.07

				9		C		10.7		8.0		10.9		8.0		C		4.67		6.25		4.59		6.25				0.05		0.13

				9		D		10.6		8.0		10.9		8.1		D		4.72		6.25		4.59		6.17		cv		0.02		0.05

				9		E		10.9		8.0		10.9		8.0		E		4.59		6.25		4.59		6.25				0.04		0.05

																												0.02		0.08

				Stage 2		24 hrs in rm temp

																														mean		stand

				3		A		11.0		7.4		11.1		6.7		A		4.55		6.76		4.50		7.46		stage 2		C w/cm		4.51		0.04

				3		B		11.0		7.4		11.1		7.0		B		4.55		6.76		4.50		7.14				M w/wm		4.48		0.06

				3		C		11.1		7.3		11.3		7.2		C		4.50		6.85		4.42		6.94				C c/cm		6.72		0.22

				3		D		11.2		7.1		11.3		7.0		D		4.46		7.04		4.42		7.14				M c/cm		6.86		0.33

				3		E		11.1		7.2		11.3		7.0		E		4.50		6.94		4.42		7.14

				6		A		11.1		7.6		11.0		7.6		A		4.50		6.58		4.55		6.58

				6		B		11.1		7.7		11.1		7.4		B		4.50		6.49		4.50		6.76

				6		C		11.1		7.3		11.3		7.2		C		4.50		6.85		4.42		6.94

				6		D		11.2		7.1		11.3		7.0		D		4.46		7.04		4.42		7.14

				6		E		11.1		7.2		11.3		7.0		E		4.50		6.94		4.42		7.14

				9		A		11		7.8		10.9		7.8		A		4.55		6.41		4.59		6.41

				9		B		10.9		6.2		10.9		7.8		B		4.59		6.45		4.59		6.41

				9		C		11.2		7.5		11.1		7.6		C		4.46		6.67		4.50		6.58

				9		D		11.0		7.6		11.1		7.6		D		4.55		6.58		4.50		6.58

				9		E		11.2		7.7		11.2		7.7		E		4.46		6.49		4.46		6.49

				Stage 3		48 hours in room temp

																														mean		stand

				3		A		11.0		7.2		11.1		6.9		A		4.55		6.94		4.50		7.25		stage 3		C w/cm		4.53		0.03

				3		B		11.0		7.2		11.2		7.0		B		4.55		6.94		4.46		7.14				M w/wm		4.53		0.03

				3		C		11.0		7.2		11.1		7.0		C		4.55		6.94		4.50		7.14				C c/cm		6.83		0.16

				3		D		11.1		7.1		11.0		6.9		D		4.50		7.04		4.55		7.25				M c/cm		6.97		0.27

				3		E		11.1		7.2		11.1		6.9		E		4.50		6.94		4.50		7.25

				6		A		11.0		7.4		11.1		7.4		A		4.55		6.76		4.50		6.76

				6		B		11.1		7.5		11.0		7.4		B		4.50		6.67		4.55		6.76

				6		C		11.0		7.2		11.1		7		C		4.55		6.94		4.50		7.14

				6		D		11.1		7.1		11.0		6.9		D		4.50		7.04		4.55		7.25

				6		E		11.1		7.2		11.1		6.9		E		4.50		6.94		4.50		7.25

				9		A		11		7.7		10.9		7.6		A		4.55		6.49		4.59		6.58

				9		B		10.9		6		10.9		7.6		B		4.59		6.67		4.59		6.58

				9		C		11.1		7.4		11		7.4		C		4.50		6.76		4.55		6.76

				9		D		11.1		7.4		11.1		7.4		D		4.50		6.76		4.50		6.76

				9		E		11		7.5		11		7.4		E		4.55		6.67		4.55		6.76

				Stage 4		24 hours in humidified environment						Start 59% Hum				19.6°C

												Finish 61% Hum				19.3°C														mean		stand

				3		A		11.2		7.2		11.2		7.0		A		4.46		6.94		4.46		7.14		stage 4		C w/cm		4.42		0.03

				3		B		11.3		7.1		11.2		7.1		B		4.42		7.04		4.46		7.04				M w/wm		4.42		0.03

				3		C		11.3		7.2		11.3		7.2		C		4.42		6.94		4.42		6.94				C c/cm		6.89		0.11

				3		D		11.4		7.1		11.4		7.1		D		4.39		7.04		4.39		7.04				M c/cm		6.93		0.10

				3		E		11.3		7.3		11.3		7.2		E		4.42		6.85		4.42		6.94

				6		A		11.3		7.3		11.3		7.2		A		4.42		6.85		4.42		6.94

				6		B		11.4		7.4		11.3		7.3		B		4.39		6.76		4.42		6.85

				6		C		11.3		7.2		11.3		7.2		C		4.42		6.94		4.42		6.94

				6		D		11.4		7.1		11.4		7.1		D		4.39		7.04		4.39		7.04

				6		E		11.3		7.3		11.3		7.2		E		4.42		6.85		4.42		6.94

				9		A		11.2		7.4		11.3		7.3		A		4.46		6.76		4.42		6.85

				9		B		11.2		5.8		11.3		7.3		B		4.46		6.90		4.42		6.85

				9		C		11.4		7.4		11.4		7.3		C		4.39		6.76		4.39		6.85

				9		D		11.2		7.3		11.3		7.3		D		4.46		6.85		4.42		6.85

				9		E		11.4		7.4		11.4		7.4		E		4.39		6.76		4.39		6.76

				Stage 5		48 hours in humidified environment						Start 64% Hum				19.0°C

												Finish 61% Hum				19.3°C														mean		stand

				3		A		11.2		7.2		11.1		7.1		A		4.46		6.94		4.50		7.04		stage 5		C w/cm		4.42		0.03

				3		B		11.2		7.1		11.2		7.1		B		4.46		7.04		4.46		7.04				M w/wm		4.43		0.04

				3		C		11.4		7.3		11.4		7.2		C		4.39		6.85		4.39		6.94				C c/cm		6.87		0.07

				3		D		11.3		7.3		11.4		7.2		D		4.42		6.85		4.39		6.94				M c/cm		6.89		0.09

				3		E		11.3		7.2		11.4		7.1		E		4.42		6.94		4.39		7.04

				6		A		11.3		7.3		11.2		7.3		A		4.42		6.85		4.46		6.85

				6		B		11.3		7.4		11.3		7.3		B		4.42		6.76		4.42		6.85

				6		C		11.4		7.3		11.2		7.3		C		4.39		6.85		4.46		6.85

				6		D		11.3		7.3		11.2		7.4		D		4.42		6.85		4.46		6.76

				6		E		11.5		7.3		11.4		7.3		E		4.35		6.85		4.39		6.85

				9		A		11.3		7.3		11.3		7.3		A		4.42		6.85		4.42		6.85

				9		B		11.2		5.8		11.3		7.3		B		4.46		6.90		4.42		6.85

				9		C		11.4		7.3		11.3		7.3		C		4.39		6.85		4.42		6.85

				9		D		11.3		7.3		11.4		7.3		D		4.42		6.85		4.39		6.85

				9		E		11.3		7.4		11.4		7.4		E		4.42		6.76		4.39		6.76

						After soaking for 12 hrs starting at 30°C and hen

				Stage 6		24 hours in humidified environment						Start 59% Hum				21°C

												Finish 56% Hum				22°C														mean		stand

				3		A		11.3		7.1		11.2		7.0		A		4.42		7.04		4.46		7.14		stage 6		C w/cm		4.41		0.03

				3		B		11.2		7.1		11.2		7.0		B		4.46		7.04		4.46		7.14				M w/wm		4.41		0.05

				3		C		11.3		7.1		11.3		7		C		4.42		7.04		4.42		7.14				C c/cm		6.91		0.13

				3		D		11.3		7.1		11.4		7.1		D		4.42		7.04		4.39		7.04				M c/cm		6.95		0.14

				3		E		11.4		7.1		11.3		7.2		E		4.39		7.04		4.42		6.94

				6		A		11.5		7.2		11.3		7.2		A		4.35		6.94		4.42		6.94

				6		B		11.3		7.2		11.2		7.2		B		4.42		6.94		4.46		6.94

				6		C		11.4		7.2		11.4		7.2		C		4.39		6.94		4.39		6.94

				6		D		11.3		7.2		11.4		7.1		D		4.42		6.94		4.39		7.04

				6		E		11.4		7.2		11.6		7.2		E		4.39		6.94		4.31		6.94

				9		A		11.3		7.4		11.2		7.3		A		4.42		6.76		4.46		6.85

				9		B		11.2		5.9		11.2		7.3		B		4.46		6.78		4.46		6.85

				9		C		11.4		7.5		11.4		7.4		C		4.39		6.67		4.39		6.76

				9		D		11.4		7.4		11.4		7.4		D		4.39		6.76		4.39		6.76

				9		E		11.3		7.4		11.4		7.4		E		4.42		6.76		4.39		6.76

						After soaking for 12 hrs starting at 30°C and hen

				Stage 7		24 hours in humidified environment						Start 61% Hum				20°C

												Finish 58% Hum				22°C														mean		stand

				3		A		11.3		7.0		11.31		6.9		A		4.42		7.14		4.42		7.25		stage 7		C w/cm		4.40		0.03

				3		B		11.4		7.0		11.41		6.9		B		4.39		7.14		4.38		7.25				M w/wm		4.39		0.02

				3		C		11.4		7.0		11.4		7.0		C		4.39		7.14		4.39		7.14				C c/cm		7.10		0.05

				3		D		11.3		7.0		11.3		7.0		D		4.42		7.14		4.42		7.14				M c/cm		7.14		0.05

				3		E		11.4		7.0		11.4		7.0		E		4.39		7.14		4.39		7.14

				6		A		11.3		7.0		11.3		7.0		A		4.42		7.14		4.42		7.14

				6		B		11.2		7.1		11.4		7.0		B		4.46		7.04		4.39		7.14

				6		C		11.4		7.0		11.4		7.0		C		4.39		7.14		4.39		7.14

				6		D		11.4		7.1		11.4		7.0		D		4.39		7.04		4.39		7.14

				6		E		11.4		7.1		11.4		7.0		E		4.39		7.04		4.39		7.14

				9		A		11.5		7.0		11.4		7.0		A		4.35		7.14		4.39		7.14

				9		B		11.3		5.7		11.4		7.0		B		4.42		7.02		4.39		7.14

				9		C		11.5		7.0		11.5		7.1		C		4.35		7.14		4.35		7.04

				9		D		11.4		7.1		11.4		7.0		D		4.39		7.04		4.39		7.14

				9		E		11.4		7.1		11.5		7.1		E		4.39		7.04		4.35		7.04

						After soaking for 12 hrs starting at 30°C and hen

				Stage 8		24 hours in humidified environment						Start 61% Hum				20°C

												Finish 58% Hum				22°C														mean		stand

				3		A		11.7		6.92		11.7		6.9		A		4.27		7.23		4.27		7.25		stage 8		C w/cm		4.29		0.03

				3		B		11.6		6.92		11.7		6.9		B		4.31		7.23		4.27		7.25				M w/wm		4.30		0.04

				3		C		11.7		6.8		11.6		6.7		C		4.27		7.35		4.31		7.46				C c/cm		7.26		0.07

				3		D		11.6		6.9		11.6		6.9		D		4.31		7.25		4.31		7.25				M c/cm		7.28		0.08

				3		E		11.6		6.8		11.5		6.8		E		4.31		7.35		4.35		7.35

				6		A		11.7		6.9		11.70		6.9		A		4.27		7.25		4.27		7.25

				6		B		11.7		6.9		11.70		6.9		B		4.27		7.25		4.27		7.25

				6		C		11.6		6.9		11.5		6.8		C		4.31		7.25		4.35		7.35

				6		D		11.7		6.8		11.4		6.8		D		4.27		7.35		4.39		7.35

				6		E		11.8		7.0		11.7		7.0		E		4.24		7.14		4.27		7.14

				9		A		11.7		6.9		11.7		6.9		A		4.27		7.25		4.27		7.25

				9		B		11.7		6.9		11.7		6.9		B		4.27		7.25		4.27		7.25

				9		C		11.7		6.8		11.7		6.8		C		4.27		7.35		4.27		7.35

				9		D		11.5		6.9		11.6		6.9		D		4.35		7.25		4.31		7.25

				9		E		11.7		7.0		11.7		7.0		E		4.27		7.14		4.27		7.14

						After soaking for 12 hrs starting at 30°C and hen

				Stage 9		24 hours in humidified environment						Start 61% Hum				20°C

												Finish 58% Hum				22°C														mean		stand

				3		A		11.3		6.80		11.3		6.9		A		4.42		7.35		4.42		7.25		stage 9		C w/cm		4.35		0.05

				3		B		11.3		6.80		11.3		7.0		B		4.42		7.35		4.42		7.14				M w/wm		4.34		0.06

				3		C		11.5		7.0		11.5		7.0		C		4.35		7.14		4.35		7.14				C c/cm		7.18		0.08

				3		D		11.6		7.0		11.6		7.0		D		4.31		7.14		4.31		7.14				M c/cm		7.15		0.03

				3		E		11.5		7.0		11.5		7.0		E		4.35		7.14		4.35		7.14

				6		A		11.4		7.0		11.40		7.0		A		4.39		7.14		4.39		7.14

				6		B		11.5		7.0		11.40		7.0		B		4.35		7.14		4.39		7.14

				6		C		11.6		7.0		11.5		7.0		C		4.31		7.14		4.35		7.14

				6		D		11.5		7.0		11.5		7.0		D		4.35		7.14		4.35		7.14

				6		E		11.8		7.0		11.8		7.0		E		4.24		7.14		4.24		7.14

				9		A		11.5		7.0		11.4		7.0		A		4.35		7.14		4.39		7.14

				9		B		11.4		5.5		11.4		7.0		B		4.39		7.27		4.39		7.14

				9		C		11.6		7.0		11.7		7.0		C		4.31		7.14		4.27		7.14

				9		D		11.6		7.0		11.7		7.0		D		4.31		7.14		4.27		7.14

				9		E		11.5		7.0		11.8		7.0		E		4.35		7.14		4.24		7.14

						After soaking for 12 hrs starting at 30°C and hen

				Stage 10		24 hours in humidified environment						Start 61% Hum				20°C

												Finish 58% Hum				22°C														mean		stand

				3		A		11.4		7.0		11.5		7.0		A		4.39		7.14		4.35		7.14		stage 10		C w/cm		4.31		0.06

				3		B		11.3		7.0		11.4		7.0		B		4.42		7.14		4.39		7.14				M w/wm		4.30		0.05

				3		C		11.6		7.0		11.5		7.0		C		4.31		7.14		4.35		7.14				C c/cm		7.14		0.04

				3		D		11.7		7.0		11.6		7.0		D		4.27		7.14		4.31		7.14				M c/cm		7.14		0.05

				3		E		11.6		7.0		11.6		7.0		E		4.31		7.14		4.31		7.14

				6		A		11.4		7.0		11.5		7.1		A		4.39		7.14		4.35		7.04

				6		B		11.6		7.0		11.5		7.0		B		4.31		7.14		4.35		7.14

				6		C		11.9		7.0		11.9		7.1		C		4.20		7.14		4.20		7.04

				6		D		11.6		7.0		11.6		7.0		D		4.31		7.14		4.31		7.14

				6		E		11.8		7.0		11.7		7.0		E		4.24		7.14		4.27		7.14

				9		A		11.7		6.9		11.6		6.9		A		4.27		7.25		4.31		7.25

				9		B		11.5		5.7		11.6		6.9		B		4.35		7.02		4.31		7.25

				9		C		11.7		7.0		11.9		7.0		C		4.27		7.14		4.20		7.14

				9		D		11.6		7.0		11.7		7.0		D		4.31		7.14		4.27		7.14

				9		E		11.6		7.0		11.8		7.0		E		4.31		7.14		4.24		7.14

						Washing at 40 °C machine wash wool cycle.

				Stage 11		Rm temp dried flat

						Wash 1

				3		A		11.4		7.0		11.5		7.1		A		4.39		7.14		4.35		7.04		stage 11				mean		stand

				3		B		11.6		7.2		11.2		7.0		B		4.31		6.94		4.46		7.14				C w/cm		4.30		0.06

				3		C		11.6		7.0		11.7		7.2		C		4.31		7.14		4.27		6.94				M w/wm		4.29		0.09

				3		D		11.6		7.2		11.8		7.1		D		4.31		6.94		4.24		7.04				C c/cm		7.07		0.11

				3		E		11.8		7.1		11.6		7.0		E		4.24		7.04		4.31		7.14				M c/cm		7.08		0.09

				6		A		11.5		7.0		11.5		7.0		A		4.35		7.14		4.35		7.14

				6		B		11.5		7.0		11.5		7.1		B		4.35		7.14		4.35		7.04

				6		C		12.0		7.0		11.9		7.0		C		4.17		7.14		4.20		7.14

				6		D		11.7		7.0		11.8		7.0		D		4.27		7.14		4.24		7.14

				6		E		11.8		7.0		12.0		7.1		E		4.24		7.14		4.17		7.04

				9		A		11.3		7.3		11.4		7.2		A		4.42		6.85		4.39		6.94

				9		B		11.6		5.8		11.4		7.2		B		4.31		6.90		4.39		6.94

				9		C		11.8		7.0		11.9		7.1		C		4.24		7.13		4.20		7.04

				9		D		11.6		7.1		11.8		6.9		D		4.31		7.04		4.24		7.25

				9		E		11.7		7.0		12.0		7.0		E		4.27		7.14		4.17		7.14

						Washing at 40 °C machine wash wool cycle.

				Stage 12		Rm temp dried flat

						Wash 2

				3		A		11.7		7.1		11.6		7.1		A		4.27		7.04		4.31		7.04		stage 12				mean		stand

				3		B		11.8		7.0		11.7		7.0		B		4.24		7.14		4.27		7.14				C w/cm		4.23		0.05

				3		C		11.9		7.0		11.8		7.0		C		4.20		7.14		4.24		7.14				M w/wm		4.23		0.05

				3		D		12.0		7.0		11.9		7.0		D		4.17		7.14		4.20		7.14				C c/cm		7.12		0.05

				3		E		11.8		7.1		11.8		7.0		E		4.24		7.04		4.24		7.14				M c/cm		7.10		0.07

				6		A		11.7		7.1		11.8		7.0		A		4.27		7.04		4.24		7.14

				6		B		11.6		7.0		11.6		7.0		B		4.31		7.14		4.31		7.14

				6		C		12.0		7.0		11.9		7.2		C		4.17		7.14		4.20		6.94

				6		D		11.8		7.0		12.0		7.0		D		4.24		7.14		4.17		7.14

				6		E		12.0		7.0		11.9		7.0		E		4.17		7.14		4.20		7.14

				9		A		11.9		7.0		11.7		7.0		A		4.20		7.14		4.27		7.14

				9		B		11.6		5.6		11.7		7.0		B		4.31		7.14		4.27		7.14

				9		C		11.8		7.0		11.8		7.1		C		4.24		7.14		4.24		7.04

				9		D		11.9		7.1		12.0		7.0		D		4.20		7.04		4.17		7.14

				9		E		11.8		7.0		12.0		7.2		E		4.24		7.14		4.17		6.94

						Washing at 40 °C machine wash wool cycle.

				Stage 13		Rm temp dried flat

						Wash 3

				3		A		11.5		7.0		11.5		7.1		A		4.35		7.14		4.35		7.04		stage 13				mean		stand

				3		B		11.6		7.2		11.0		7.2		B		4.31		6.94		4.55		6.94				C w/cm		4.29		0.06

				3		C		11.4		7.2		11.7		7.2		C		4.39		6.94		4.27		6.94				M w/wm		4.29		0.09

				3		D		11.7		7.1		11.4		7.0		D		4.27		7.04		4.39		7.14				C c/cm		7.07		0.09

				3		E		11.7		7.0		11.7		7.1		E		4.27		7.14		4.27		7.04				M c/cm		7.06		0.08

				6		A		11.6		7.2		11.6		7.2		A		4.31		6.94		4.31		6.94

				6		B		11.5		7.1		11.6		7.1		B		4.35		7.04		4.31		7.04

				6		C		12.0		7.0		12.0		7.0		C		4.17		7.14		4.17		7.14

				6		D		11.7		7.0		11.7		7.0		D		4.27		7.14		4.27		7.14

				6		E		12.0		7.0		11.8		7.0		E		4.17		7.14		4.24		7.14

				9		A		11.6		7.0		11.6		7.1		A		4.31		7.14		4.31		7.04

				9		B		11.5		5.7		11.6		7.1		B		4.35		7.02		4.31		7.04

				9		C		11.8		7.0		11.8		7.0		C		4.24		7.14		4.24		7.14

				9		D		11.6		7.0		11.8		7.0		D		4.31		7.14		4.24		7.14

				9		E		11.7		7.2		12.0		7.1		E		4.27		6.94		4.17		7.04

						Washing at 40 °C machine wash wool cycle.

				Stage 14		Rm temp dried flat

						Wash 4

				3		A		11.8		7.0		11.7		7.0		A		4.24		7.14		4.27		7.14		stage 14				mean		stand

				3		B		11.8		7.0		11.5		7.0		B		4.24		7.14		4.35		7.14				C w/cm		4.23		0.06

				3		C		11.8		7.0		11.7		7.2		C		4.24		7.14		4.27		6.94				M w/wm		4.25		0.05

				3		D		11.7		7.0		11.8		7.1		D		4.27		7.14		4.24		7.04				C c/cm		7.17		0.06

				3		E		11.8		7.0		11.7		7.1		E		4.24		7.14		4.27		7.04				M c/cm		7.07		0.12

				6		A		11.8		7.0		11.6		6.8		A		4.24		7.14		4.31		7.35

				6		B		11.8		7.0		11.8		7.0		B		4.24		7.14		4.24		7.14

				6		C		12.2		6.8		12.0		7.2		C		4.10		7.35		4.17		6.94

				6		D		11.8		7.0		11.9		7.1		D		4.24		7.14		4.20		7.04

				6		E		12.2		6.9		12.0		7.0		E		4.10		7.25		4.17		7.14

				9		A		11.8		7.0		11.7		7.0		A		4.24		7.14		4.27		7.14

				9		B		11.7		5.6		11.7		7.0		B		4.27		7.14		4.27		7.14

				9		C		12.0		6.9		11.8		7.2		C		4.17		7.25		4.24		6.94

				9		D		11.6		7.0		11.8		7.2		D		4.31		7.14		4.24		6.94

				9		E		11.7		7.0		11.8		7.2		E		4.27		7.14		4.24		6.94

						Washing at 40 °C machine wash wool cycle.

				Stage 15		Rm temp dried flat

						Wash 5

				3		A		11.7		7.0		11.7		7.0		A		4.27		7.14		4.27		7.14		stage 16				mean		stand

				3		B		11.7		7.0		11.4		7.0		B		4.27		7.14		4.39		7.14				C w/cm		4.22		0.06

				3		C		11.9		7.0		11.8		7.0		C		4.20		7.14		4.24		7.14				M w/wm		4.25		0.07

				3		D		12.1		7.0		11.9		6.9		D		4.13		7.14		4.20		7.25				C c/cm		7.12		0.06

				3		E		11.7		7.0		11.7		7.1		E		4.27		7.14		4.27		7.04				M c/cm		7.15		0.11

				6		A		11.7		7.0		11.7		7.0		A		4.27		7.14		4.27		7.14

				6		B		11.7		7.0		11.7		7.1		B		4.27		7.14		4.27		7.04

				6		C		12.0		7.0		12.0		7.0		C		4.17		7.14		4.17		7.14

				6		D		11.9		7.0		11.5		6.8		D		4.20		7.14		4.35		7.35

				6		E		12.2		7.0		12.2		7.0		E		4.10		7.14		4.10		7.14

				9		A		11.8		7.1		11.7		7.0		A		4.24		7.04		4.27		7.14

				9		B		11.7		5.6		11.7		7.0		B		4.27		7.14		4.27		7.14

				9		C		12.1		7.0		12.0		7.2		C		4.13		7.14		4.17		6.94

				9		D		11.7		7.2		11.7		6.8		D		4.27		6.94		4.27		7.35

				9		E		11.9		7.1		11.7		7.0		E		4.20		7.04		4.27		7.14

						Washing at 40 °C machine wash wool cycle.

				Stage 16		dried flat in Humidified enviroment

						Wash 6

				3		A		11.8		7.0		11.6		7.0		A		4.24		7.14		4.31		7.14		stage 15				mean		stand

				3		B		11.6		7.0		11.8		7.0		B		4.31		7.14		4.24		7.14				C w/cm		4.20		0.08

				3		C		11.7		7.0		11.7		7.0		C		4.27		7.14		4.27		7.14				M w/wm		4.24		0.04

				3		D		12.0		7.0		11.8		7.0		D		4.17		7.14		4.24		7.14				C c/cm		7.11		0.06

				3		E		11.8		7.0		11.6		7.0		E		4.24		7.14		4.31		7.14				M c/cm		7.12		0.06

				6		A		11.9		7.0		11.7		7.0		A		4.20		7.14		4.27		7.14

				6		B		11.9		7.2		11.7		7.0		B		4.20		6.94		4.27		7.14

				6		C		12.0		7.0		12.0		7.0		C		4.17		7.14		4.17		7.14

				6		D		11.9		7.1		11.9		7.0		D		4.20		7.04		4.20		7.14

				6		E		11.9		7.1		11.8		7.0		E		4.20		7.04		4.24		7.14

				9		A		12.0		7.0		11.8		7.0		A		4.17		7.14		4.24		7.14

				9		B		11.8		5.6		11.8		7.0		B		4.24		7.14		4.24		7.14

				9		C		12.6		7.0		11.9		7.2		C		3.97		7.14		4.20		6.94

				9		D		11.8		7.0		12.0		7.0		D		4.24		7.14		4.17		7.14

				9		E		12.0		7.1		11.8		7.1		E		4.17		7.04		4.24		7.04
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		Static wet relax results 1-10

						After soaking for 12 hrs starting at 30°C and hen

				Stage 6		24 hours in humidified environment						Start 59% Hum				21°C

												Finish 56% Hum				22°C

				3		A		11.3		7.1		11.2		7.0		Stage 6: A		4.42		7.04		4.46		7.14

				3		B		11.2		7.1		11.2		7.0		Stage 6: B		4.46		7.04		4.46		7.14

				3		C		11.3		7.1		11.3		7		Stage 6: C		4.42		7.04		4.42		7.14

				3		D		11.3		7.1		11.4		7.1		Stage 6: D		4.42		7.04		4.39		7.04

				3		E		11.4		7.1		11.3		7.2		Stage 6: E		4.39		7.04		4.42		6.94

		Stage 7		3		A		11.3		7.0		11.31		6.9		Stage 7: A		4.42		7.14		4.42		7.25

				3		B		11.4		7.0		11.41		6.9		Stage 7: B		4.39		7.14		4.38		7.25

				3		C		11.4		7.0		11.4		7.0		Stage 7: C		4.39		7.14		4.39		7.14

				3		D		11.3		7.0		11.3		7.0		Stage 7: D		4.42		7.14		4.42		7.14

				3		E		11.4		7.0		11.4		7.0		Stage 7: E		4.39		7.14		4.39		7.14

		Stage 8		3		A		11.7		6.92		11.7		6.9		Stage 8: A		4.27		7.23		4.27		7.25

				3		B		11.6		6.92		11.7		6.9		Stage 8: B		4.31		7.23		4.27		7.25

				3		C		11.7		6.8		11.6		6.7		Stage 8: C		4.27		7.35		4.31		7.46

				3		D		11.6		6.9		11.6		6.9		Stage 8: D		4.31		7.25		4.31		7.25

				3		E		11.6		6.8		11.5		6.8		Stage 8: E		4.31		7.35		4.35		7.35

		Stage 9		3		A		11.3		6.80		11.3		6.9		Stage 9: A		4.42		7.35		4.42		7.25

				3		B		11.3		6.80		11.3		7.0		Stage 9: B		4.42		7.35		4.42		7.14

				3		C		11.5		7.0		11.5		7.0		Stage 9: C		4.35		7.14		4.35		7.14

				3		D		11.6		7.0		11.6		7.0		Stage 9: D		4.31		7.14		4.31		7.14

				3		E		11.5		7.0		11.5		7.0		Stage 9: E		4.35		7.14		4.35		7.14

		Stage 10		3		A		11.4		7.0		11.5		7.0		Stage 10: A		4.39		7.14		4.35		7.14

				3		B		11.3		7.0		11.4		7.0		Stage 10: B		4.42		7.14		4.39		7.14

				3		C		11.6		7.0		11.5		7.0		Stage 10: C		4.31		7.14		4.35		7.14

				3		D		11.7		7.0		11.6		7.0		Stage 10: D		4.27		7.14		4.31		7.14

				3		E		11.6		7.0		11.6		7.0		Stage 10: E		4.31		7.14		4.31		7.14

		Stage 6		6		A		11.5		7.2		11.3		7.2		Stage 6: A		4.35		6.94		4.42		6.94

				6		B		11.3		7.2		11.2		7.2		Stage 6: A		4.42		6.94		4.46		6.94

				6		C		11.4		7.2		11.4		7.2		Stage 6: A		4.39		6.94		4.39		6.94

				6		D		11.3		7.2		11.4		7.1		Stage 6: A		4.42		6.94		4.39		7.04

				6		E		11.4		7.2		11.6		7.2		Stage 6: A		4.39		6.94		4.31		6.94

		Stage 7		6		A		11.3		7.0		11.3		7.0		Stage 6: A		4.42		7.14		4.42		7.14

				6		B		11.2		7.1		11.4		7.0		Stage 6: A		4.46		7.04		4.39		7.14

				6		C		11.4		7.0		11.4		7.0		Stage 6: A		4.39		7.14		4.39		7.14

				6		D		11.4		7.1		11.4		7.0		Stage 6: A		4.39		7.04		4.39		7.14

				6		E		11.4		7.1		11.4		7.0		Stage 6: A		4.39		7.04		4.39		7.14

		Stage 8		6		A		11.7		6.9		11.70		6.9		Stage 6: A		4.27		7.25		4.27		7.25

				6		B		11.7		6.9		11.70		6.9		Stage 6: A		4.27		7.25		4.27		7.25

				6		C		11.6		6.9		11.5		6.8		Stage 6: A		4.31		7.25		4.35		7.35

				6		D		11.7		6.8		11.4		6.8		Stage 6: A		4.27		7.35		4.39		7.35

				6		E		11.8		7.0		11.7		7.0		Stage 6: A		4.24		7.14		4.27		7.14

		Stage 9		6		A		11.4		7.0		11.40		7.0		Stage 6: A		4.39		7.14		4.39		7.14

				6		B		11.5		7.0		11.40		7.0		Stage 6: A		4.35		7.14		4.39		7.14

				6		C		11.6		7.0		11.5		7.0		Stage 6: A		4.31		7.14		4.35		7.14

				6		D		11.5		7.0		11.5		7.0		Stage 6: A		4.35		7.14		4.35		7.14

				6		E		11.8		7.0		11.8		7.0		Stage 6: A		4.24		7.14		4.24		7.14

		Stage 10		6		A		11.4		7.0		11.5		7.1		Stage 6: A		4.39		7.14		4.35		7.04

				6		B		11.6		7.0		11.5		7.0		Stage 6: A		4.31		7.14		4.35		7.14

				6		C		11.9		7.0		11.9		7.1		Stage 6: A		4.20		7.14		4.20		7.04

				6		D		11.6		7.0		11.6		7.0		Stage 6: A		4.31		7.14		4.31		7.14

				6		E		11.8		7.0		11.7		7.0		Stage 6: A		4.24		7.14		4.27		7.14

		Stage 6		9		A		11.3		7.4		11.2		7.3		Stage 6: A		4.42		6.76		4.46		6.85

				9		B		11.2		5.9		11.2		7.3		Stage 6: A		4.46		6.78		4.46		6.85

				9		C		11.4		7.5		11.4		7.4		Stage 6: A		4.39		6.67		4.39		6.76

				9		D		11.4		7.4		11.4		7.4		Stage 6: A		4.39		6.76		4.39		6.76

				9		E		11.3		7.4		11.4		7.4		Stage 6: A		4.42		6.76		4.39		6.76

		Stage 7		9		A		11.5		7.0		11.4		7.0		Stage 6: A		4.35		7.14		4.39		7.14

				9		B		11.3		5.7		11.4		7.0		Stage 6: A		4.42		7.02		4.39		7.14

				9		C		11.5		7.0		11.5		7.1		Stage 6: A		4.35		7.14		4.35		7.04

				9		D		11.4		7.1		11.4		7.0		Stage 6: A		4.39		7.04		4.39		7.14

				9		E		11.4		7.1		11.5		7.1		Stage 6: A		4.39		7.04		4.35		7.04

		Stage 8		9		A		11.7		6.9		11.7		6.9		Stage 6: A		4.27		7.25		4.27		7.25

				9		B		11.7		6.9		11.7		6.9		Stage 6: A		4.27		7.25		4.27		7.25

				9		C		11.7		6.8		11.7		6.8		Stage 6: A		4.27		7.35		4.27		7.35

				9		D		11.5		6.9		11.6		6.9		Stage 6: A		4.35		7.25		4.31		7.25

				9		E		11.7		7.0		11.7		7.0		Stage 6: A		4.27		7.14		4.27		7.14

		Stage 9		9		A		11.5		7.0		11.4		7.0		Stage 6: A		4.35		7.14		4.39		7.14

				9		B		11.4		5.5		11.4		7.0		Stage 6: A		4.39		7.27		4.39		7.14

				9		C		11.6		7.0		11.7		7.0		Stage 6: A		4.31		7.14		4.27		7.14

				9		D		11.6		7.0		11.7		7.0		Stage 6: A		4.31		7.14		4.27		7.14

				9		E		11.5		7.0		11.8		7.0		Stage 6: A		4.35		7.14		4.24		7.14

		Stage 10		9		A		11.7		6.9		11.6		6.9		Stage 6: A		4.27		7.25		4.31		7.25

				9		B		11.5		5.7		11.6		6.9		Stage 6: A		4.35		7.02		4.31		7.25

				9		C		11.7		7.0		11.9		7.0		Stage 6: A		4.27		7.14		4.20		7.14

				9		D		11.6		7.0		11.7		7.0		Stage 6: A		4.31		7.14		4.27		7.14

				9		E		11.6		7.0		11.8		7.0		Stage 6: A		4.31		7.14		4.24		7.14
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																																		SL per needle (cm)				0.8068333

				Stage 1				width		length		width		length				wales		courses		wales		courses						w/cm comb

				off		Sample		cm		cm		cm		cm		Sample		per cm		per cm		per cm		per cm						Mean						Kw values

		Stage		machine		Number		COMB		COMB		Main		Main		Number		COMB		COMB		Main		Main						TD 3		TD 6		TD 9		TD 3		TD 6		TD 9

		1		3		A		10.8		7.8		11.1		7.3		A		4.63		6.41		4.50		6.85				Stage 1		4.57		4.60		4.67		3.69		3.71		3.77

				3		B		10.9		7.8		11.1		7.3		B		4.59		6.41		4.50		6.85				Stage 2		4.51		4.50		4.52		3.64		3.63		3.65

				3		C		11.1		7.8		11.3		7.3		C		4.50		6.41		4.42		6.85				Stage 3		4.53		4.52		4.54		3.65		3.65		3.66

				3		D		11.0		8.0		11.4		7.3		D		4.55		6.25		4.39		6.85				Stage 4		4.42		4.41		4.43		3.57		3.56		3.58

				3		E		10.9		7.9		11.2		7.3		E		4.59		6.33		4.46		6.85				Stage 5		4.43		4.40		4.42		3.58		3.55		3.57

		1		6		A		10.6		8.0		10.7		8.0		A		4.72		6.25		4.67		6.25				Stage 6		4.42		4.39		4.42		3.57		3.55		3.56

				6		B		10.8		8.0		10.7		7.9		B		4.63		6.25		4.67		6.33				Stage 7		4.40		4.41		4.38		3.55		3.56		3.53

				6		C		11.1		7.8		11.3		7.3		C		4.50		6.41		4.42		6.85				Stage 8		4.30		4.27		4.29		3.47		3.45		3.46

				6		D		11.0		8.0		11.4		7.3		D		4.55		6.25		4.39		6.85				Stage 9		4.37		4.33		4.34		3.53		3.49		3.50

				6		E		10.9		7.9		11.2		7.3		E		4.59		6.33		4.46		6.85				Stage 10		4.34		4.29		4.30		3.50		3.46		3.47

		1		9		A		10.7		8.4		10.6		8.4		A		4.67		5.95		4.72		5.95				Stage 11		4.31		4.27		4.31		3.48		3.45		3.48

				9		B		10.6		6.4		10.6		8.4		B		4.72		6.25		4.72		5.95				Stage 12		4.22		4.23		4.24		3.41		3.41		3.42

				9		C		10.7		8.0		10.9		8.0		C		4.67		6.25		4.59		6.25				Stage 13		4.32		4.25		4.30		3.48		3.43		3.47

				9		D		10.6		8.0		10.9		8.1		D		4.72		6.25		4.59		6.17				Stage 14		4.24		4.18		4.25		3.42		3.37		3.43

				9		E		10.9		8.0		10.9		8.0		E		4.59		6.25		4.59		6.25				Stage 15		4.23		4.20		4.22		3.41		3.39		3.41

		2		3		A		11.0		7.4		11.1		6.7		A		4.55		6.76		4.50		7.46				Stage 16		4.25		4.19		4.16		3.43		3.38		3.35

				3		B		11.0		7.4		11.1		7.0		B		4.55		6.76		4.50		7.14

				3		C		11.1		7.3		11.3		7.2		C		4.50		6.85		4.42		6.94						w/cm main

				3		D		11.2		7.1		11.3		7.0		D		4.46		7.04		4.42		7.14						Mean						Kw values

				3		E		11.1		7.2		11.3		7.0		E		4.50		6.94		4.42		7.14						TD 3		TD 6		TD 9		TD 3		TD 6		TD 9		0.8068333		0.8068333		0.8068333

		2		6		A		11.1		7.6		11.0		7.6		A		4.50		6.58		4.55		6.58				Stage 1		4.46		4.52		4.64		3.60		3.65		3.74		0.8068333		0.8068333		0.8068333

				6		B		11.1		7.7		11.1		7.4		B		4.50		6.49		4.50		6.76				Stage 2		4.46		4.46		4.53		3.60		3.60		3.65		0.8068333		0.8068333		0.8068333

				6		C		11.1		7.3		11.3		7.2		C		4.50		6.85		4.42		6.94				Stage 3		4.50		4.52		4.55		3.63		3.65		3.67		0.8068333		0.8068333		0.8068333

				6		D		11.2		7.1		11.3		7.0		D		4.46		7.04		4.42		7.14				Stage 4		4.43		4.42		4.41		3.58		3.56		3.56		0.8068333		0.8068333		0.8068333

				6		E		11.1		7.2		11.3		7.0		E		4.50		6.94		4.42		7.14				Stage 5		4.43		4.44		4.41		3.57		3.58		3.56		0.8068333		0.8068333		0.8068333

		2		9		A		11		7.8		10.9		7.8		A		4.55		6.41		4.59		6.41				Stage 6		4.43		4.39		4.42		3.58		3.55		3.56		0.8068333		0.8068333		0.8068333

				9		B		10.9		6.2		10.9		7.8		B		4.59		6.45		4.59		6.41				Stage 7		4.40		4.39		4.37		3.55		3.55		3.53		0.8068333		0.8068333		0.8068333

				9		C		11.2		7.5		11.1		7.6		C		4.46		6.67		4.50		6.58				Stage 8		4.30		4.31		4.28		3.47		3.48		3.45		0.8068333		0.8068333		0.8068333

				9		D		11.0		7.6		11.1		7.6		D		4.55		6.58		4.50		6.58				Stage 9		4.37		4.34		4.31		3.53		3.50		3.48		0.8068333		0.8068333		0.8068333

				9		E		11.2		7.7		11.2		7.7		E		4.46		6.49		4.46		6.49				Stage 10		4.34		4.30		4.27		3.50		3.47		3.44		0.8068333		0.8068333		0.8068333

		3		3		A		11.0		7.2		11.1		6.9		A		4.55		6.94		4.50		7.25				Stage 11		4.33		4.26		4.28		3.49		3.44		3.45		0.8068333		0.8068333		0.8068333

				3		B		11.0		7.2		11.2		7.0		B		4.55		6.94		4.46		7.14				Stage 12		4.25		4.22		4.22		3.43		3.41		3.41		0.8068333		0.8068333		0.8068333

				3		C		11.0		7.2		11.1		7.0		C		4.55		6.94		4.50		7.14				Stage 13		4.37		4.26		4.25		3.52		3.44		3.43		0.8068333		0.8068333		0.8068333

				3		D		11.1		7.1		11.0		6.9		D		4.50		7.04		4.55		7.25				Stage 14		4.28		4.22		4.25		3.45		3.40		3.43		0.8068333		0.8068333		0.8068333

				3		E		11.1		7.2		11.1		6.9		E		4.50		6.94		4.50		7.25				Stage 15		4.27		4.23		4.25		3.45		3.41		3.43		0.8068333		0.8068333		0.8068333

		3		6		A		11.0		7.4		11.1		7.4		A		4.55		6.76		4.50		6.76				Stage 16		4.27		4.23		4.22		3.45		3.41		3.40

				6		B		11.1		7.5		11.0		7.4		B		4.50		6.67		4.55		6.76

				6		C		11.0		7.2		11.1		7		C		4.55		6.94		4.50		7.14

				6		D		11.1		7.1		11.0		6.9		D		4.50		7.04		4.55		7.25

				6		E		11.1		7.2		11.1		6.9		E		4.50		6.94		4.50		7.25

		3		9		A		11		7.7		10.9		7.6		A		4.55		6.49		4.59		6.58

				9		B		10.9		6		10.9		7.6		B		4.59		6.67		4.59		6.58

				9		C		11.1		7.4		11		7.4		C		4.50		6.76		4.55		6.76

				9		D		11.1		7.4		11.1		7.4		D		4.50		6.76		4.50		6.76						c/cm Comb

				9		E		11		7.5		11		7.4		E		4.55		6.67		4.55		6.76						Mean						Kc values

		4		3		A		11.2		7.2		11.2		7.0		A		4.46		6.94		4.46		7.14						TD 3		TD 6		TD 9		TD 3		TD 6		TD 9		0.8068333		0.8068333		0.8068333

				3		B		11.3		7.1		11.2		7.1		B		4.42		7.04		4.46		7.04				Stage 1		6.36		6.30		6.19		5.13		5.08		4.99		0.8068333		0.8068333		0.8068333

				3		C		11.3		7.2		11.3		7.2		C		4.42		6.94		4.42		6.94				Stage 2		6.87		6.78		6.52		5.54		5.47		5.26		0.8068333		0.8068333		0.8068333

				3		D		11.4		7.1		11.4		7.1		D		4.39		7.04		4.39		7.04				Stage 3		6.96		6.87		6.67		5.62		5.54		5.38		0.8068333		0.8068333		0.8068333

				3		E		11.3		7.3		11.3		7.2		E		4.42		6.85		4.42		6.94				Stage 4		6.96		6.89		6.80		5.62		5.56		5.49		0.8068333		0.8068333		0.8068333

		4		6		A		11.3		7.3		11.3		7.2		A		4.42		6.85		4.42		6.94				Stage 5		6.93		6.83		6.84		5.59		5.51		5.52		0.8068333		0.8068333		0.8068333

				6		B		11.4		7.4		11.3		7.3		B		4.39		6.76		4.42		6.85				Stage 6		7.04		6.94		6.74		5.68		5.60		5.44		0.8068333		0.8068333		0.8068333

				6		C		11.3		7.2		11.3		7.2		C		4.42		6.94		4.42		6.94				Stage 7		7.14		7.08		7.08		5.76		5.71		5.71		0.8068333		0.8068333		0.8068333

				6		D		11.4		7.1		11.4		7.1		D		4.39		7.04		4.39		7.04				Stage 8		7.28		7.25		7.25		5.87		5.85		5.85		0.8068333		0.8068333		0.8068333

				6		E		11.3		7.3		11.3		7.2		E		4.42		6.85		4.42		6.94				Stage 9		7.23		7.14		7.17		5.83		5.76		5.78		0.8068333		0.8068333		0.8068333

		4		9		A		11.2		7.4		11.3		7.3		A		4.46		6.76		4.42		6.85				Stage 10		7.14		7.14		7.14		5.76		5.76		5.76		0.8068333		0.8068333		0.8068333

				9		B		11.2		5.8		11.3		7.3		B		4.46		6.90		4.42		6.85				Stage 11		7.04		7.14		7.01		5.68		5.76		5.66		0.8068333		0.8068333		0.8068333

				9		C		11.4		7.4		11.4		7.3		C		4.39		6.76		4.39		6.85				Stage 12		7.10		7.12		7.12		5.73		5.75		5.75		0.8068333		0.8068333		0.8068333

				9		D		11.2		7.3		11.3		7.3		D		4.46		6.85		4.42		6.85				Stage 13		7.04		7.08		7.08		5.68		5.71		5.71		0.8068333		0.8068333		0.8068333

				9		E		11.4		7.4		11.4		7.4		E		4.39		6.76		4.39		6.76				Stage 14		7.14		7.21		7.16		5.76		5.81		5.78		0.8068333		0.8068333		0.8068333

		5		3		A		11.2		7.2		11.1		7.1		A		4.46		6.94		4.50		7.04				Stage 15		7.14		7.14		7.06		5.76		5.76		5.70		0.8068333		0.8068333		0.8068333

				3		B		11.2		7.1		11.2		7.1		B		4.46		7.04		4.46		7.04				Stage 16		7.14		7.06		7.12		5.76		5.70		5.75		0.8068333		0.8068333		0.8068333

				3		C		11.4		7.3		11.4		7.2		C		4.39		6.85		4.39		6.94

				3		D		11.3		7.3		11.4		7.2		D		4.42		6.85		4.39		6.94						c/cm Main Roller

				3		E		11.3		7.2		11.4		7.1		E		4.42		6.94		4.39		7.04						Mean						Kc values

		5		6		A		11.3		7.3		11.2		7.3		A		4.42		6.85		4.46		6.85						TD 3		TD 6		TD 9		TD 3		TD 6		TD 9		0.8068333		0.8068333		0.8068333

				6		B		11.3		7.4		11.3		7.3		B		4.42		6.76		4.42		6.85				Stage 1		6.85		6.63		6.12		5.53		5.35		4.93		0.8068333		0.8068333		0.8068333

				6		C		11.4		7.3		11.2		7.3		C		4.39		6.85		4.46		6.85				Stage 2		7.17		6.91		6.49		5.78		5.58		5.24		0.8068333		0.8068333		0.8068333

				6		D		11.3		7.3		11.2		7.4		D		4.42		6.85		4.46		6.76				Stage 3		7.20		7.03		6.69		5.81		5.67		5.39		0.8068333		0.8068333		0.8068333

				6		E		11.5		7.3		11.4		7.3		E		4.35		6.85		4.39		6.85				Stage 4		7.02		6.94		6.83		5.67		5.60		5.51		0.8068333		0.8068333		0.8068333

		5		9		A		11.3		7.3		11.3		7.3		A		4.42		6.85		4.42		6.85				Stage 5		7.00		6.83		6.83		5.65		5.51		5.51		0.8068333		0.8068333		0.8068333

				9		B		11.2		5.8		11.3		7.3		B		4.46		6.90		4.42		6.85				Stage 6		7.08		6.96		6.79		5.71		5.62		5.48		0.8068333		0.8068333		0.8068333

				9		C		11.4		7.3		11.3		7.3		C		4.39		6.85		4.42		6.85				Stage 7		7.18		7.14		7.10		5.80		5.76		5.73		0.8068333		0.8068333		0.8068333

				9		D		11.3		7.3		11.4		7.3		D		4.42		6.85		4.39		6.85				Stage 8		7.31		7.27		7.25		5.90		5.86		5.85		0.8068333		0.8068333		0.8068333

				9		E		11.3		7.4		11.4		7.4		E		4.42		6.76		4.39		6.76				Stage 9		7.16		7.14		7.14		5.78		5.76		5.76		0.8068333		0.8068333		0.8068333

		6		3		A		11.3		7.1		11.2		7.0		A		4.42		7.04		4.46		7.14				Stage 10		7.14		7.10		7.18		5.76		5.73		5.80		0.8068333		0.8068333		0.8068333

				3		B		11.2		7.1		11.2		7.0		B		4.46		7.04		4.46		7.14				Stage 11		7.06		7.10		7.06		5.70		5.73		5.70		0.8068333		0.8068333		0.8068333

				3		C		11.3		7.1		11.3		7		C		4.42		7.04		4.42		7.14				Stage 12		7.12		7.10		7.08		5.75		5.73		5.71		0.8068333		0.8068333		0.8068333

				3		D		11.3		7.1		11.4		7.1		D		4.42		7.04		4.39		7.04				Stage 13		7.02		7.08		7.08		5.67		5.71		5.71		0.8068333		0.8068333		0.8068333

				3		E		11.4		7.1		11.3		7.2		E		4.39		7.04		4.42		6.94				Stage 14		7.06		7.13		7.02		5.70		5.75		5.67		0.8068333		0.8068333		0.8068333

		6		6		A		11.5		7.2		11.3		7.2		A		4.35		6.94		4.42		6.94				Stage 15		7.14		7.16		7.15		5.76		5.78		5.76		0.8068333		0.8068333		0.8068333

				6		B		11.3		7.2		11.2		7.2		B		4.42		6.94		4.46		6.94				Stage 16		7.14		7.14		7.08		5.76		5.76		5.71		0.8068333		0.8068333		0.8068333

				6		C		11.4		7.2		11.4		7.2		C		4.39		6.94		4.39		6.94

				6		D		11.3		7.2		11.4		7.1		D		4.42		6.94		4.39		7.04

				6		E		11.4		7.2		11.6		7.2		E		4.39		6.94		4.31		6.94

		6		9		A		11.3		7.4		11.2		7.3		A		4.42		6.76		4.46		6.85

				9		B		11.2		5.9		11.2		7.3		B		4.46		6.78		4.46		6.85

				9		C		11.4		7.5		11.4		7.4		C		4.39		6.67		4.39		6.76

				9		D		11.4		7.4		11.4		7.4		D		4.39		6.76		4.39		6.76

				9		E		11.3		7.4		11.4		7.4		E		4.42		6.76		4.39		6.76

		7		3		A		11.3		7.0		11.31		6.9		A		4.42		7.14		4.42		7.25

				3		B		11.4		7.0		11.41		6.9		B		4.39		7.14		4.38		7.25

				3		C		11.4		7.0		11.4		7.0		C		4.39		7.14		4.39		7.14

				3		D		11.3		7.0		11.3		7.0		D		4.42		7.14		4.42		7.14

				3		E		11.4		7.0		11.4		7.0		E		4.39		7.14		4.39		7.14

		7		6		A		11.3		7.0		11.3		7.0		A		4.42		7.14		4.42		7.14

				6		B		11.2		7.1		11.4		7.0		B		4.46		7.04		4.39		7.14

				6		C		11.4		7.0		11.4		7.0		C		4.39		7.14		4.39		7.14

				6		D		11.4		7.1		11.4		7.0		D		4.39		7.04		4.39		7.14

				6		E		11.4		7.1		11.4		7.0		E		4.39		7.04		4.39		7.14

		7		9		A		11.5		7.0		11.4		7.0		A		4.35		7.14		4.39		7.14

				9		B		11.3		5.7		11.4		7.0		B		4.42		7.02		4.39		7.14

				9		C		11.5		7.0		11.5		7.1		C		4.35		7.14		4.35		7.04

				9		D		11.4		7.1		11.4		7.0		D		4.39		7.04		4.39		7.14

				9		E		11.4		7.1		11.5		7.1		E		4.39		7.04		4.35		7.04

		8		3		A		11.7		6.92		11.7		6.9		A		4.27		7.23		4.27		7.25

				3		B		11.6		6.92		11.7		6.9		B		4.31		7.23		4.27		7.25

				3		C		11.7		6.8		11.6		6.7		C		4.27		7.35		4.31		7.46

				3		D		11.6		6.9		11.6		6.9		D		4.31		7.25		4.31		7.25

				3		E		11.6		6.8		11.5		6.8		E		4.31		7.35		4.35		7.35

		8		6		A		11.7		6.9		11.70		6.9		A		4.27		7.25		4.27		7.25

				6		B		11.7		6.9		11.70		6.9		B		4.27		7.25		4.27		7.25

				6		C		11.6		6.9		11.5		6.8		C		4.31		7.25		4.35		7.35

				6		D		11.7		6.8		11.4		6.8		D		4.27		7.35		4.39		7.35

				6		E		11.8		7.0		11.7		7.0		E		4.24		7.14		4.27		7.14

		8		9		A		11.7		6.9		11.7		6.9		A		4.27		7.25		4.27		7.25

				9		B		11.7		6.9		11.7		6.9		B		4.27		7.25		4.27		7.25

				9		C		11.7		6.8		11.7		6.8		C		4.27		7.35		4.27		7.35

				9		D		11.5		6.9		11.6		6.9		D		4.35		7.25		4.31		7.25

				9		E		11.7		7.0		11.7		7.0		E		4.27		7.14		4.27		7.14

		9		3		A		11.3		6.80		11.3		6.9		A		4.42		7.35		4.42		7.25

				3		B		11.3		6.80		11.3		7.0		B		4.42		7.35		4.42		7.14

				3		C		11.5		7.0		11.5		7.0		C		4.35		7.14		4.35		7.14

				3		D		11.6		7.0		11.6		7.0		D		4.31		7.14		4.31		7.14

				3		E		11.5		7.0		11.5		7.0		E		4.35		7.14		4.35		7.14

		9		6		A		11.4		7.0		11.40		7.0		A		4.39		7.14		4.39		7.14

				6		B		11.5		7.0		11.40		7.0		B		4.35		7.14		4.39		7.14

				6		C		11.6		7.0		11.5		7.0		C		4.31		7.14		4.35		7.14

				6		D		11.5		7.0		11.5		7.0		D		4.35		7.14		4.35		7.14

				6		E		11.8		7.0		11.8		7.0		E		4.24		7.14		4.24		7.14

		9		9		A		11.5		7.0		11.4		7.0		A		4.35		7.14		4.39		7.14

				9		B		11.4		5.5		11.4		7.0		B		4.39		7.27		4.39		7.14

				9		C		11.6		7.0		11.7		7.0		C		4.31		7.14		4.27		7.14

				9		D		11.6		7.0		11.7		7.0		D		4.31		7.14		4.27		7.14

				9		E		11.5		7.0		11.8		7.0		E		4.35		7.14		4.24		7.14

		10		3		A		11.4		7.0		11.5		7.0		A		4.39		7.14		4.35		7.14

				3		B		11.3		7.0		11.4		7.0		B		4.42		7.14		4.39		7.14

				3		C		11.6		7.0		11.5		7.0		C		4.31		7.14		4.35		7.14

				3		D		11.7		7.0		11.6		7.0		D		4.27		7.14		4.31		7.14

				3		E		11.6		7.0		11.6		7.0		E		4.31		7.14		4.31		7.14

		10		6		A		11.4		7.0		11.5		7.1		A		4.39		7.14		4.35		7.04

				6		B		11.6		7.0		11.5		7.0		B		4.31		7.14		4.35		7.14

				6		C		11.9		7.0		11.9		7.1		C		4.20		7.14		4.20		7.04

				6		D		11.6		7.0		11.6		7.0		D		4.31		7.14		4.31		7.14

				6		E		11.8		7.0		11.7		7.0		E		4.24		7.14		4.27		7.14

		10		9		A		11.7		6.9		11.6		6.9		A		4.27		7.25		4.31		7.25

				9		B		11.5		5.7		11.6		6.9		B		4.35		7.02		4.31		7.25

				9		C		11.7		7.0		11.9		7.0		C		4.27		7.14		4.20		7.14

				9		D		11.6		7.0		11.7		7.0		D		4.31		7.14		4.27		7.14

				9		E		11.6		7.0		11.8		7.0		E		4.31		7.14		4.24		7.14

		11		3		A		11.4		7.0		11.5		7.1		A		4.39		7.14		4.35		7.04

				3		B		11.6		7.2		11.2		7.0		B		4.31		6.94		4.46		7.14

				3		C		11.6		7.0		11.7		7.2		C		4.31		7.14		4.27		6.94

				3		D		11.6		7.2		11.8		7.1		D		4.31		6.94		4.24		7.04

				3		E		11.8		7.1		11.6		7.0		E		4.24		7.04		4.31		7.14

		11		6		A		11.5		7.0		11.5		7.0		A		4.35		7.14		4.35		7.14

				6		B		11.5		7.0		11.5		7.1		B		4.35		7.14		4.35		7.04

				6		C		12.0		7.0		11.9		7.0		C		4.17		7.14		4.20		7.14

				6		D		11.7		7.0		11.8		7.0		D		4.27		7.14		4.24		7.14

				6		E		11.8		7.0		12.0		7.1		E		4.24		7.14		4.17		7.04

		11		9		A		11.3		7.3		11.4		7.2		A		4.42		6.85		4.39		6.94

				9		B		11.6		5.8		11.4		7.2		B		4.31		6.90		4.39		6.94

				9		C		11.8		7.0		11.9		7.1		C		4.24		7.13		4.20		7.04

				9		D		11.6		7.1		11.8		6.9		D		4.31		7.04		4.24		7.25

				9		E		11.7		7.0		12.0		7.0		E		4.27		7.14		4.17		7.14

		12		3		A		11.7		7.1		11.6		7.1		A		4.27		7.04		4.31		7.04

				3		B		11.8		7.0		11.7		7.0		B		4.24		7.14		4.27		7.14

				3		C		11.9		7.0		11.8		7.0		C		4.20		7.14		4.24		7.14

				3		D		12.0		7.0		11.9		7.0		D		4.17		7.14		4.20		7.14

				3		E		11.8		7.1		11.8		7.0		E		4.24		7.04		4.24		7.14

		12		6		A		11.7		7.1		11.8		7.0		A		4.27		7.04		4.24		7.14

				6		B		11.6		7.0		11.6		7.0		B		4.31		7.14		4.31		7.14

				6		C		12.0		7.0		11.9		7.2		C		4.17		7.14		4.20		6.94

				6		D		11.8		7.0		12.0		7.0		D		4.24		7.14		4.17		7.14

				6		E		12.0		7.0		11.9		7.0		E		4.17		7.14		4.20		7.14

		12		9		A		11.9		7.0		11.7		7.0		A		4.20		7.14		4.27		7.14

				9		B		11.6		5.6		11.7		7.0		B		4.31		7.14		4.27		7.14

				9		C		11.8		7.0		11.8		7.1		C		4.24		7.14		4.24		7.04

				9		D		11.9		7.1		12.0		7.0		D		4.20		7.04		4.17		7.14

				9		E		11.8		7.0		12.0		7.2		E		4.24		7.14		4.17		6.94

		13		3		A		11.5		7.0		11.5		7.1		A		4.35		7.14		4.35		7.04

				3		B		11.6		7.2		11.0		7.2		B		4.31		6.94		4.55		6.94

				3		C		11.4		7.2		11.7		7.2		C		4.39		6.94		4.27		6.94

				3		D		11.7		7.1		11.4		7.0		D		4.27		7.04		4.39		7.14

				3		E		11.7		7.0		11.7		7.1		E		4.27		7.14		4.27		7.04

		13		6		A		11.6		7.2		11.6		7.2		A		4.31		6.94		4.31		6.94

				6		B		11.5		7.1		11.6		7.1		B		4.35		7.04		4.31		7.04

				6		C		12.0		7.0		12.0		7.0		C		4.17		7.14		4.17		7.14

				6		D		11.7		7.0		11.7		7.0		D		4.27		7.14		4.27		7.14

				6		E		12.0		7.0		11.8		7.0		E		4.17		7.14		4.24		7.14

		13		9		A		11.6		7.0		11.6		7.1		A		4.31		7.14		4.31		7.04

				9		B		11.5		5.7		11.6		7.1		B		4.35		7.02		4.31		7.04

				9		C		11.8		7.0		11.8		7.0		C		4.24		7.14		4.24		7.14

				9		D		11.6		7.0		11.8		7.0		D		4.31		7.14		4.24		7.14

				9		E		11.7		7.2		12.0		7.1		E		4.27		6.94		4.17		7.04

		14		3		A		11.8		7.0		11.7		7.0		A		4.24		7.14		4.27		7.14

				3		B		11.8		7.0		11.5		7.0		B		4.24		7.14		4.35		7.14

				3		C		11.8		7.0		11.7		7.2		C		4.24		7.14		4.27		6.94

				3		D		11.7		7.0		11.8		7.1		D		4.27		7.14		4.24		7.04

				3		E		11.8		7.0		11.7		7.1		E		4.24		7.14		4.27		7.04

		14		6		A		11.8		7.0		11.6		6.8		A		4.24		7.14		4.31		7.35

				6		B		11.8		7.0		11.8		7.0		B		4.24		7.14		4.24		7.14

				6		C		12.2		6.8		12.0		7.2		C		4.10		7.35		4.17		6.94

				6		D		11.8		7.0		11.9		7.1		D		4.24		7.14		4.20		7.04

				6		E		12.2		6.9		12.0		7.0		E		4.10		7.25		4.17		7.14

		14		9		A		11.8		7.0		11.7		7.0		A		4.24		7.14		4.27		7.14

				9		B		11.7		5.6		11.7		7.0		B		4.27		7.14		4.27		7.14

				9		C		12.0		6.9		11.8		7.2		C		4.17		7.25		4.24		6.94

				9		D		11.6		7.0		11.8		7.2		D		4.31		7.14		4.24		6.94

				9		E		11.7		7.0		11.8		7.2		E		4.27		7.14		4.24		6.94

		15		3		A		11.7		7.0		11.7		7.0		A		4.27		7.14		4.27		7.14

				3		B		11.7		7.0		11.4		7.0		B		4.27		7.14		4.39		7.14

				3		C		11.9		7.0		11.8		7.0		C		4.20		7.14		4.24		7.14

				3		D		12.1		7.0		11.9		6.9		D		4.13		7.14		4.20		7.25

				3		E		11.7		7.0		11.7		7.1		E		4.27		7.14		4.27		7.04

		15		6		A		11.7		7.0		11.7		7.0		A		4.27		7.14		4.27		7.14

				6		B		11.7		7.0		11.7		7.1		B		4.27		7.14		4.27		7.04

				6		C		12.0		7.0		12.0		7.0		C		4.17		7.14		4.17		7.14

				6		D		11.9		7.0		11.5		6.8		D		4.20		7.14		4.35		7.35

				6		E		12.2		7.0		12.2		7.0		E		4.10		7.14		4.10		7.14

		15		9		A		11.8		7.1		11.7		7.0		A		4.24		7.04		4.27		7.14

				9		B		11.7		5.6		11.7		7.0		B		4.27		7.14		4.27		7.14

				9		C		12.1		7.0		12.0		7.2		C		4.13		7.14		4.17		6.94

				9		D		11.7		7.2		11.7		6.8		D		4.27		6.94		4.27		7.35

				9		E		11.9		7.1		11.7		7.0		E		4.20		7.04		4.27		7.14

		16		3		A		11.8		7.0		11.6		7.0		A		4.24		7.14		4.31		7.14				4.20

				3		B		11.6		7.0		11.8		7.0		B		4.31		7.14		4.24		7.14				4.24

				3		C		11.7		7.0		11.7		7.0		C		4.27		7.14		4.27		7.14				7.11

				3		D		12.0		7.0		11.8		7.0		D		4.17		7.14		4.24		7.14				7.12

				3		E		11.8		7.0		11.6		7.0		E		4.24		7.14		4.31		7.14

		16		6		A		11.9		7.0		11.7		7.0		A		4.20		7.14		4.27		7.14

				6		B		11.9		7.2		11.7		7.0		B		4.20		6.94		4.27		7.14

				6		C		12.0		7.0		12.0		7.0		C		4.17		7.14		4.17		7.14

				6		D		11.9		7.1		11.9		7.0		D		4.20		7.04		4.20		7.14

				6		E		11.9		7.1		11.8		7.0		E		4.20		7.04		4.24		7.14

		16		9		A		12.0		7.0		11.8		7.0		A		4.17		7.14		4.24		7.14

				9		B		11.8		5.6		11.8		7.0		B		4.24		7.14		4.24		7.14

				9		C		12.6		7.0		11.9		7.2		C		3.97		7.14		4.20		6.94

				9		D		11.8		7.0		12.0		7.0		D		4.24		7.14		4.17		7.14

				9		E		12.0		7.1		11.8		7.1		E		4.17		7.04		4.24		7.04

				Stage 1				width		length		width		length				wales		courses		wales		courses

				off		Sample		cm		cm		cm		cm		Sample		per cm		per cm		per cm		per cm

				machine		Number		COMB		COMB		Main		Main		Number		COMB		COMB		Main		Main

																3		4.25		7.11

																6		4.19		7.06

																9		4.16		7.12

																		4.25		7.11

																		4.19		7.06

																		4.16		7.12

																mean		2.35		1.41

																		2.39		1.42

																		2.40		1.40

																sd		0.053		0.000

																		0.016		0.083

																		0.110		0.045

																cv		0.023		0.000

																		0.007		0.059

																		0.046		0.032
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														Same Sample after static wet relaxation								TD:6

														Jess measure 11 times								Sample 6A

														Mum measured 10 times

														What is the marrgin of error?

														50

						comb				main				Comb		Comb		Main		Main		Comb Ks		Main Ks

						width		length		width		length		w/cm		c/cm		w/cm		c/cm

						11.4		7.0		11.2		6.8		4.39		7.14		4.46		7.35		20.39		21.37

						11.4		6.9		11.4		6.9		4.39		7.25		4.39		7.25		20.69		20.69

						11.4		7.0		11.4		6.7		4.39		7.14		4.39		7.46		20.39		21.31

						11.6		6.7		11.4		6.9		4.31		7.46		4.39		7.25		20.94		20.69

						11.4		6.6		11.3		7.0		4.39		7.58		4.42		7.14		21.63		20.57		20.75		20.85

						11.2		7.0		11.4		7.0		4.46		7.14		4.39		7.14		20.76		20.39

						11.4		7.0		11.2		6.8		4.39		7.14		4.46		7.35		20.39		21.37

						11.4		7.0		11.4		6.7		4.39		7.14		4.39		7.46		20.39		21.31

						11.3		6.8		11.3		6.9		4.42		7.35		4.42		7.25		21.18		20.87

						11.4		7.0		11.4		6.8		4.39		7.14		4.39		7.35		20.39		20.99

						11.5		6.7		11.6		7.1		4.35		7.46		4.31		7.04		21.12		19.76

						11.4		7.0		11.5		7.0		4.39		7.14		4.35		7.14		20.39		20.22

						11.5		6.8		11.7		7.0		4.35		7.35		4.27		7.14		20.81		19.87

						11.4		6.8		12.0		7.0		4.39		7.35		4.17		7.14		20.99		19.37

						11.4		7.0		12.0		7.0		4.39		7.14		4.17		7.14		20.39		19.37

						12.0		7.5		11.8		6.7		4.17		6.67		4.24		7.46		18.08		20.58

						11.9		7.0		11.8		7.0		4.20		7.14		4.24		7.14		19.54		19.70

						11.8		7.1		11.6		6.9		4.24		7.04		4.31		7.25		19.43		20.33

						11.6		7.0		11.6		7.0		4.31		7.14		4.31		7.14		20.04		20.04

						11.7		7.5		11.5		7.0		4.27		6.67		4.35		7.14		18.55		20.22

						11.5		6.8		11.6		7.0		4.35		7.35		4.31		7.14		20.81		20.04

				SD:		0.20		0.22		0.23		0.12		0.07		0.22		0.09		0.13		0.85		0.63

																						20.35		20.43





																								working

		Ks values																SL per needle (cm)				0.8068333		0.8068333

																		SL x SL				0.650979974

								w/cm comb								c/cm Comb						Mean						Ks

								Mean								Mean						N=CxW						Value

								TD 3		TD 6		TD 9				TD 3		TD 6		TD 9		TD 3		TD 6		TD 9		TD 3		TD 6		TD 9

						Stage 1		4.57		4.60		4.67				6.36		6.30		6.19		29.08		28.95		28.93		18.93		18.85		18.83

						Stage 2		4.51		4.50		4.52				6.87		6.78		6.52		31.00		30.49		29.48		20.18		19.85		19.19

						Stage 3		4.53		4.52		4.54				6.96		6.87		6.67		31.54		31.06		30.26		20.53		20.22		19.70

						Stage 4		4.42		4.41		4.43				6.96		6.89		6.80		30.82		30.37		30.16		20.06		19.77		19.63

						Stage 5		4.43		4.40		4.42				6.93		6.83		6.84		30.70		30.07		30.27		19.99		19.57		19.70

						Stage 6		4.42		4.39		4.42				7.04		6.94		6.74		31.16		30.51		29.79		20.29		19.86		19.39

						Stage 7		4.40		4.41		4.38				7.14		7.08		7.08		31.44		31.23		30.99		20.47		20.33		20.17

						Stage 8		4.30		4.27		4.29				7.28		7.25		7.25		31.27		30.97		31.08		20.36		20.16		20.23

						Stage 9		4.37		4.33		4.34				7.23		7.14		7.17		31.59		30.90		31.12		20.56		20.11		20.26

						Stage 10		4.34		4.29		4.30				7.14		7.14		7.14		31.01		30.64		30.72		20.18		19.94		20.00

						Stage 11		4.31		4.27		4.31				7.04		7.14		7.01		30.36		30.53		30.23		19.77		19.88		19.68

						Stage 12		4.22		4.23		4.24				7.10		7.12		7.12		30.00		30.14		30.18		19.53		19.62		19.65

						Stage 13		4.32		4.25		4.30				7.04		7.08		7.08		30.41		30.12		30.41		19.80		19.61		19.79

						Stage 14		4.24		4.18		4.25				7.14		7.21		7.16		30.32		30.13		30.46		19.74		19.62		19.83

						Stage 15		4.23		4.20		4.22				7.14		7.14		7.06		30.22		30.02		29.83		19.67		19.54		19.42

						Stage 16		4.25		4.19		4.16				7.14		7.06		7.12		30.32		29.63		29.60		19.74		19.29		19.27

								w/cm main								c/cm Main Roller						Mean						Ks

								Mean								Mean						N=CxW						Value

								TD 3		TD 6		TD 9				TD 3		TD 6		TD 9		TD 3		TD 6		TD 9		TD 3		TD 6		TD 9

						Stage 1		4.46		4.52		4.64				6.85		6.63		6.12		30.53		29.97		28.37		19.87		19.51		18.47

						Stage 2		4.46		4.46		4.53				7.17		6.91		6.49		31.94		30.87		29.42		20.79		20.09		19.15

						Stage 3		4.50		4.52		4.55				7.20		7.03		6.69		32.46		31.78		30.45		21.13		20.69		19.82

						Stage 4		4.43		4.42		4.41				7.02		6.94		6.83		31.13		30.68		30.12		20.27		19.97		19.61

						Stage 5		4.43		4.44		4.41				7.00		6.83		6.83		30.99		30.33		30.12		20.17		19.75		19.61

						Stage 6		4.43		4.39		4.42				7.08		6.96		6.79		31.40		30.60		30.01		20.44		19.92		19.54

						Stage 7		4.40		4.39		4.37				7.18		7.14		7.10		31.61		31.38		31.04		20.58		20.43		20.21

						Stage 8		4.30		4.31		4.28				7.31		7.27		7.25		31.46		31.33		31.02		20.48		20.40		20.20

						Stage 9		4.37		4.34		4.31				7.16		7.14		7.14		31.31		31.01		30.79		20.38		20.18		20.05

						Stage 10		4.34		4.30		4.27				7.14		7.10		7.18		31.00		30.51		30.65		20.18		19.86		19.95

						Stage 11		4.33		4.26		4.28				7.06		7.10		7.06		30.56		30.26		30.20		19.89		19.70		19.66

						Stage 12		4.25		4.22		4.22				7.12		7.10		7.08		30.29		30.00		29.92		19.72		19.53		19.47

						Stage 13		4.37		4.26		4.25				7.02		7.08		7.08		30.66		30.17		30.12		19.96		19.64		19.61

						Stage 14		4.28		4.22		4.25				7.06		7.13		7.02		30.24		30.04		29.86		19.68		19.56		19.44

						Stage 15		4.27		4.23		4.25				7.14		7.16		7.15		30.53		30.32		30.38		19.88		19.74		19.78

						Stage 16		4.27		4.23		4.22				7.14		7.14		7.08		30.53		30.22		29.86		19.87		19.67		19.44
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				Comparison of Mundens theory: Kc x Kw =Ks

		Averages for Kw Kc and Ks values

						COMB		Kw values						Kc values						COMB		Calculated Ks Values						Ks Values

								TD 3		TD 6		TD 9		TD 3		TD 6		TD 9										Mean		SD

						Stage 1		3.69		3.71		3.77		5.13		5.08		4.99		Stage 1		18.93		18.85		18.83		18.87		0.05

						Stage 2		3.64		3.63		3.65		5.54		5.47		5.26		Stage 2		20.18		19.85		19.19		19.74		0.50

						Stage 3		3.65		3.65		3.66		5.62		5.54		5.38		Stage 3		20.53		20.22		19.70		20.15		0.42

						Stage 4		3.57		3.56		3.58		5.62		5.56		5.49		Stage 4		20.06		19.77		19.63		19.82		0.22

						Stage 5		3.58		3.55		3.57		5.59		5.51		5.52		Stage 5		19.99		19.57		19.70		19.75		0.21

						Stage 6		3.57		3.55		3.56		5.68		5.60		5.44		Stage 6		20.29		19.86		19.39		19.85		0.45

						Stage 7		3.55		3.56		3.53		5.76		5.71		5.71		Stage 7		20.47		20.33		20.17		20.32		0.15

						Stage 8		3.47		3.45		3.46		5.87		5.85		5.85		Stage 8		20.36		20.16		20.23		20.25		0.10

						Stage 9		3.53		3.49		3.50		5.83		5.76		5.78		Stage 9		20.56		20.11		20.26		20.31		0.23

						Stage 10		3.50		3.46		3.47		5.76		5.76		5.76		Stage 10		20.18		19.94		20.00		20.04		0.13

						Stage 11		3.48		3.45		3.48		5.68		5.76		5.66		Stage 11		19.77		19.88		19.68		19.77		0.10

						Stage 12		3.41		3.41		3.42		5.73		5.75		5.75		Stage 12		19.53		19.62		19.65		19.60		0.06

						Stage 13		3.48		3.43		3.47		5.68		5.71		5.71		Stage 13		19.80		19.61		19.79		19.73		0.11

						Stage 14		3.42		3.37		3.43		5.76		5.81		5.78		Stage 14		19.74		19.62		19.83		19.73		0.11

						Stage 15		3.41		3.39		3.41		5.76		5.76		5.70		Stage 15		19.67		19.54		19.42		19.54		0.13

						Stage 16		3.43		3.38		3.35		5.76		5.70		5.75		Stage 16		19.74		19.29		19.27		19.43		0.27

								Kw values						Kc values						Main Roller

								TD 3		TD 6		TD 9		TD 3		TD 6		TD 9										mean		SD

						Stage 1		3.60		3.65		3.74		5.53		5.35		4.93		Stage 1		19.87		19.51		18.47		19.28		0.73

						Stage 2		3.60		3.60		3.65		5.78		5.58		5.24		Stage 2		20.79		20.09		19.15		20.01		0.82

						Stage 3		3.63		3.65		3.67		5.81		5.67		5.39		Stage 3		21.13		20.69		19.82		20.55		0.67

						Stage 4		3.58		3.56		3.56		5.67		5.60		5.51		Stage 4		20.27		19.97		19.61		19.95		0.33

						Stage 5		3.57		3.58		3.56		5.65		5.51		5.51		Stage 5		20.17		19.75		19.61		19.84		0.30

						Stage 6		3.58		3.55		3.56		5.71		5.62		5.48		Stage 6		20.44		19.92		19.54		19.97		0.45

						Stage 7		3.55		3.55		3.53		5.80		5.76		5.73		Stage 7		20.58		20.43		20.21		20.41		0.19

						Stage 8		3.47		3.48		3.45		5.90		5.86		5.85		Stage 8		20.48		20.40		20.20		20.36		0.15

						Stage 9		3.53		3.50		3.48		5.78		5.76		5.76		Stage 9		20.38		20.18		20.05		20.21		0.17

						Stage 10		3.50		3.47		3.44		5.76		5.73		5.80		Stage 10		20.18		19.86		19.95		20.00		0.16

						Stage 11		3.49		3.44		3.45		5.70		5.73		5.70		Stage 11		19.89		19.70		19.66		19.75		0.12

						Stage 12		3.43		3.41		3.41		5.75		5.73		5.71		Stage 12		19.72		19.53		19.47		19.57		0.13

						Stage 13		3.52		3.44		3.43		5.67		5.71		5.71		Stage 13		19.96		19.64		19.61		19.73		0.19

						Stage 14		3.45		3.40		3.43		5.70		5.75		5.67		Stage 14		19.68		19.56		19.44		19.56		0.12

						Stage 15		3.45		3.41		3.43		5.76		5.78		5.76		Stage 15		19.88		19.74		19.78		19.80		0.07

						Stage 16		3.45		3.41		3.40		5.76		5.76		5.71		Stage 16		19.87		19.67		19.44		19.66		0.22

										Constants

								Stage 5		3.57		5.55		19.80

								Stage 10		3.47		5.76		20.02

								Stage 15		3.42		5.76		19.67

								Stage 16		3.40		5.74		19.55





		

		All Ks values to esbablish the SD at each stage

																																								SL per needle (cm)

																																								0.8068333		0.8068333

										width		length		width		length				wales		courses		wales		courses

								Sample		cm		cm		cm		cm		Sample		per cm		per cm		per cm		per cm		N=CxW		N=CxW		Ks		Ks		Comb		Comb		Main		Main										min		max		min		max						comb		comb

				Stage				Number		COMB		COMB		Main		Main		Number		COMB		COMB		Main		Main		comb		main roller		comb		Main		average		SD		Average		SD																						min		max		min		max

				1		3		A		10.8		7.8		11.1		7.3		A		4.63		6.41		4.50		6.85		29.68		30.85		19.32		20.08		18.93		0.32		19.87		0.23				0.650979974		0.650979974				18.61		19.25		19.64		20.10		1		3		18.61		19.25		19.64		20.10		6		18.59		19.09		19.13		19.85		9		18.37		19.29		18.27		18.66

						3		B		10.9		7.8		11.1		7.3		B		4.59		6.41		4.50		6.85		29.40		30.85		19.14		20.08												0.650979974		0.650979974				0.00		0.00		0.00		0.00		2				19.96		20.40		20.10		21.49				19.20		20.49		19.60		20.57				18.93		19.45		18.98		19.32

						3		C		11.1		7.8		11.3		7.3		C		4.50		6.41		4.42		6.85		28.88		30.31		18.80		19.73												0.650979974		0.650979974				0.00		0.00		0.00		0.00		3				20.43		20.64		20.86		21.40				19.77		20.67		19.95		21.43				19.42		19.97		19.64		19.99

						3		D		11		8		11.4		7.3		D		4.55		6.25		4.39		6.85		28.41		30.04		18.49		19.56												0.650979974		0.650979974				0.00		0.00		0.00		0.00		4				19.85		20.27		19.93		20.60				19.46		20.09		19.83		20.11				19.29		19.98		19.42		19.80

						3		E		10.9		7.9		11.2		7.3		E		4.59		6.33		4.46		6.85		29.03		30.58		18.90		19.91												0.650979974		0.650979974				0.00		0.00		0.00		0.00		5				19.63		20.35		19.80		20.55				19.42		19.73		19.59		19.90				19.48		19.93		19.42		19.80

				1		6		A		10.6		8		10.7		8		A		4.72		6.25		4.67		6.25		29.48		29.21		19.19		19.01		18.84		0.25		19.49		0.36				0.650979974		0.650979974				18.59		19.09		19.13		19.85		6				20.16		20.41		20.08		20.80				19.72		20.01		19.64		20.20				19.14		19.64		19.20		19.87

						6		B		10.8		8		10.7		7.9		B		4.63		6.25		4.67		6.33		28.94		29.58		18.84		19.25												0.650979974		0.650979974				0.00		0.00		0.00		0.00		7				20.37		20.57		20.38		20.77				20.12		20.54		20.35		20.51				20.11		20.23		19.96		20.46

						6		C		11.1		7.8		11.3		7.3		C		4.50		6.41		4.42		6.85		28.88		30.31		18.80		19.73												0.650979974		0.650979974				0.00		0.00		0.00		0.00		8				20.16		20.56		20.11		20.85				19.88		20.45		19.92		20.88				19.97		20.49		19.98		20.42

						6		D		11		8		11.4		7.3		D		4.55		6.25		4.39		6.85		28.41		30.04		18.49		19.56												0.650979974		0.650979974				0.00		0.00		0.00		0.00		9				20.00		21.13		20.05		20.72				19.85		20.38		19.90		20.47				19.96		20.55		19.72		20.37

						6		E		10.9		7.9		11.2		7.3		E		4.59		6.33		4.46		6.85		29.03		30.58		18.90		19.91												0.650979974		0.650979974				0.00		0.00		0.00		0.00		10				19.90		20.47		20.04		20.33				19.61		20.28		19.50		20.23				19.87		20.12		19.59		20.32

				1		9		A		10.7		8.4		10.6		8.4		A		4.67		5.95		4.72		5.95		27.81		28.08		18.11		18.28		18.83		0.46		18.46		0.19				0.650979974		0.650979974				18.37		19.29		18.27		18.66		11				19.34		20.20		19.32		20.47				19.52		20.23		19.28		20.12				19.48		19.87		19.34		19.97

						9		B		10.6		6.4		10.6		8.4		B		4.72		6.25		4.72		5.95		29.48		28.08		19.19		18.28												0.650979974		0.650979974				0.00		0.00		0.00		0.00		12				19.40		19.66		19.59		19.84				19.34		19.89		19.14		19.92				19.37		19.93		19.05		19.90

						9		C		10.7		8		10.9		8		C		4.67		6.25		4.59		6.25		29.21		28.67		19.01		18.66												0.650979974		0.650979974				0.00		0.00		0.00		0.00		13				19.51		20.08		19.44		20.48				19.33		19.88		19.44		19.84				19.49		20.09		19.32		19.89

						9		D		10.6		8		10.9		8.1		D		4.72		6.25		4.59		6.17		29.48		28.32		19.19		18.43												0.650979974		0.650979974				0.00		0.00		0.00		0.00		14				19.66		19.81		19.32		20.05				19.45		19.77		18.89		20.24				19.67		19.98		19.05		19.83

						9		E		10.9		8		10.9		8		E		4.59		6.25		4.59		6.25		28.67		28.67		18.66		18.66												0.650979974		0.650979974				0.00		0.00		0.00		0.00		15				19.38		19.97		19.57		20.19				19.20		19.89		19.07		20.41				19.15		19.68		19.20		20.37

				2		3		A		11		7.4		11.1		6.7		A		4.55		6.76		4.50		7.46		30.71		33.62		19.99		21.88		20.18		0.22		20.80		0.69				0.650979974		0.650979974				19.96		20.40		20.10		21.49		16				19.49		19.99		19.70		20.04				19.09		19.48		19.46		19.89				18.75		19.79		19.15		19.73

						3		B		11		7.4		11.1		7		B		4.55		6.76		4.50		7.14		30.71		32.18		19.99		20.95												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		C		11.1		7.3		11.3		7.2		C		4.50		6.85		4.42		6.94		30.85		30.73		20.08		20.00												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		D		11.2		7.1		11.3		7		D		4.46		7.04		4.42		7.14		31.44		31.61		20.47		20.57												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		E		11.1		7.2		11.3		7		E		4.50		6.94		4.42		7.14		31.28		31.61		20.36		20.57												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				2		6		A		11.1		7.6		11		7.6		A		4.50		6.58		4.55		6.58		29.63		29.90		19.29		19.47		19.85		0.64		20.09		0.49				0.650979974		0.650979974				19.20		20.49		19.60		20.57

						6		B		11.1		7.7		11.1		7.4		B		4.50		6.49		4.50		6.76		29.25		30.44		19.04		19.81												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		C		11.1		7.3		11.3		7.2		C		4.50		6.85		4.42		6.94		30.85		30.73		20.08		20.00												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		D		11.2		7.1		11.3		7		D		4.46		7.04		4.42		7.14		31.44		31.61		20.47		20.57												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		E		11.1		7.2		11.3		7		E		4.50		6.94		4.42		7.14		31.28		31.61		20.36		20.57												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				2		9		A		11		7.8		10.9		7.8		A		4.55		6.41		4.59		6.41		29.14		29.40		18.97		19.14		19.19		0.26		19.15		0.17				0.650979974		0.650979974				18.93		19.45		18.98		19.32

						9		B		10.9		6.2		10.9		7.8		B		4.59		6.45		4.59		6.41		29.59		29.40		19.27		19.14												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		C		11.2		7.5		11.1		7.6		C		4.46		6.67		4.50		6.58		29.76		29.63		19.37		19.29												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		D		11		7.6		11.1		7.6		D		4.55		6.58		4.50		6.58		29.90		29.63		19.47		19.29												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		E		11.2		7.7		11.2		7.7		E		4.46		6.49		4.46		6.49		28.99		28.99		18.87		18.87												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				3		3		A		11		7.2		11.1		6.9		A		4.55		6.94		4.50		7.25		31.57		32.64		20.55		21.25		20.53		0.10		21.13		0.27				0.650979974		0.650979974				20.43		20.64		20.86		21.40

						3		B		11		7.2		11.2		7		B		4.55		6.94		4.46		7.14		31.57		31.89		20.55		20.76												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		C		11		7.2		11.1		7		C		4.55		6.94		4.50		7.14		31.57		32.18		20.55		20.95												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		D		11.1		7.1		11		6.9		D		4.50		7.04		4.55		7.25		31.72		32.94		20.65		21.44												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		E		11.1		7.2		11.1		6.9		E		4.50		6.94		4.50		7.25		31.28		32.64		20.36		21.25												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				3		6		A		11		7.4		11.1		7.4		A		4.55		6.76		4.50		6.76		30.71		30.44		19.99		19.81		20.22		0.45		20.69		0.74				0.650979974		0.650979974				19.77		20.67		19.95		21.43

						6		B		11.1		7.5		11		7.4		B		4.50		6.67		4.55		6.76		30.03		30.71		19.55		19.99												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		C		11		7.2		11.1		7		C		4.55		6.94		4.50		7.14		31.57		32.18		20.55		20.95												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		D		11.1		7.1		11		6.9		D		4.50		7.04		4.55		7.25		31.72		32.94		20.65		21.44												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		E		11.1		7.2		11.1		6.9		E		4.50		6.94		4.50		7.25		31.28		32.64		20.36		21.25												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				3		9		A		11		7.7		10.9		7.6		A		4.55		6.49		4.59		6.58		29.52		30.18		19.21		19.65		19.69		0.28		19.82		0.17				0.650979974		0.650979974				19.42		19.97		19.64		19.99

						9		B		10.9		6		10.9		7.6		B		4.59		6.67		4.59		6.58		30.58		30.18		19.91		19.65												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		C		11.1		7.4		11		7.4		C		4.50		6.76		4.55		6.76		30.44		30.71		19.81		19.99												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		D		11.1		7.4		11.1		7.4		D		4.50		6.76		4.50		6.76		30.44		30.44		19.81		19.81												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		E		11		7.5		11		7.4		E		4.55		6.67		4.55		6.76		30.30		30.71		19.73		19.99												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				4		3		A		11.2		7.2		11.2		7		A		4.46		6.94		4.46		7.14		31.00		31.89		20.18		20.76		20.06		0.21		20.27		0.33				0.650979974		0.650979974				19.85		20.27		19.93		20.60

						3		B		11.3		7.1		11.2		7.1		B		4.42		7.04		4.46		7.04		31.16		31.44		20.28		20.47												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		C		11.3		7.2		11.3		7.2		C		4.42		6.94		4.42		6.94		30.73		30.73		20.00		20.00												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		D		11.4		7.1		11.4		7.1		D		4.39		7.04		4.39		7.04		30.89		30.89		20.11		20.11												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		E		11.3		7.3		11.3		7.2		E		4.42		6.85		4.42		6.94		30.31		30.73		19.73		20.00												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				4		6		A		11.3		7.3		11.3		7.2		A		4.42		6.85		4.42		6.94		30.31		30.73		19.73		20.00		19.77		0.32		19.97		0.14				0.650979974		0.650979974				19.46		20.09		19.83		20.11

						6		B		11.4		7.4		11.3		7.3		B		4.39		6.76		4.42		6.85		29.63		30.31		19.29		19.73												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		C		11.3		7.2		11.3		7.2		C		4.42		6.94		4.42		6.94		30.73		30.73		20.00		20.00												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		D		11.4		7.1		11.4		7.1		D		4.39		7.04		4.39		7.04		30.89		30.89		20.11		20.11												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		E		11.3		7.3		11.3		7.2		E		4.42		6.85		4.42		6.94		30.31		30.73		19.73		20.00												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				4		9		A		11.2		7.4		11.3		7.3		A		4.46		6.76		4.42		6.85		30.16		30.31		19.64		19.73		19.63		0.34		19.61		0.19				0.650979974		0.650979974				19.29		19.98		19.42		19.80

						9		B		11.2		5.8		11.3		7.3		B		4.46		6.90		4.42		6.85		30.79		30.31		20.04		19.73												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		C		11.4		7.4		11.4		7.3		C		4.39		6.76		4.39		6.85		29.63		30.04		19.29		19.56												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		D		11.2		7.3		11.3		7.3		D		4.46		6.85		4.42		6.85		30.58		30.31		19.91		19.73												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		E		11.4		7.4		11.4		7.4		E		4.39		6.76		4.39		6.76		29.63		29.63		19.29		19.29												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				5		3		A		11.2		7.2		11.1		7.1		A		4.46		6.94		4.50		7.04		31.00		31.72		20.18		20.65		19.99		0.36		20.18		0.37				0.650979974		0.650979974				19.63		20.35		19.80		20.55

						3		B		11.2		7.1		11.2		7.1		B		4.46		7.04		4.46		7.04		31.44		31.44		20.47		20.47												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		C		11.4		7.3		11.4		7.2		C		4.39		6.85		4.39		6.94		30.04		30.46		19.56		19.83												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		D		11.3		7.3		11.4		7.2		D		4.42		6.85		4.39		6.94		30.31		30.46		19.73		19.83												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		E		11.3		7.2		11.4		7.1		E		4.42		6.94		4.39		7.04		30.73		30.89		20.00		20.11												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				5		6		A		11.3		7.3		11.2		7.3		A		4.42		6.85		4.46		6.85		30.31		30.58		19.73		19.91		19.57		0.16		19.75		0.16				0.650979974		0.650979974				19.42		19.73		19.59		19.90

						6		B		11.3		7.4		11.3		7.3		B		4.42		6.76		4.42		6.85		29.90		30.31		19.46		19.73												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		C		11.4		7.3		11.2		7.3		C		4.39		6.85		4.46		6.85		30.04		30.58		19.56		19.91												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		D		11.3		7.3		11.2		7.4		D		4.42		6.85		4.46		6.76		30.31		30.16		19.73		19.64												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		E		11.5		7.3		11.4		7.3		E		4.35		6.85		4.39		6.85		29.78		30.04		19.39		19.56												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				5		9		A		11.3		7.3		11.3		7.3		A		4.42		6.85		4.42		6.85		30.31		30.31		19.73		19.73		19.70		0.22		19.61		0.19				0.650979974		0.650979974				19.48		19.93		19.42		19.80

						9		B		11.2		5.8		11.3		7.3		B		4.46		6.90		4.42		6.85		30.79		30.31		20.04		19.73												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		C		11.4		7.3		11.3		7.3		C		4.39		6.85		4.42		6.85		30.04		30.31		19.56		19.73												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		D		11.3		7.3		11.4		7.3		D		4.42		6.85		4.39		6.85		30.31		30.04		19.73		19.56												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		E		11.3		7.4		11.4		7.4		E		4.42		6.76		4.39		6.76		29.90		29.63		19.46		19.29												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				6		3		A		11.3		7.1		11.2		7		A		4.42		7.04		4.46		7.14		31.16		31.89		20.28		20.76		20.29		0.13		20.44		0.36				0.650979974		0.650979974				20.16		20.41		20.08		20.80

						3		B		11.2		7.1		11.2		7		B		4.46		7.04		4.46		7.14		31.44		31.89		20.47		20.76												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		C		11.3		7.1		11.3		7		C		4.42		7.04		4.42		7.14		31.16		31.61		20.28		20.57												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		D		11.3		7.1		11.4		7.1		D		4.42		7.04		4.39		7.04		31.16		30.89		20.28		20.11												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		E		11.4		7.1		11.3		7.2		E		4.39		7.04		4.42		6.94		30.89		30.73		20.11		20.00												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				6		6		A		11.5		7.2		11.3		7.2		A		4.35		6.94		4.42		6.94		30.19		30.73		19.66		20.00		19.86		0.15		19.92		0.28				0.650979974		0.650979974				19.72		20.01		19.64		20.20

						6		B		11.3		7.2		11.2		7.2		B		4.42		6.94		4.46		6.94		30.73		31.00		20.00		20.18												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		C		11.4		7.2		11.4		7.2		C		4.39		6.94		4.39		6.94		30.46		30.46		19.83		19.83												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		D		11.3		7.2		11.4		7.1		D		4.42		6.94		4.39		7.04		30.73		30.89		20.00		20.11												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		E		11.4		7.2		11.6		7.2		E		4.39		6.94		4.31		6.94		30.46		29.93		19.83		19.49												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				6		9		A		11.3		7.4		11.2		7.3		A		4.42		6.76		4.46		6.85		29.90		30.58		19.46		19.91		19.39		0.25		19.54		0.34				0.650979974		0.650979974				19.14		19.64		19.20		19.87

						9		B		11.2		5.9		11.2		7.3		B		4.46		6.78		4.46		6.85		30.27		30.58		19.70		19.91												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		C		11.4		7.5		11.4		7.4		C		4.39		6.67		4.39		6.76		29.24		29.63		19.03		19.29												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		D		11.4		7.4		11.4		7.4		D		4.39		6.76		4.39		6.76		29.63		29.63		19.29		19.29												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		E		11.3		7.4		11.4		7.4		E		4.42		6.76		4.39		6.76		29.90		29.63		19.46		19.29												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				7		3		A		11.3		7		11.31		6.9		A		4.42		7.14		4.42		7.25		31.61		32.04		20.57		20.85		20.47		0.10		20.58		0.20				0.650979974		0.650979974				20.37		20.57		20.38		20.77

						3		B		11.4		7		11.41		6.9		B		4.39		7.14		4.38		7.25		31.33		31.75		20.39		20.67												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		C		11.4		7		11.4		7		C		4.39		7.14		4.39		7.14		31.33		31.33		20.39		20.39												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		D		11.3		7		11.3		7		D		4.42		7.14		4.42		7.14		31.61		31.61		20.57		20.57												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		E		11.4		7		11.4		7		E		4.39		7.14		4.39		7.14		31.33		31.33		20.39		20.39												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				7		6		A		11.3		7		11.3		7		A		4.42		7.14		4.42		7.14		31.61		31.61		20.57		20.57		20.33		0.21		20.43		0.08				0.650979974		0.650979974				20.12		20.54		20.35		20.51

						6		B		11.2		7.1		11.4		7		B		4.46		7.04		4.39		7.14		31.44		31.33		20.47		20.39												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		C		11.4		7		11.4		7		C		4.39		7.14		4.39		7.14		31.33		31.33		20.39		20.39												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		D		11.4		7.1		11.4		7		D		4.39		7.04		4.39		7.14		30.89		31.33		20.11		20.39												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		E		11.4		7.1		11.4		7		E		4.39		7.04		4.39		7.14		30.89		31.33		20.11		20.39												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				7		9		A		11.5		7		11.4		7		A		4.35		7.14		4.39		7.14		31.06		31.33		20.22		20.39		20.17		0.06		20.21		0.25				0.650979974		0.650979974				20.11		20.23		19.96		20.46

						9		B		11.3		5.7		11.4		7		B		4.42		7.02		4.39		7.14		31.05		31.33		20.21		20.39												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		C		11.5		7		11.5		7.1		C		4.35		7.14		4.35		7.04		31.06		30.62		20.22		19.93												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		D		11.4		7.1		11.4		7		D		4.39		7.04		4.39		7.14		30.89		31.33		20.11		20.39												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		E		11.4		7.1		11.5		7.1		E		4.39		7.04		4.35		7.04		30.89		30.62		20.11		19.93												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				8		3		A		11.7		6.92		11.7		6.9		A		4.27		7.23		4.27		7.25		30.88		30.97		20.10		20.16		20.36		0.20		20.48		0.37				0.650979974		0.650979974				20.16		20.56		20.11		20.85

						3		B		11.6		6.92		11.7		6.9		B		4.31		7.23		4.27		7.25		31.14		30.97		20.27		20.16												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		C		11.7		6.8		11.6		6.7		C		4.27		7.35		4.31		7.46		31.42		32.17		20.46		20.94												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		D		11.6		6.9		11.6		6.9		D		4.31		7.25		4.31		7.25		31.23		31.23		20.33		20.33												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		E		11.6		6.8		11.5		6.8		E		4.31		7.35		4.35		7.35		31.69		31.97		20.63		20.81												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				8		6		A		11.7		6.9		11.7		6.9		A		4.27		7.25		4.27		7.25		30.97		30.97		20.16		20.16		20.16		0.29		20.40		0.48				0.650979974		0.650979974				19.88		20.45		19.92		20.88

						6		B		11.7		6.9		11.7		6.9		B		4.27		7.25		4.27		7.25		30.97		30.97		20.16		20.16												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		C		11.6		6.9		11.5		6.8		C		4.31		7.25		4.35		7.35		31.23		31.97		20.33		20.81												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		D		11.7		6.8		11.4		6.8		D		4.27		7.35		4.39		7.35		31.42		32.25		20.46		20.99												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		E		11.8		7		11.7		7		E		4.24		7.14		4.27		7.14		30.27		30.53		19.70		19.87												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				8		9		A		11.7		6.9		11.7		6.9		A		4.27		7.25		4.27		7.25		30.97		30.97		20.16		20.16		20.23		0.26		20.20		0.22				0.650979974		0.650979974				19.97		20.49		19.98		20.42

						9		B		11.7		6.9		11.7		6.9		B		4.27		7.25		4.27		7.25		30.97		30.97		20.16		20.16												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		C		11.7		6.8		11.7		6.8		C		4.27		7.35		4.27		7.35		31.42		31.42		20.46		20.46												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		D		11.5		6.9		11.6		6.9		D		4.35		7.25		4.31		7.25		31.51		31.23		20.51		20.33												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		E		11.7		7		11.7		7		E		4.27		7.14		4.27		7.14		30.53		30.53		19.87		19.87												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				9		3		A		11.3		6.8		11.3		6.9		A		4.42		7.35		4.42		7.25		32.54		32.06		21.18		20.87		20.57		0.56		20.38		0.33				0.650979974		0.650979974				20.00		21.13		20.05		20.72

						3		B		11.3		6.8		11.3		7		B		4.42		7.35		4.42		7.14		32.54		31.61		21.18		20.57												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		C		11.5		7		11.5		7		C		4.35		7.14		4.35		7.14		31.06		31.06		20.22		20.22												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		D		11.6		7		11.6		7		D		4.31		7.14		4.31		7.14		30.79		30.79		20.04		20.04												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		E		11.5		7		11.5		7		E		4.35		7.14		4.35		7.14		31.06		31.06		20.22		20.22												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				9		6		A		11.4		7		11.4		7		A		4.39		7.14		4.39		7.14		31.33		31.33		20.39		20.39		20.11		0.26		20.18		0.28				0.650979974		0.650979974				19.85		20.38		19.90		20.47

						6		B		11.5		7		11.4		7		B		4.35		7.14		4.39		7.14		31.06		31.33		20.22		20.39												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		C		11.6		7		11.5		7		C		4.31		7.14		4.35		7.14		30.79		31.06		20.04		20.22												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		D		11.5		7		11.5		7		D		4.35		7.14		4.35		7.14		31.06		31.06		20.22		20.22												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		E		11.8		7		11.8		7		E		4.24		7.14		4.24		7.14		30.27		30.27		19.70		19.70												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				9		9		A		11.5		7		11.4		7		A		4.35		7.14		4.39		7.14		31.06		31.33		20.22		20.39		20.26		0.30		20.05		0.32				0.650979974		0.650979974				19.96		20.55		19.72		20.37

						9		B		11.4		5.5		11.4		7		B		4.39		7.27		4.39		7.14		31.90		31.33		20.76		20.39												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		C		11.6		7		11.7		7		C		4.31		7.14		4.27		7.14		30.79		30.53		20.04		19.87												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		D		11.6		7		11.7		7		D		4.31		7.14		4.27		7.14		30.79		30.53		20.04		19.87												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		E		11.5		7		11.8		7		E		4.35		7.14		4.24		7.14		31.06		30.27		20.22		19.70												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				10		3		A		11.4		7		11.5		7		A		4.39		7.14		4.35		7.14		31.33		31.06		20.39		20.22		20.18		0.29		20.18		0.15				0.650979974		0.650979974				19.90		20.47		20.04		20.33

						3		B		11.3		7		11.4		7		B		4.42		7.14		4.39		7.14		31.61		31.33		20.57		20.39												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		C		11.6		7		11.5		7		C		4.31		7.14		4.35		7.14		30.79		31.06		20.04		20.22												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		D		11.7		7		11.6		7		D		4.27		7.14		4.31		7.14		30.53		30.79		19.87		20.04												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		E		11.6		7		11.6		7		E		4.31		7.14		4.31		7.14		30.79		30.79		20.04		20.04												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				10		6		A		11.4		7		11.5		7.1		A		4.39		7.14		4.35		7.04		31.33		30.62		20.39		19.93		19.94		0.33		19.86		0.36				0.650979974		0.650979974				19.61		20.28		19.50		20.23

						6		B		11.6		7		11.5		7		B		4.31		7.14		4.35		7.14		30.79		31.06		20.04		20.22												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		C		11.9		7		11.9		7.1		C		4.20		7.14		4.20		7.04		30.01		29.59		19.54		19.26												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		D		11.6		7		11.6		7		D		4.31		7.14		4.31		7.14		30.79		30.79		20.04		20.04												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		E		11.8		7		11.7		7		E		4.24		7.14		4.27		7.14		30.27		30.53		19.70		19.87												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				10		9		A		11.7		6.9		11.6		6.9		A		4.27		7.25		4.31		7.25		30.97		31.23		20.16		20.33		20.00		0.13		19.96		0.36				0.650979974		0.650979974				19.87		20.12		19.59		20.32

						9		B		11.5		5.7		11.6		6.9		B		4.35		7.02		4.31		7.25		30.51		31.23		19.86		20.33												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		C		11.7		7		11.9		7		C		4.27		7.14		4.20		7.14		30.53		30.01		19.87		19.54												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		D		11.6		7		11.7		7		D		4.31		7.14		4.27		7.14		30.79		30.53		20.04		19.87												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		E		11.6		7		11.8		7		E		4.31		7.14		4.24		7.14		30.79		30.27		20.04		19.70												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				11		3		A		11.4		7		11.5		7.1		A		4.39		7.14		4.35		7.04		31.33		30.62		20.39		19.93		19.77		0.43		19.90		0.57				0.650979974		0.650979974				19.34		20.20		19.32		20.47

						3		B		11.6		7.2		11.2		7		B		4.31		6.94		4.46		7.14		29.93		31.89		19.49		20.76												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		C		11.6		7		11.7		7.2		C		4.31		7.14		4.27		6.94		30.79		29.68		20.04		19.32												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		D		11.6		7.2		11.8		7.1		D		4.31		6.94		4.24		7.04		29.93		29.84		19.49		19.43												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		E		11.8		7.1		11.6		7		E		4.24		7.04		4.31		7.14		29.84		30.79		19.43		20.04												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				11		6		A		11.5		7		11.5		7		A		4.35		7.14		4.35		7.14		31.06		31.06		20.22		20.22		19.88		0.36		19.70		0.42				0.650979974		0.650979974				19.52		20.23		19.28		20.12

						6		B		11.5		7		11.5		7.1		B		4.35		7.14		4.35		7.04		31.06		30.62		20.22		19.93												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		C		12		7		11.9		7		C		4.17		7.14		4.20		7.14		29.76		30.01		19.37		19.54												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		D		11.7		7		11.8		7		D		4.27		7.14		4.24		7.14		30.53		30.27		19.87		19.70												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		E		11.8		7		12		7.1		E		4.24		7.14		4.17		7.04		30.27		29.34		19.70		19.10												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				11		9		A		11.3		7.3		11.4		7.2		A		4.42		6.85		4.39		6.94		30.31		30.46		19.73		19.83		19.68		0.20		19.66		0.32				0.650979974		0.650979974				19.48		19.87		19.34		19.97

						9		B		11.6		5.8		11.4		7.2		B		4.31		6.90		4.39		6.94		29.73		30.46		19.35		19.83												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		C		11.8		7.01		11.9		7.1		C		4.24		7.13		4.20		7.04		30.22		29.59		19.67		19.26												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		D		11.6		7.1		11.8		6.9		D		4.31		7.04		4.24		7.25		30.35		30.70		19.76		19.99												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		E		11.7		7		12		7		E		4.27		7.14		4.17		7.14		30.53		29.76		19.87		19.37												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				12		3		A		11.7		7.1		11.6		7.1		A		4.27		7.04		4.31		7.04		30.10		30.35		19.59		19.76		19.53		0.13		19.71		0.12				0.650979974		0.650979974				19.40		19.66		19.59		19.84

						3		B		11.8		7		11.7		7		B		4.24		7.14		4.27		7.14		30.27		30.53		19.70		19.87												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		C		11.9		7		11.8		7		C		4.20		7.14		4.24		7.14		30.01		30.27		19.54		19.70												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		D		12		7		11.9		7		D		4.17		7.14		4.20		7.14		29.76		30.01		19.37		19.54												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		E		11.8		7.1		11.8		7		E		4.24		7.04		4.24		7.14		29.84		30.27		19.43		19.70												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				12		6		A		11.7		7.1		11.8		7		A		4.27		7.04		4.24		7.14		30.10		30.27		19.59		19.70		19.62		0.28		19.53		0.39				0.650979974		0.650979974				19.34		19.89		19.14		19.92

						6		B		11.6		7		11.6		7		B		4.31		7.14		4.31		7.14		30.79		30.79		20.04		20.04												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		C		12		7		11.9		7.2		C		4.17		7.14		4.20		6.94		29.76		29.18		19.37		18.99												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		D		11.8		7		12		7		D		4.24		7.14		4.17		7.14		30.27		29.76		19.70		19.37												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		E		12		7		11.9		7		E		4.17		7.14		4.20		7.14		29.76		30.01		19.37		19.54												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				12		9		A		11.9		7		11.7		7		A		4.20		7.14		4.27		7.14		30.01		30.53		19.54		19.87		19.65		0.28		19.48		0.43				0.650979974		0.650979974				19.37		19.93		19.05		19.90

						9		B		11.6		5.6		11.7		7		B		4.31		7.14		4.27		7.14		30.79		30.53		20.04		19.87												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		C		11.8		7		11.8		7.1		C		4.24		7.14		4.24		7.04		30.27		29.84		19.70		19.43												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		D		11.9		7.1		12		7		D		4.20		7.04		4.17		7.14		29.59		29.76		19.26		19.37												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		E		11.8		7		12		7.2		E		4.24		7.14		4.17		6.94		30.27		28.94		19.70		18.84												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				13		3		A		11.5		7		11.5		7.1		A		4.35		7.14		4.35		7.04		31.06		30.62		20.22		19.93		19.80		0.28		19.96		0.52				0.650979974		0.650979974				19.51		20.08		19.44		20.48

						3		B		11.6		7.2		11		7.2		B		4.31		6.94		4.55		6.94		29.93		31.57		19.49		20.55												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		C		11.4		7.2		11.7		7.2		C		4.39		6.94		4.27		6.94		30.46		29.68		19.83		19.32												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		D		11.7		7.1		11.4		7		D		4.27		7.04		4.39		7.14		30.10		31.33		19.59		20.39												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		E		11.7		7		11.7		7.1		E		4.27		7.14		4.27		7.04		30.53		30.10		19.87		19.59												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				13		6		A		11.6		7.2		11.6		7.2		A		4.31		6.94		4.31		6.94		29.93		29.93		19.49		19.49		19.61		0.27		19.64		0.20				0.650979974		0.650979974				19.33		19.88		19.44		19.84

						6		B		11.5		7.1		11.6		7.1		B		4.35		7.04		4.31		7.04		30.62		30.35		19.93		19.76												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		C		12		7		12		7		C		4.17		7.14		4.17		7.14		29.76		29.76		19.37		19.37												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		D		11.7		7		11.7		7		D		4.27		7.14		4.27		7.14		30.53		30.53		19.87		19.87												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		E		12		7		11.8		7		E		4.17		7.14		4.24		7.14		29.76		30.27		19.37		19.70												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				13		9		A		11.6		7		11.6		7.1		A		4.31		7.14		4.31		7.04		30.79		30.35		20.04		19.76		19.79		0.30		19.61		0.28				0.650979974		0.650979974				19.49		20.09		19.32		19.89

						9		B		11.5		5.7		11.6		7.1		B		4.35		7.02		4.31		7.04		30.51		30.35		19.86		19.76												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		C		11.8		7		11.8		7		C		4.24		7.14		4.24		7.14		30.27		30.27		19.70		19.70												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		D		11.6		7		11.8		7		D		4.31		7.14		4.24		7.14		30.79		30.27		20.04		19.70												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		E		11.7		7.2		12		7.1		E		4.27		6.94		4.17		7.04		29.68		29.34		19.32		19.10												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				14		3		A		11.8		7		11.7		7		A		4.24		7.14		4.27		7.14		30.27		30.53		19.70		19.87		19.74		0.08		19.68		0.36				0.650979974		0.650979974				19.66		19.81		19.32		20.05

						3		B		11.8		7		11.5		7		B		4.24		7.14		4.35		7.14		30.27		31.06		19.70		20.22												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		C		11.8		7		11.7		7.2		C		4.24		7.14		4.27		6.94		30.27		29.68		19.70		19.32												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		D		11.7		7		11.8		7.1		D		4.27		7.14		4.24		7.04		30.53		29.84		19.87		19.43												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		E		11.8		7		11.7		7.1		E		4.24		7.14		4.27		7.04		30.27		30.10		19.70		19.59												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				14		6		A		11.8		7		11.6		6.8		A		4.24		7.14		4.31		7.35		30.27		31.69		19.70		20.63		19.61		0.16		19.56		0.67				0.650979974		0.650979974				19.45		19.77		18.89		20.24

						6		B		11.8		7		11.8		7		B		4.24		7.14		4.24		7.14		30.27		30.27		19.70		19.70												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		C		12.2		6.8		12		7.2		C		4.10		7.35		4.17		6.94		30.14		28.94		19.62		18.84												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		D		11.8		7		11.9		7.1		D		4.24		7.14		4.20		7.04		30.27		29.59		19.70		19.26												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		E		12.2		6.9		12		7		E		4.10		7.25		4.17		7.14		29.70		29.76		19.33		19.37												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				14		9		A		11.8		7		11.7		7		A		4.24		7.14		4.27		7.14		30.27		30.53		19.70		19.87		19.83		0.15		19.44		0.39				0.650979974		0.650979974				19.67		19.98		19.05		19.83

						9		B		11.7		5.6		11.7		7		B		4.27		7.14		4.27		7.14		30.53		30.53		19.87		19.87												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		C		12		6.9		11.8		7.2		C		4.17		7.25		4.24		6.94		30.19		29.43		19.66		19.16												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		D		11.6		7		11.8		7.2		D		4.31		7.14		4.24		6.94		30.79		29.43		20.04		19.16												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		E		11.7		7		11.8		7.2		E		4.27		7.14		4.24		6.94		30.53		29.43		19.87		19.16												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				15		3		A		11.7		7		11.7		7		A		4.27		7.14		4.27		7.14		30.53		30.53		19.87		19.87		19.67		0.29		19.88		0.31				0.650979974		0.650979974				19.38		19.97		19.57		20.19

						3		B		11.7		7		11.4		7		B		4.27		7.14		4.39		7.14		30.53		31.33		19.87		20.39												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		C		11.9		7		11.8		7		C		4.20		7.14		4.24		7.14		30.01		30.27		19.54		19.70												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		D		12.1		7		11.9		6.9		D		4.13		7.14		4.20		7.25		29.52		30.45		19.21		19.82												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		E		11.7		7		11.7		7.1		E		4.27		7.14		4.27		7.04		30.53		30.10		19.87		19.59												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				15		6		A		11.7		7		11.7		7		A		4.27		7.14		4.27		7.14		30.53		30.53		19.87		19.87		19.54		0.35		19.74		0.67				0.650979974		0.650979974				19.20		19.89		19.07		20.41

						6		B		11.7		7		11.7		7.1		B		4.27		7.14		4.27		7.04		30.53		30.10		19.87		19.59												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		C		12		7		12		7		C		4.17		7.14		4.17		7.14		29.76		29.76		19.37		19.37												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		D		11.9		7		11.5		6.8		D		4.20		7.14		4.35		7.35		30.01		31.97		19.54		20.81												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		E		12.2		7		12.2		7		E		4.10		7.14		4.10		7.14		29.27		29.27		19.06		19.06												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				15		9		A		11.8		7.1		11.7		7		A		4.24		7.04		4.27		7.14		29.84		30.53		19.43		19.87		19.42		0.27		19.78		0.59				0.650979974		0.650979974				19.15		19.68		19.20		20.37

						9		B		11.7		5.6		11.7		7		B		4.27		7.14		4.27		7.14		30.53		30.53		19.87		19.87												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		C		12.1		7		12		7.2		C		4.13		7.14		4.17		6.94		29.52		28.94		19.21		18.84												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		D		11.7		7.2		11.7		6.8		D		4.27		6.94		4.27		7.35		29.68		31.42		19.32		20.46												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		E		11.9		7.1		11.7		7		E		4.20		7.04		4.27		7.14		29.59		30.53		19.26		19.87												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				16		3		A		11.8		7		11.6		7		A		4.24		7.14		4.31		7.14		30.27		30.79		19.70		20.04		19.74		0.25		19.87		0.17				0.650979974		0.650979974				19.49		19.99		19.70		20.04

						3		B		11.6		7		11.8		7		B		4.31		7.14		4.24		7.14		30.79		30.27		20.04		19.70												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		C		11.7		7		11.7		7		C		4.27		7.14		4.27		7.14		30.53		30.53		19.87		19.87												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		D		12		7		11.8		7		D		4.17		7.14		4.24		7.14		29.76		30.27		19.37		19.70												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						3		E		11.8		7		11.6		7		E		4.24		7.14		4.31		7.14		30.27		30.79		19.70		20.04												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				16		6		A		11.9		7		11.7		7		A		4.20		7.14		4.27		7.14		30.01		30.53		19.54		19.87		19.29		0.20		19.67		0.22				0.650979974		0.650979974				19.09		19.48		19.46		19.89

						6		B		11.9		7.2		11.7		7		B		4.20		6.94		4.27		7.14		29.18		30.53		18.99		19.87												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		C		12		7		12		7		C		4.17		7.14		4.17		7.14		29.76		29.76		19.37		19.37												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		D		11.9		7.1		11.9		7		D		4.20		7.04		4.20		7.14		29.59		30.01		19.26		19.54												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						6		E		11.9		7.1		11.8		7		E		4.20		7.04		4.24		7.14		29.59		30.27		19.26		19.70												0.650979974		0.650979974				0.00		0.00		0.00		0.00

				16		9		A		12		7		11.8		7		A		4.17		7.14		4.24		7.14		29.76		30.27		19.37		19.70		19.27		0.52		19.44		0.29				0.650979974		0.650979974				18.75		19.79		19.15		19.73

						9		B		11.8		5.6		11.8		7		B		4.24		7.14		4.24		7.14		30.27		30.27		19.70		19.70												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		C		12.6		7		11.9		7.2		C		3.97		7.14		4.20		6.94		28.34		29.18		18.45		18.99												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		D		11.8		7		12		7		D		4.24		7.14		4.17		7.14		30.27		29.76		19.70		19.37												0.650979974		0.650979974				0.00		0.00		0.00		0.00

						9		E		12		7.1		11.8		7.1		E		4.17		7.04		4.24		7.04		29.34		29.84		19.10		19.43												0.650979974		0.650979974				0.00		0.00		0.00		0.00





		Stage 1		Stage 1		Stage 1		0		0		0		0		0		0

		Stage 2		Stage 2		Stage 2		0		0		0		0		0		0

		Stage 3		Stage 3		Stage 3		0		0		0		0		0		0

		Stage 4		Stage 4		Stage 4		0		0		0		0		0		0

		Stage 5		Stage 5		Stage 5		0		0		0		0		0		0

		Stage 6		Stage 6		Stage 6		0		0		0		0		0		0

		Stage 7		Stage 7		Stage 7		0		0		0		0		0		0

		Stage 8		Stage 8		Stage 8		0		0		0		0		0		0

		Stage 9		Stage 9		Stage 9		0		0		0		0		0		0

		Stage 10		Stage 10		Stage 10		0		0		0		0		0		0

		Stage 11		Stage 11		Stage 11		0		0		0		0		0		0

		Stage 12		Stage 12		Stage 12		0		0		0		0		0		0

		Stage 13		Stage 13		Stage 13		0		0		0		0		0		0

		Stage 14		Stage 14		Stage 14		0		0		0		0		0		0

		Stage 15		Stage 15		Stage 15		0		0		0		0		0		0

		Stage 16		Stage 16		Stage 16		0		0		0		0		0		0



Take Down 3

Take Down 6

Take Down 9

p

pjpk

Time and Relaxation

Ks

Ks Values Within the Area the 
Comb Applied the Force

18.9299744618

18.845689342

18.8331522099

20.182194593

19.8507347007

19.1908564681

20.5322360644

20.2211337817

19.6959216033

20.0615908663

19.7720681002

19.6325256823

19.9860624314

19.5727793278

19.703565256

20.2854408606

19.8633098439

19.3902751855

20.4663009987

20.3297761969

20.1731330564

20.3592141024

20.1614549475

20.2309905436

20.5641585734

20.1145837636

20.2559153949

20.1849710223

19.9438162101

19.9966122526

19.7656855548

19.8763820077

19.6814962303

19.5270390385

19.6176353815

19.6489908815

19.7994839706

19.6102771136

19.7940808585

19.7364636885

19.615125838

19.829719677

19.6730099567

19.542155211

19.4195784831

19.7387283763

19.2864075397

19.2668117242



		Stage 1		Stage 1		Stage 1		0		0		0		0		0		0

		Stage 2		Stage 2		Stage 2		0		0		0		0		0		0

		Stage 3		Stage 3		Stage 3		0		0		0		0		0		0

		Stage 4		Stage 4		Stage 4		0		0		0		0		0		0

		Stage 5		Stage 5		Stage 5		0		0		0		0		0		0

		Stage 6		Stage 6		Stage 6		0		0		0		0		0		0

		Stage 7		Stage 7		Stage 7		0		0		0		0		0		0

		Stage 8		Stage 8		Stage 8		0		0		0		0		0		0

		Stage 9		Stage 9		Stage 9		0		0		0		0		0		0

		Stage 10		Stage 10		Stage 10		0		0		0		0		0		0

		Stage 11		Stage 11		Stage 11		0		0		0		0		0		0

		Stage 12		Stage 12		Stage 12		0		0		0		0		0		0

		Stage 13		Stage 13		Stage 13		0		0		0		0		0		0

		Stage 14		Stage 14		Stage 14		0		0		0		0		0		0

		Stage 15		Stage 15		Stage 15		0		0		0		0		0		0

		Stage 16		Stage 16		Stage 16		0		0		0		0		0		0



Take Down 3

Take Down 6

Take Down 9

Time and Relaxation

Ks

Ks Values Within the Area the 
Main Roller Applied the Force

19.8718667614

19.5127697259

18.4685783412

20.7933245238

20.0933700131

19.1495169028

21.1281206215

20.6888117233

19.8197399835

20.2668274919

19.9695198914

19.6066978345

20.1746569221

19.7466223946

19.6066978345

20.4394003505

19.921099497

19.5359863434

20.5776913285

20.4302052298

20.2086766762

20.4796942516

20.3969103386

20.1956259065

20.3839536112

20.184908279

20.0466739585

20.1825243971

19.8643388356

19.9542410683

19.8931918097

19.6979848

19.6612526647

19.7155966241

19.5297160011

19.4743668303

19.9579071089

19.6408385259

19.6058933557

19.6838784516

19.557436913

19.4406412664

19.8769176916

19.7383884241

19.7782890409

19.8723449555

19.6713537928

19.4398602536



		

																																																																		stages 1-5

																																														wales		courses		wales		courses

						Stage 1				wales		courses		wales		courses				wales		courses		wales		courses																				per cm		per cm		per cm		per cm

						off		Sample		cm / 50w		cm / 50c		cm / 50w		cm / 50c		Sample		per cm		per cm		per cm		per cm																				COMB		COMB		Main		Main

						machine		Number		COMB		COMB		Main		Main		Number		COMB		COMB		Main		Main

						3		A		10.8		7.8		11.1		7.3		A		4.63		6.41		4.50		6.85				1		3		A		10.8		7.8		11.1		7.3		A		4.63		6.41		4.50		6.85

						3		B		10.9		7.8		11.1		7.3		B		4.59		6.41		4.50		6.85						3		B		10.9		7.8		11.1		7.3		B		4.59		6.41		4.50		6.85

						3		C		11.1		7.8		11.3		7.3		C		4.50		6.41		4.42		6.85						3		C		11.1		7.8		11.3		7.3		C		4.50		6.41		4.42		6.85

						3		D		11.0		8.0		11.4		7.3		D		4.55		6.25		4.39		6.85						3		D		11.0		8.0		11.4		7.3		D		4.55		6.25		4.39		6.85

						3		E		10.9		7.9		11.2		7.3		E		4.59		6.33		4.46		6.85						3		E		10.9		7.9		11.2		7.3		E		4.59		6.33		4.46		6.85

						6		A		10.6		8.0		10.7		8.0		A		4.72		6.25		4.67		6.25						3		A		11.0		7.4		11.1		6.7		A		4.55		6.76		4.50		7.46

						6		B		10.8		8.0		10.7		7.9		B		4.63		6.25		4.67		6.33						3		B		11.0		7.4		11.1		7.0		B		4.55		6.76		4.50		7.14

						6		C		11.1		7.8		11.3		7.3		C		4.50		6.41		4.42		6.85						3		C		11.1		7.3		11.3		7.2		C		4.50		6.85		4.42		6.94

						6		D		11.0		8.0		11.4		7.3		D		4.55		6.25		4.39		6.85						3		D		11.2		7.1		11.3		7.0		D		4.46		7.04		4.42		7.14

						6		E		10.9		7.9		11.2		7.3		E		4.59		6.33		4.46		6.85						3		E		11.1		7.2		11.3		7.0		E		4.50		6.94		4.42		7.14

						9		A		10.7		8.4		10.6		8.4		A		4.67		5.95		4.72		5.95						3		A		11.0		7.2		11.1		6.9		A		4.55		6.94		4.50		7.25

						9		B		10.6		6.4		10.6		8.4		B		4.72		6.25		4.72		5.95						3		B		11.0		7.2		11.2		7.0		B		4.55		6.94		4.46		7.14

						9		C		10.7		8.0		10.9		8.0		C		4.67		6.25		4.59		6.25						3		C		11.0		7.2		11.1		7.0		C		4.55		6.94		4.50		7.14

						9		D		10.6		8.0		10.9		8.1		D		4.72		6.25		4.59		6.17						3		D		11.1		7.1		11.0		6.9		D		4.50		7.04		4.55		7.25

						9		E		10.9		8.0		10.9		8.0		E		4.59		6.25		4.59		6.25						3		E		11.1		7.2		11.1		6.9		E		4.50		6.94		4.50		7.25

																																3		A		11.2		7.2		11.2		7.0		A		4.46		6.94		4.46		7.14

						Stage 2		24 hrs in rm temp																								3		B		11.3		7.1		11.2		7.1		B		4.42		7.04		4.46		7.04

																																3		C		11.3		7.2		11.3		7.2		C		4.42		6.94		4.42		6.94

						3		A		11.0		7.4		11.1		6.7		A		4.55		6.76		4.50		7.46						3		D		11.4		7.1		11.4		7.1		D		4.39		7.04		4.39		7.04

						3		B		11.0		7.4		11.1		7.0		B		4.55		6.76		4.50		7.14						3		E		11.3		7.3		11.3		7.2		E		4.42		6.85		4.42		6.94

						3		C		11.1		7.3		11.3		7.2		C		4.50		6.85		4.42		6.94						3		A		11.2		7.2		11.1		7.1		A		4.46		6.94		4.50		7.04

						3		D		11.2		7.1		11.3		7.0		D		4.46		7.04		4.42		7.14						3		B		11.2		7.1		11.2		7.1		B		4.46		7.04		4.46		7.04

						3		E		11.1		7.2		11.3		7.0		E		4.50		6.94		4.42		7.14						3		C		11.4		7.3		11.4		7.2		C		4.39		6.85		4.39		6.94

						6		A		11.1		7.6		11.0		7.6		A		4.50		6.58		4.55		6.58						3		D		11.3		7.3		11.4		7.2		D		4.42		6.85		4.39		6.94

						6		B		11.1		7.7		11.1		7.4		B		4.50		6.49		4.50		6.76						3		E		11.3		7.2		11.4		7.1		E		4.42		6.94		4.39		7.04

						6		C		11.1		7.3		11.3		7.2		C		4.50		6.85		4.42		6.94						6		A		10.6		8.0		10.7		8.0		A		4.72		6.25		4.67		6.25

						6		D		11.2		7.1		11.3		7.0		D		4.46		7.04		4.42		7.14						6		B		10.8		8.0		10.7		7.9		B		4.63		6.25		4.67		6.33

						6		E		11.1		7.2		11.3		7.0		E		4.50		6.94		4.42		7.14						6		C		11.1		7.8		11.3		7.3		C		4.50		6.41		4.42		6.85

						9		A		11		7.8		10.9		7.8		A		4.55		6.41		4.59		6.41						6		D		11.0		8.0		11.4		7.3		D		4.55		6.25		4.39		6.85

						9		B		10.9		6.2		10.9		7.8		B		4.59		6.45		4.59		6.41						6		E		10.9		7.9		11.2		7.3		E		4.59		6.33		4.46		6.85

						9		C		11.2		7.5		11.1		7.6		C		4.46		6.67		4.50		6.58						6		A		11.1		7.6		11.0		7.6		A		4.50		6.58		4.55		6.58

						9		D		11.0		7.6		11.1		7.6		D		4.55		6.58		4.50		6.58						6		B		11.1		7.7		11.1		7.4		B		4.50		6.49		4.50		6.76

						9		E		11.2		7.7		11.2		7.7		E		4.46		6.49		4.46		6.49						6		C		11.1		7.3		11.3		7.2		C		4.50		6.85		4.42		6.94

																																6		D		11.2		7.1		11.3		7.0		D		4.46		7.04		4.42		7.14

						Stage 3		48 hours in room temp																								6		E		11.1		7.2		11.3		7.0		E		4.50		6.94		4.42		7.14

																																6		A		11.0		7.4		11.1		7.4		A		4.55		6.76		4.50		6.76

						3		A		11.0		7.2		11.1		6.9		A		4.55		6.94		4.50		7.25						6		B		11.1		7.5		11.0		7.4		B		4.50		6.67		4.55		6.76

						3		B		11.0		7.2		11.2		7.0		B		4.55		6.94		4.46		7.14						6		C		11.0		7.2		11.1		7		C		4.55		6.94		4.50		7.14

						3		C		11.0		7.2		11.1		7.0		C		4.55		6.94		4.50		7.14						6		D		11.1		7.1		11.0		6.9		D		4.50		7.04		4.55		7.25

						3		D		11.1		7.1		11.0		6.9		D		4.50		7.04		4.55		7.25						6		E		11.1		7.2		11.1		6.9		E		4.50		6.94		4.50		7.25

						3		E		11.1		7.2		11.1		6.9		E		4.50		6.94		4.50		7.25						6		A		11.3		7.3		11.3		7.2		A		4.42		6.85		4.42		6.94

						6		A		11.0		7.4		11.1		7.4		A		4.55		6.76		4.50		6.76						6		B		11.4		7.4		11.3		7.3		B		4.39		6.76		4.42		6.85

						6		B		11.1		7.5		11.0		7.4		B		4.50		6.67		4.55		6.76						6		C		11.3		7.2		11.3		7.2		C		4.42		6.94		4.42		6.94

						6		C		11.0		7.2		11.1		7		C		4.55		6.94		4.50		7.14						6		D		11.4		7.1		11.4		7.1		D		4.39		7.04		4.39		7.04

						6		D		11.1		7.1		11.0		6.9		D		4.50		7.04		4.55		7.25						6		E		11.3		7.3		11.3		7.2		E		4.42		6.85		4.42		6.94

						6		E		11.1		7.2		11.1		6.9		E		4.50		6.94		4.50		7.25						6		A		11.3		7.3		11.2		7.3		A		4.42		6.85		4.46		6.85

						9		A		11		7.7		10.9		7.6		A		4.55		6.49		4.59		6.58						6		B		11.3		7.4		11.3		7.3		B		4.42		6.76		4.42		6.85

						9		B		10.9		6		10.9		7.6		B		4.59		6.67		4.59		6.58						6		C		11.4		7.3		11.2		7.3		C		4.39		6.85		4.46		6.85

						9		C		11.1		7.4		11		7.4		C		4.50		6.76		4.55		6.76						6		D		11.3		7.3		11.2		7.4		D		4.42		6.85		4.46		6.76

						9		D		11.1		7.4		11.1		7.4		D		4.50		6.76		4.50		6.76						6		E		11.5		7.3		11.4		7.3		E		4.35		6.85		4.39		6.85

																																9		A		10.7		8.4		10.6		8.4		A		4.67		5.95		4.72		5.95

						Stage 4		24 hours in humidified environment						Start 59% Hum				19.6°C														9		B		10.6		6.4		10.6		8.4		B		4.72		6.25		4.72		5.95

														Finish 61% Hum				19.3°C														9		C		10.7		8.0		10.9		8.0		C		4.67		6.25		4.59		6.25

						3		A		11.2		7.2		11.2		7.0		A		4.46		6.94		4.46		7.14						9		D		10.6		8.0		10.9		8.1		D		4.72		6.25		4.59		6.17

						3		B		11.3		7.1		11.2		7.1		B		4.42		7.04		4.46		7.04						9		E		10.9		8.0		10.9		8.0		E		4.59		6.25		4.59		6.25

						3		C		11.3		7.2		11.3		7.2		C		4.42		6.94		4.42		6.94						9		A		11		7.8		10.9		7.8		A		4.55		6.41		4.59		6.41

						3		D		11.4		7.1		11.4		7.1		D		4.39		7.04		4.39		7.04						9		B		10.9		6.2		10.9		7.8		B		4.59		6.45		4.59		6.41

						3		E		11.3		7.3		11.3		7.2		E		4.42		6.85		4.42		6.94						9		C		11.2		7.5		11.1		7.6		C		4.46		6.67		4.50		6.58

						6		A		11.3		7.3		11.3		7.2		A		4.42		6.85		4.42		6.94						9		D		11.0		7.6		11.1		7.6		D		4.55		6.58		4.50		6.58

						6		B		11.4		7.4		11.3		7.3		B		4.39		6.76		4.42		6.85						9		E		11.2		7.7		11.2		7.7		E		4.46		6.49		4.46		6.49

						6		C		11.3		7.2		11.3		7.2		C		4.42		6.94		4.42		6.94						9		A		11		7.7		10.9		7.6		A		4.55		6.49		4.59		6.58

						6		D		11.4		7.1		11.4		7.1		D		4.39		7.04		4.39		7.04						9		B		10.9		6		10.9		7.6		B		4.59		6.67		4.59		6.58

						6		E		11.3		7.3		11.3		7.2		E		4.42		6.85		4.42		6.94						9		C		11.1		7.4		11		7.4		C		4.50		6.76		4.55		6.76

						9		A		11.2		7.4		11.3		7.3		A		4.46		6.76		4.42		6.85						9		D		11.1		7.4		11.1		7.4		D		4.50		6.76		4.50		6.76

						9		B		11.2		5.8		11.3		7.3		B		4.46		6.90		4.42		6.85						9		E		11		7.5		11		7.4		E		4.55		6.67		4.55		6.76

						9		C		11.4		7.4		11.4		7.3		C		4.39		6.76		4.39		6.85						9		A		11.2		7.4		11.3		7.3		A		4.46		6.76		4.42		6.85

						9		D		11.2		7.3		11.3		7.3		D		4.46		6.85		4.42		6.85						9		B		11.2		5.8		11.3		7.3		B		4.46		6.90		4.42		6.85

						9		E		11.4		7.4		11.4		7.4		E		4.39		6.76		4.39		6.76						9		C		11.4		7.4		11.4		7.3		C		4.39		6.76		4.39		6.85

																																9		D		11.2		7.3		11.3		7.3		D		4.46		6.85		4.42		6.85

						Stage 5		48 hours in humidified environment						Start 64% Hum				19.0°C														9		E		11.4		7.4		11.4		7.4		E		4.39		6.76		4.39		6.76

														Finish 61% Hum				19.3°C														9		A		11.3		7.3		11.3		7.3		A		4.42		6.85		4.42		6.85

						3		A		11.2		7.2		11.1		7.1		A		4.46		6.94		4.50		7.04						9		B		11.2		5.8		11.3		7.3		B		4.46		6.90		4.42		6.85

						3		B		11.2		7.1		11.2		7.1		B		4.46		7.04		4.46		7.04						9		C		11.4		7.3		11.3		7.3		C		4.39		6.85		4.42		6.85

						3		C		11.4		7.3		11.4		7.2		C		4.39		6.85		4.39		6.94						9		D		11.3		7.3		11.4		7.3		D		4.42		6.85		4.39		6.85

						3		D		11.3		7.3		11.4		7.2		D		4.42		6.85		4.39		6.94						9		E		11.3		7.4		11.4		7.4		E		4.42		6.76		4.39		6.76

						3		E		11.3		7.2		11.4		7.1		E		4.42		6.94		4.39		7.04

						6		A		11.3		7.3		11.2		7.3		A		4.42		6.85		4.46		6.85

						6		B		11.3		7.4		11.3		7.3		B		4.42		6.76		4.42		6.85

						6		C		11.4		7.3		11.2		7.3		C		4.39		6.85		4.46		6.85

						6		D		11.3		7.3		11.2		7.4		D		4.42		6.85		4.46		6.76

						6		E		11.5		7.3		11.4		7.3		E		4.35		6.85		4.39		6.85

						9		A		11.3		7.3		11.3		7.3		A		4.42		6.85		4.42		6.85

						9		B		11.2		5.8		11.3		7.3		B		4.46		6.90		4.42		6.85

						9		C		11.4		7.3		11.3		7.3		C		4.39		6.85		4.42		6.85

						9		D		11.3		7.3		11.4		7.3		D		4.42		6.85		4.39		6.85

						9		E		11.3		7.4		11.4		7.4		E		4.42		6.76		4.39		6.76

								After soaking for 12 hrs starting at 30°C and hen

						Stage 6		24 hours in humidified environment						Start 59% Hum				21°C

														Finish 56% Hum				22°C

						3		A		11.3		7.1		11.2		7.0		A		4.42		7.04		4.46		7.14

						3		B		11.2		7.1		11.2		7.0		B		4.46		7.04		4.46		7.14

						3		C		11.3		7.1		11.3		7		C		4.42		7.04		4.42		7.14

						3		D		11.3		7.1		11.4		7.1		D		4.42		7.04		4.39		7.04

						3		E		11.4		7.1		11.3		7.2		E		4.39		7.04		4.42		6.94

						6		A		11.5		7.2		11.3		7.2		A		4.35		6.94		4.42		6.94

						6		B		11.3		7.2		11.2		7.2		B		4.42		6.94		4.46		6.94

						6		C		11.4		7.2		11.4		7.2		C		4.39		6.94		4.39		6.94

						6		D		11.3		7.2		11.4		7.1		D		4.42		6.94		4.39		7.04

						6		E		11.4		7.2		11.6		7.2		E		4.39		6.94		4.31		6.94

						9		A		11.3		7.4		11.2		7.3		A		4.42		6.76		4.46		6.85

						9		B		11.2		5.9		11.2		7.3		B		4.46		6.78		4.46		6.85

						9		C		11.4		7.5		11.4		7.4		C		4.39		6.67		4.39		6.76

						9		D		11.4		7.4		11.4		7.4		D		4.39		6.76		4.39		6.76

						9		E		11.3		7.4		11.4		7.4		E		4.42		6.76		4.39		6.76

								After soaking for 12 hrs starting at 30°C and hen

						Stage 7		24 hours in humidified environment						Start 61% Hum				20°C

														Finish 58% Hum				22°C

						3		A		11.3		7.0		11.31		6.9		A		4.42		7.14		4.42		7.25

						3		B		11.4		7.0		11.41		6.9		B		4.39		7.14		4.38		7.25

						3		C		11.4		7.0		11.4		7.0		C		4.39		7.14		4.39		7.14

						3		D		11.3		7.0		11.3		7.0		D		4.42		7.14		4.42		7.14

						3		E		11.4		7.0		11.4		7.0		E		4.39		7.14		4.39		7.14

						6		A		11.3		7.0		11.3		7.0		A		4.42		7.14		4.42		7.14

						6		B		11.2		7.1		11.4		7.0		B		4.46		7.04		4.39		7.14

						6		C		11.4		7.0		11.4		7.0		C		4.39		7.14		4.39		7.14

						6		D		11.4		7.1		11.4		7.0		D		4.39		7.04		4.39		7.14

						6		E		11.4		7.1		11.4		7.0		E		4.39		7.04		4.39		7.14

						9		A		11.5		7.0		11.4		7.0		A		4.35		7.14		4.39		7.14

						9		B		11.3		5.7		11.4		7.0		B		4.42		7.02		4.39		7.14

						9		C		11.5		7.0		11.5		7.1		C		4.35		7.14		4.35		7.04

						9		D		11.4		7.1		11.4		7.0		D		4.39		7.04		4.39		7.14

						9		E		11.4		7.1		11.5		7.1		E		4.39		7.04		4.35		7.04

								After soaking for 12 hrs starting at 30°C and hen

						Stage 8		24 hours in humidified environment						Start 61% Hum				20°C

														Finish 58% Hum				22°C

						3		A		11.7		6.92		11.7		6.9		A		4.27		7.23		4.27		7.25

						3		B		11.6		6.92		11.7		6.9		B		4.31		7.23		4.27		7.25

						3		C		11.7		6.8		11.6		6.7		C		4.27		7.35		4.31		7.46

						3		D		11.6		6.9		11.6		6.9		D		4.31		7.25		4.31		7.25

						3		E		11.6		6.8		11.5		6.8		E		4.31		7.35		4.35		7.35

						6		A		11.7		6.9		11.70		6.9		A		4.27		7.25		4.27		7.25

						6		B		11.7		6.9		11.70		6.9		B		4.27		7.25		4.27		7.25

						6		C		11.6		6.9		11.5		6.8		C		4.31		7.25		4.35		7.35

						6		D		11.7		6.8		11.4		6.8		D		4.27		7.35		4.39		7.35

						6		E		11.8		7.0		11.7		7.0		E		4.24		7.14		4.27		7.14

						9		A		11.7		6.9		11.7		6.9		A		4.27		7.25		4.27		7.25

						9		B		11.7		6.9		11.7		6.9		B		4.27		7.25		4.27		7.25

						9		C		11.7		6.8		11.7		6.8		C		4.27		7.35		4.27		7.35

						9		D		11.5		6.9		11.6		6.9		D		4.35		7.25		4.31		7.25

						9		E		11.7		7.0		11.7		7.0		E		4.27		7.14		4.27		7.14

								After soaking for 12 hrs starting at 30°C and hen

						Stage 9		24 hours in humidified environment						Start 61% Hum				20°C

														Finish 58% Hum				22°C

						3		A		11.3		6.80		11.3		6.9		A		4.42		7.35		4.42		7.25

						3		B		11.3		6.80		11.3		7.0		B		4.42		7.35		4.42		7.14

						3		C		11.5		7.0		11.5		7.0		C		4.35		7.14		4.35		7.14

						3		D		11.6		7.0		11.6		7.0		D		4.31		7.14		4.31		7.14

						3		E		11.5		7.0		11.5		7.0		E		4.35		7.14		4.35		7.14

						6		A		11.4		7.0		11.40		7.0		A		4.39		7.14		4.39		7.14

						6		B		11.5		7.0		11.40		7.0		B		4.35		7.14		4.39		7.14

						6		C		11.6		7.0		11.5		7.0		C		4.31		7.14		4.35		7.14

						6		D		11.5		7.0		11.5		7.0		D		4.35		7.14		4.35		7.14

						6		E		11.8		7.0		11.8		7.0		E		4.24		7.14		4.24		7.14

						9		A		11.5		7.0		11.4		7.0		A		4.35		7.14		4.39		7.14

						9		B		11.4		5.5		11.4		7.0		B		4.39		7.27		4.39		7.14

						9		C		11.6		7.0		11.7		7.0		C		4.31		7.14		4.27		7.14

						9		D		11.6		7.0		11.7		7.0		D		4.31		7.14		4.27		7.14

						9		E		11.5		7.0		11.8		7.0		E		4.35		7.14		4.24		7.14

								After soaking for 12 hrs starting at 30°C and hen

						Stage 10		24 hours in humidified environment						Start 61% Hum				20°C

														Finish 58% Hum				22°C

						3		A		11.4		7.0		11.5		7.0		A		4.39		7.14		4.35		7.14

						3		B		11.3		7.0		11.4		7.0		B		4.42		7.14		4.39		7.14

						3		C		11.6		7.0		11.5		7.0		C		4.31		7.14		4.35		7.14

						3		D		11.7		7.0		11.6		7.0		D		4.27		7.14		4.31		7.14

						3		E		11.6		7.0		11.6		7.0		E		4.31		7.14		4.31		7.14

						6		A		11.4		7.0		11.5		7.1		A		4.39		7.14		4.35		7.04

						6		B		11.6		7.0		11.5		7.0		B		4.31		7.14		4.35		7.14

						6		C		11.9		7.0		11.9		7.1		C		4.20		7.14		4.20		7.04

						6		D		11.6		7.0		11.6		7.0		D		4.31		7.14		4.31		7.14

						6		E		11.8		7.0		11.7		7.0		E		4.24		7.14		4.27		7.14

						9		A		11.7		6.9		11.6		6.9		A		4.27		7.25		4.31		7.25

						9		B		11.5		5.7		11.6		6.9		B		4.35		7.02		4.31		7.25

						9		C		11.7		7.0		11.9		7.0		C		4.27		7.14		4.20		7.14

						9		D		11.6		7.0		11.7		7.0		D		4.31		7.14		4.27		7.14

						9		E		11.6		7.0		11.8		7.0		E		4.31		7.14		4.24		7.14

								Washing at 40 °C machine wash wool cycle.

						Stage 11		Rm temp dried flat

								Wash 1

						3		A		11.4		7.0		11.5		7.1		A		4.39		7.14		4.35		7.04

						3		B		11.6		7.2		11.2		7.0		B		4.31		6.94		4.46		7.14

						3		C		11.6		7.0		11.7		7.2		C		4.31		7.14		4.27		6.94

						3		D		11.6		7.2		11.8		7.1		D		4.31		6.94		4.24		7.04

						3		E		11.8		7.1		11.6		7.0		E		4.24		7.04		4.31		7.14

						6		A		11.5		7.0		11.5		7.0		A		4.35		7.14		4.35		7.14

						6		B		11.5		7.0		11.5		7.1		B		4.35		7.14		4.35		7.04

						6		C		12.0		7.0		11.9		7.0		C		4.17		7.14		4.20		7.14

						6		D		11.7		7.0		11.8		7.0		D		4.27		7.14		4.24		7.14

						6		E		11.8		7.0		12.0		7.1		E		4.24		7.14		4.17		7.04

						9		A		11.3		7.3		11.4		7.2		A		4.42		6.85		4.39		6.94

						9		B		11.6		5.8		11.4		7.2		B		4.31		6.90		4.39		6.94

						9		C		11.8		7.0		11.9		7.1		C		4.24		7.13		4.20		7.04

						9		D		11.6		7.1		11.8		6.9		D		4.31		7.04		4.24		7.25

						9		E		11.7		7.0		12.0		7.0		E		4.27		7.14		4.17		7.14

								Washing at 40 °C machine wash wool cycle.

						Stage 12		Rm temp dried flat

								Wash 2

						3		A		11.7		7.1		11.6		7.1		A		4.27		7.04		4.31		7.04

						3		B		11.8		7.0		11.7		7.0		B		4.24		7.14		4.27		7.14

						3		C		11.9		7.0		11.8		7.0		C		4.20		7.14		4.24		7.14

						3		D		12.0		7.0		11.9		7.0		D		4.17		7.14		4.20		7.14

						3		E		11.8		7.1		11.8		7.0		E		4.24		7.04		4.24		7.14

						6		A		11.7		7.1		11.8		7.0		A		4.27		7.04		4.24		7.14

						6		B		11.6		7.0		11.6		7.0		B		4.31		7.14		4.31		7.14

						6		C		12.0		7.0		11.9		7.2		C		4.17		7.14		4.20		6.94

						6		D		11.8		7.0		12.0		7.0		D		4.24		7.14		4.17		7.14

						6		E		12.0		7.0		11.9		7.0		E		4.17		7.14		4.20		7.14

						9		A		11.9		7.0		11.7		7.0		A		4.20		7.14		4.27		7.14

						9		B		11.6		5.6		11.7		7.0		B		4.31		7.14		4.27		7.14

						9		C		11.8		7.0		11.8		7.1		C		4.24		7.14		4.24		7.04

						9		D		11.9		7.1		12.0		7.0		D		4.20		7.04		4.17		7.14

						9		E		11.8		7.0		12.0		7.2		E		4.24		7.14		4.17		6.94

								Washing at 40 °C machine wash wool cycle.

						Stage 13		Rm temp dried flat

								Wash 3

						3		A		11.5		7.0		11.5		7.1		A		4.35		7.14		4.35		7.04

						3		B		11.6		7.2		11.0		7.2		B		4.31		6.94		4.55		6.94

						3		C		11.4		7.2		11.7		7.2		C		4.39		6.94		4.27		6.94

						3		D		11.7		7.1		11.4		7.0		D		4.27		7.04		4.39		7.14

						3		E		11.7		7.0		11.7		7.1		E		4.27		7.14		4.27		7.04

						6		A		11.6		7.2		11.6		7.2		A		4.31		6.94		4.31		6.94

						6		B		11.5		7.1		11.6		7.1		B		4.35		7.04		4.31		7.04

						6		C		12.0		7.0		12.0		7.0		C		4.17		7.14		4.17		7.14

						6		D		11.7		7.0		11.7		7.0		D		4.27		7.14		4.27		7.14

						6		E		12.0		7.0		11.8		7.0		E		4.17		7.14		4.24		7.14

						9		A		11.6		7.0		11.6		7.1		A		4.31		7.14		4.31		7.04

						9		B		11.5		5.7		11.6		7.1		B		4.35		7.02		4.31		7.04

						9		C		11.8		7.0		11.8		7.0		C		4.24		7.14		4.24		7.14

						9		D		11.6		7.0		11.8		7.0		D		4.31		7.14		4.24		7.14

						9		E		11.7		7.2		12.0		7.1		E		4.27		6.94		4.17		7.04

								Washing at 40 °C machine wash wool cycle.

						Stage 14		Rm temp dried flat

								Wash 4

						3		A		11.8		7.0		11.7		7.0		A		4.24		7.14		4.27		7.14

						3		B		11.8		7.0		11.5		7.0		B		4.24		7.14		4.35		7.14

						3		C		11.8		7.0		11.7		7.2		C		4.24		7.14		4.27		6.94

						3		D		11.7		7.0		11.8		7.1		D		4.27		7.14		4.24		7.04

						3		E		11.8		7.0		11.7		7.1		E		4.24		7.14		4.27		7.04

						6		A		11.8		7.0		11.6		6.8		A		4.24		7.14		4.31		7.35

						6		B		11.8		7.0		11.8		7.0		B		4.24		7.14		4.24		7.14

						6		C		12.2		6.8		12.0		7.2		C		4.10		7.35		4.17		6.94

						6		D		11.8		7.0		11.9		7.1		D		4.24		7.14		4.20		7.04

						6		E		12.2		6.9		12.0		7.0		E		4.10		7.25		4.17		7.14

						9		A		11.8		7.0		11.7		7.0		A		4.24		7.14		4.27		7.14

						9		B		11.7		5.6		11.7		7.0		B		4.27		7.14		4.27		7.14

						9		C		12.0		6.9		11.8		7.2		C		4.17		7.25		4.24		6.94

						9		D		11.6		7.0		11.8		7.2		D		4.31		7.14		4.24		6.94

						9		E		11.7		7.0		11.8		7.2		E		4.27		7.14		4.24		6.94

								Washing at 40 °C machine wash wool cycle.

						Stage 15		Rm temp dried flat

								Wash 5

						3		A		11.7		7.0		11.7		7.0		A		4.27		7.14		4.27		7.14

						3		B		11.7		7.0		11.4		7.0		B		4.27		7.14		4.39		7.14

						3		C		11.9		7.0		11.8		7.0		C		4.20		7.14		4.24		7.14

						3		D		12.1		7.0		11.9		6.9		D		4.13		7.14		4.20		7.25

						3		E		11.7		7.0		11.7		7.1		E		4.27		7.14		4.27		7.04

						6		A		11.7		7.0		11.7		7.0		A		4.27		7.14		4.27		7.14

						6		B		11.7		7.0		11.7		7.1		B		4.27		7.14		4.27		7.04

						6		C		12.0		7.0		12.0		7.0		C		4.17		7.14		4.17		7.14

						6		D		11.9		7.0		11.5		6.8		D		4.20		7.14		4.35		7.35

						6		E		12.2		7.0		12.2		7.0		E		4.10		7.14		4.10		7.14

						9		A		11.8		7.1		11.7		7.0		A		4.24		7.04		4.27		7.14

						9		B		11.7		5.6		11.7		7.0		B		4.27		7.14		4.27		7.14

						9		C		12.1		7.0		12.0		7.2		C		4.13		7.14		4.17		6.94

						9		D		11.7		7.2		11.7		6.8		D		4.27		6.94		4.27		7.35

						9		E		11.9		7.1		11.7		7.0		E		4.20		7.04		4.27		7.14

								Washing at 40 °C machine wash wool cycle.

						Stage 16		dried flat in Humidified enviroment

								Wash 6

						3		A		11.8		7.0		11.6		7.0		A		4.24		7.14		4.31		7.14

						3		B		11.6		7.0		11.8		7.0		B		4.31		7.14		4.24		7.14

						3		C		11.7		7.0		11.7		7.0		C		4.27		7.14		4.27		7.14

						3		D		12.0		7.0		11.8		7.0		D		4.17		7.14		4.24		7.14

						3		E		11.8		7.0		11.6		7.0		E		4.24		7.14		4.31		7.14

						6		A		11.9		7.0		11.7		7.0		A		4.20		7.14		4.27		7.14

						6		B		11.9		7.2		11.7		7.0		B		4.20		6.94		4.27		7.14

						6		C		12.0		7.0		12.0		7.0		C		4.17		7.14		4.17		7.14

						6		D		11.9		7.1		11.9		7.0		D		4.20		7.04		4.20		7.14

						6		E		11.9		7.1		11.8		7.0		E		4.20		7.04		4.24		7.14

						9		A		12.0		7.0		11.8		7.0		A		4.17		7.14		4.24		7.14

						9		B		11.8		5.6		11.8		7.0		B		4.24		7.14		4.24		7.14

						9		C		12.6		7.0		11.9		7.2		C		3.97		7.14		4.20		6.94

						9		D		11.8		7.0		12.0		7.0		D		4.24		7.14		4.17		7.14

						9		E		12.0		7.1		11.8		7.1		E		4.17		7.04		4.24		7.04





		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



Take Down 3

Take Down 6

Take Down 9

Sample Number

Wales / cm

Stitch Densities 
Wales per cm Within the Area the Comb Applied the Force



		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



Take Down 3

Take Down 6

Take Down 9

Sample Number

Wales / cm

Stitch Densities 
Wales per cm Within the Area the Main Roller Applied the Force



		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



Take Down 3

Take Down 6

Take Down 9

Sample Number

Courses / cm

Stitch Densities 
Courses per cm Within the Area the Comb Applied the Force



		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0



Take Down 3

Take Down 6

Take Down 9

Sample Number

Courses / cm

Stitch Densities 
Courses per cm Within the Area the Main Roller Applied the Force



		

						Take Down		Wales per cm								Courses per cm

						Mechanism						Average		Standard						Average		Standard

								minimum		maximum				Deviation		minimum		maximum				Deviation

				Stage 1		Comb		4.50		4.72		4.61		0.07		5.95		6.41		6.28		0.12

						Main roller		4.39		4.72		4.54		0.12		5.95		6.85		6.53		0.37

				Stage 2		Comb		4.46		4.59		4.51		0.04		6.41		7.04		6.72		0.22

						Main roller		4.42		4.59		4.48		0.06		6.41		7.46		6.86		0.33

				Stage 3		Comb		4.50		4.59		4.53		0.03		6.49		7.04		6.83		0.16

						Main roller		4.46		4.59		4.53		0.03		6.58		7.25		6.97		0.27

				Stage 4		Comb		4.39		4.46		4.42		0.03		6.76		7.04		6.89		0.11

						Main roller		4.39		4.46		4.42		0.03		6.76		7.14		6.93		0.10

				Stage 5		Comb		4.35		4.46		4.42		0.03		6.76		7.04		6.87		0.07

						Main roller		4.39		4.50		4.43		0.04		6.76		7.04		6.89		0.09

				Stage 6		Comb		4.35		4.46		4.41		0.03		6.76		7.04		6.91		0.13

						Main roller		4.39		4.46		4.41		0.05		6.76		7.14		6.95		0.14

				Stage 7		Comb		4.35		4.46		4.40		0.03		7.02		7.14		7.10		0.05

						Main roller		4.35		4.46		4.39		0.02		7.04		7.25		7.14		0.05

				Stage 8		Comb		4.24		4.35		4.29		0.03		7.14		7.35		7.26		0.07

						Main roller		4.27		4.39		4.30		0.04		7.14		7.46		7.28		0.08

				Stage 9		Comb		4.31		4.42		4.35		0.05		7.14		7.35		7.18		0.08

						Main roller		4.24		4.42		4.34		0.06		7.14		7.25		7.15		0.03

				Stage 10		Comb		4.20		4.42		4.31		0.06		7.02		7.25		7.14		0.04

						Main roller		4.20		4.39		4.30		0.05		7.04		7.25		7.14		0.05





		Stage 1		Stage 1		Stage 1

		Stage 2		Stage 2		Stage 2

		Stage 3		Stage 3		Stage 3

		Stage 4		Stage 4		Stage 4

		Stage 5		Stage 5		Stage 5

		Stage 6		Stage 6		Stage 6

		Stage 7		Stage 7		Stage 7

		Stage 8		Stage 8		Stage 8

		Stage 9		Stage 9		Stage 9

		Stage 10		Stage 10		Stage 10

		Stage 11		Stage 11		Stage 11

		Stage 12		Stage 12		Stage 12

		Stage 13		Stage 13		Stage 13

		Stage 14		Stage 14		Stage 14

		Stage 15		Stage 15		Stage 15

		Stage 16		Stage 16		Stage 16



Take Down 3

Take Down 6

Take Down 9

Time and Relaxation

Kw

Kw Values: The Main Roller Applied the Force

3.5959008474

3.6502467799

3.7429690912

3.5957890034

3.6023969748

3.6545686421

3.6345022337

3.6476001769

3.6742745566

3.5765457986

3.5637955884

3.5575323273

3.5705092482

3.5829209037

3.5575323273

3.5765457986

3.5454416107

3.5640192763

3.5500174681

3.545005805

3.5264338741

3.4718882927

3.478146016

3.4539503927

3.5267578359

3.5024423993

3.4784562737

3.5020287531

3.4663465837

3.442461218

3.4908851422

3.4373176415

3.4496263112

3.4306723037

3.4076864184

3.4076814228

3.5220297231

3.4368111249

3.4309670477

3.4541545411

3.4020363253

3.4304733239

3.4487189414

3.41449625

3.4307655278

3.4482070755

3.4133315159

3.4016433615



		Stage 1		Stage 1		Stage 1

		Stage 2		Stage 2		Stage 2

		Stage 3		Stage 3		Stage 3

		Stage 4		Stage 4		Stage 4

		Stage 5		Stage 5		Stage 5

		Stage 6		Stage 6		Stage 6

		Stage 7		Stage 7		Stage 7

		Stage 8		Stage 8		Stage 8

		Stage 9		Stage 9		Stage 9

		Stage 10		Stage 10		Stage 10

		Stage 11		Stage 11		Stage 11

		Stage 12		Stage 12		Stage 12

		Stage 13		Stage 13		Stage 13

		Stage 14		Stage 14		Stage 14

		Stage 15		Stage 15		Stage 15

		Stage 16		Stage 16		Stage 16



Take Down 3

Take Down 6

Take Down 9

Time and Relaxation

Kc

Kc Values: The Main Roller Applied the Force

5.5262554795

5.3456028874

4.9342054105

5.7826876115

5.577777839

5.2398843142

5.8132088696

5.6718967869

5.3941913371

5.6665924703

5.6034414421

5.5113196538

5.6503583998

5.5113196538

5.5113196538

5.7148437351

5.6187921518

5.4814480026

5.7965042464

5.763095

5.7306268592

5.8987192344

5.864305364

5.8471094284

5.7797996232

5.763095

5.763095

5.763095

5.7306268592

5.7965042464

5.6986096647

5.7306268592

5.6995311639

5.7468609296

5.7310778056

5.7148437351

5.6665924703

5.7148437351

5.7143927887

5.6986096647

5.748744294

5.6670434167

5.7635655528

5.7807614884

5.7649783644

5.763095

5.763095

5.7148437351



		Stage 1		Stage 1		Stage 1		18.6566326165		18.2694940742		19.8510668671		19.1311151369		20.1019413448		19.641792178

		Stage 2		Stage 2		Stage 2		19.3194808436		18.9759410401		20.5717287759		19.6012617055		21.4909368076		20.1013436394

		Stage 3		Stage 3		Stage 3		19.9919958465		19.6444087856		21.4296951082		19.9473257033		21.4015623601		20.8557708929

		Stage 4		Stage 4		Stage 4		19.798481497		19.4154754538		20.1105052897		19.8275513716		20.601320158		19.933568683

		Stage 5		Stage 5		Stage 5		19.798481497		19.4154754538		19.9037671359		19.5889096895		20.5486697923		19.8026495632

		Stage 6		Stage 6		Stage 6		19.8731381805		19.2010996795		20.1982103363		19.6437771934		20.8016818102		20.0787616801

		Stage 7		Stage 7		Stage 7		20.4623695896		19.9561826817		20.5109178229		20.3494926367		20.7731452381		20.3823212248

		Stage 8		Stage 8		Stage 8		20.4160673487		19.9751786227		20.8779342332		19.9200031746		20.8509282732		20.1101089711

		Stage 9		Stage 9		Stage 9		20.3712032726		19.7221446443		20.4686355346		19.9011810235		20.7192594475		20.050094429

		Stage 10		Stage 10		Stage 10		20.3197291487		19.5911095775		20.226610142		19.5031930833		20.3294382213		20.035610573

		Stage 11		Stage 11		Stage 11		19.9737403844		19.3382556997		20.1180479755		19.2780793871		20.4700375252		19.3208780727

		Stage 12		Stage 12		Stage 12		19.9041832404		19.0471275443		19.9187081937		19.141852769		19.8356035052		19.5940618754

		Stage 13		Stage 13		Stage 13		19.8886859924		19.322309673		19.8426794988		19.4350488031		20.4771968593		19.4369071033

		Stage 14		Stage 14		Stage 14		19.8337686425		19.0497592217		20.2353870743		18.8875839942		20.0478886374		19.3216100362

		Stage 15		Stage 15		Stage 15		20.3667696173		19.1953931762		20.4095198648		19.0725066821		20.1852266018		19.5666720551

		Stage 16		Stage 16		Stage 16		19.731966715		19.1479392267		19.8875853631		19.4551222224		20.0421977801		19.702492131



Take Down 3

Take Down 6

Take Down 9

Time and Relaxation

Ks

Ks Values: The Main Roller Applied the Force

19.8718667614

19.5127697259

18.4685783412

20.7933245238

20.0933700131

19.1495169028

21.1281206215

20.6888117233

19.8197399835

20.2668274919

19.9695198914

19.6066978345

20.1746569221

19.7466223946

19.6066978345

20.4394003505

19.921099497

19.5359863434

20.5776913285

20.4302052298

20.2086766762

20.4796942516

20.3969103386

20.1956259065

20.3839536112

20.184908279

20.0466739585

20.1825243971

19.8643388356

19.9542410683

19.8931918097

19.6979848

19.6612526647

19.7155966241

19.5297160011

19.4743668303

19.9579071089

19.6408385259

19.6058933557

19.6838784516

19.557436913

19.4406412664

19.8769176916

19.7383884241

19.7782890409

19.8723449555

19.6713537928

19.4398602536



		





		Stage 1		Stage 1		Stage 1

		Stage 2		Stage 2		Stage 2

		Stage 3		Stage 3		Stage 3

		Stage 4		Stage 4		Stage 4

		Stage 5		Stage 5		Stage 5

		Stage 6		Stage 6		Stage 6

		Stage 7		Stage 7		Stage 7

		Stage 8		Stage 8		Stage 8

		Stage 9		Stage 9		Stage 9

		Stage 10		Stage 10		Stage 10

		Stage 11		Stage 11		Stage 11

		Stage 12		Stage 12		Stage 12

		Stage 13		Stage 13		Stage 13

		Stage 14		Stage 14		Stage 14

		Stage 15		Stage 15		Stage 15

		Stage 16		Stage 16		Stage 16



Take Down 3

Take Down 6

Take Down 9

Relaxation Stage

Wales / cm

4.5707801212

4.596745155

4.673382524

4.5128407628

4.4964607465

4.5213272966

4.5290745291

4.5208845209

4.5374148126

4.424917382

4.4092532215

4.4329573935

4.4328187726

4.4016254565

4.424917382

4.424917382

4.3938626867

4.4171546122

4.4014904518

4.4093918424

4.3784721519

4.295608606

4.2736291567

4.2883686362

4.3711109047

4.3258500099

4.3404613483

4.3409875204

4.2891246751

4.3031048578

4.3108575061

4.2746222499

4.3112521651

4.2232855767

4.230894114

4.2376564887

4.3182288748

4.2530017043

4.2958616302

4.2445313632

4.1817171437

4.2522616354

4.2308849795

4.2027433083

4.223641752

4.2450184078

4.1946778711

4.1552327146



		Stage 1		Stage 1		Stage 1

		Stage 2		Stage 2		Stage 2

		Stage 3		Stage 3		Stage 3

		Stage 4		Stage 4		Stage 4

		Stage 5		Stage 5		Stage 5

		Stage 6		Stage 6		Stage 6

		Stage 7		Stage 7		Stage 7

		Stage 8		Stage 8		Stage 8

		Stage 9		Stage 9		Stage 9

		Stage 10		Stage 10		Stage 10

		Stage 11		Stage 11		Stage 11

		Stage 12		Stage 12		Stage 12

		Stage 13		Stage 13		Stage 13

		Stage 14		Stage 14		Stage 14

		Stage 15		Stage 15		Stage 15

		Stage 16		Stage 16		Stage 16



Take Down 3

Take Down 6

Take Down 9

Relaxation Stage

Wales / cm

4.4568076793

4.524164756

4.6390860308

4.4566690584

4.4648590666

4.52952133

4.5046507547

4.5208845209

4.5539451044

4.4328187726

4.4170159913

4.4092532215

4.4253369911

4.4407201632

4.4092532215

4.4328187726

4.3942678255

4.4172932331

4.3999392044

4.393727682

4.3707093822

4.3031048578

4.310860764

4.2808723843

4.3711109047

4.3409740268

4.3112453014

4.3404613483

4.2962363895

4.2666325473

4.3266498076

4.2602575297

4.2755130598

4.2520212089

4.2235321949

4.2235260032

4.3652508183

4.2596297462

4.2523865186

4.2811254086

4.2165293938

4.2517745908

4.2743884534

4.2319723913

4.2521367521

4.27375404

4.2305288043

4.2160423491



		Stage 1		Stage 1		Stage 1

		Stage 2		Stage 2		Stage 2

		Stage 3		Stage 3		Stage 3

		Stage 4		Stage 4		Stage 4

		Stage 5		Stage 5		Stage 5

		Stage 6		Stage 6		Stage 6

		Stage 7		Stage 7		Stage 7

		Stage 8		Stage 8		Stage 8

		Stage 9		Stage 9		Stage 9

		Stage 10		Stage 10		Stage 10

		Stage 11		Stage 11		Stage 11

		Stage 12		Stage 12		Stage 12

		Stage 13		Stage 13		Stage 13

		Stage 14		Stage 14		Stage 14

		Stage 15		Stage 15		Stage 15

		Stage 16		Stage 16		Stage 16



Take Down 3

Take Down 6

Take Down 9

Relaxation Stage

Courses / cm

6.361976631

6.2978740669

6.1904761905

6.8699053095

6.7816933792

6.5201979684

6.9640062598

6.8709131667

6.6680706681

6.9645421999

6.8884169719

6.8032274126

6.9259545094

6.8308034061

6.8402507373

7.0422535211

6.9444444444

6.7433195908

7.1428571429

7.0824949698

7.0775530375

7.2806252433

7.2469857508

7.2469857508

7.2268907563

7.1428571429

7.1688311688

7.1428571429

7.1428571429

7.13849842

7.0433713391

7.1428571429

7.0127290149

7.1026156942

7.1227364185

7.1227364185

7.0433713391

7.0830538788

7.0781119465

7.1428571429

7.2055778833

7.1635610766

7.1428571429

7.1428571429

7.0629331545

7.1428571429

7.0629331545

7.1227364185



		Stage 1		Stage 1		Stage 1

		Stage 2		Stage 2		Stage 2

		Stage 3		Stage 3		Stage 3

		Stage 4		Stage 4		Stage 4

		Stage 5		Stage 5		Stage 5

		Stage 6		Stage 6		Stage 6

		Stage 7		Stage 7		Stage 7

		Stage 8		Stage 8		Stage 8

		Stage 9		Stage 9		Stage 9

		Stage 10		Stage 10		Stage 10

		Stage 11		Stage 11		Stage 11

		Stage 12		Stage 12		Stage 12

		Stage 13		Stage 13		Stage 13

		Stage 14		Stage 14		Stage 14

		Stage 15		Stage 15		Stage 15

		Stage 16		Stage 16		Stage 16



Take Down 3

Take Down 6

Take Down 9

Relaxation Stage

Courses / cm

6.8493150685

6.6254118259

6.1155202822

7.167140488

6.9131725711

6.4943828102

7.2049689441

7.0298248559

6.6856330014

7.0232506148

6.9449803846

6.8308034061

7.0031298905

6.8308034061

6.8308034061

7.0830538788

6.9640062598

6.7937800815

7.1842650104

7.1428571429

7.1026156942

7.3109516357

7.2682986238

7.2469857508

7.1635610766

7.1428571429

7.1428571429

7.1428571429

7.1026156942

7.1842650104

7.0629331545

7.1026156942

7.0640752729

7.1227364185

7.1031746032

7.0830538788

7.0232506148

7.0830538788

7.0824949698

7.0629331545

7.1250706856

7.0238095238

7.1434403523

7.1647532252

7.1451914099

7.1428571429

7.1428571429

7.0830538788



		

						w/cm comb								c/cm Comb

						Mean								Mean

						TD 3		TD 6		TD 9				TD 3		TD 6		TD 9

				Stage 1		4.57		4.60		4.67				6.36		6.30		6.19

				Stage 2		4.51		4.50		4.52				6.87		6.78		6.52

				Stage 3		4.53		4.52		4.54				6.96		6.87		6.67

				Stage 4		4.42		4.41		4.43				6.96		6.89		6.80

				Stage 5		4.43		4.40		4.42				6.93		6.83		6.84

				Stage 6		4.42		4.39		4.42				7.04		6.94		6.74

				Stage 7		4.40		4.41		4.38				7.14		7.08		7.08

				Stage 8		4.30		4.27		4.29				7.28		7.25		7.25

				Stage 9		4.37		4.33		4.34				7.23		7.14		7.17

				Stage 10		4.34		4.29		4.30				7.14		7.14		7.14

				Stage 11		4.31		4.27		4.31				7.04		7.14		7.01

				Stage 12		4.22		4.23		4.24				7.10		7.12		7.12

				Stage 13		4.32		4.25		4.30				7.04		7.08		7.08

				Stage 14		4.24		4.18		4.25				7.14		7.21		7.16

				Stage 15		4.23		4.20		4.22				7.14		7.14		7.06

				Stage 16		4.25		4.19		4.16				7.14		7.06		7.12

						w/cm main								c/cm Main Roller

						Mean								Mean

						TD 3		TD 6		TD 9				TD 3		TD 6		TD 9

				Stage 1		4.46		4.52		4.64				6.85		6.63		6.12

				Stage 2		4.46		4.46		4.53				7.17		6.91		6.49

				Stage 3		4.50		4.52		4.55				7.20		7.03		6.69

				Stage 4		4.43		4.42		4.41				7.02		6.94		6.83

				Stage 5		4.43		4.44		4.41				7.00		6.83		6.83

				Stage 6		4.43		4.39		4.42				7.08		6.96		6.79

				Stage 7		4.40		4.39		4.37				7.18		7.14		7.10

				Stage 8		4.30		4.31		4.28				7.31		7.27		7.25

				Stage 9		4.37		4.34		4.31				7.16		7.14		7.14

				Stage 10		4.34		4.30		4.27				7.14		7.10		7.18

				Stage 11		4.33		4.26		4.28				7.06		7.10		7.06

				Stage 12		4.25		4.22		4.22				7.12		7.10		7.08

				Stage 13		4.37		4.26		4.25				7.02		7.08		7.08

				Stage 14		4.28		4.22		4.25				7.06		7.13		7.02

				Stage 15		4.27		4.23		4.25				7.14		7.16		7.15

				Stage 16		4.27		4.23		4.22				7.14		7.14		7.08
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		Final Experiment Hemispheres 15-25cm diameter

				PURPOSE: to assess if the fabrics geometry is modifying as a result of 3-D shaping,																				6.85		6.85		6.85		6.85		6.85		6.85

				the results can be compared to the planar stitch density of:4.43 w/cm and 6.85 c/cm																				4.43		4.43		4.43		4.43		4.43		4.43

				NOTE: Dimensions are obtained on arc of fabric.

				And the segments are numbered consecutively from bottom (excluding the 1st and last half's of segments)																																				note shows very good agreement with Experiment 3												does not agree with Experiment 3

				Hemisphere calculated to be 15 cm diameter																		Hemisphere calculated to be 15 cm diameter

				Segment		Dimension		All Dimensions in cm														Segment		Dimension		wales or courses per cm

				Number				1		2		3		4		5		6				Number				1		2		3		4		5		6

				Segment 5		Width		1.3		2.2		2.7		2.75		2.3		1.3				Segment 5		Width		4.62		4.55		4.44		4.36		4.35		4.62

				Segment 4		Width		1.3		2.15		2.7		2.7		2.25		1.3				Segment 4		Width		4.62		4.65		4.44		4.44		4.44		4.62

				Segment 3		Width		1.3		2.15		2.7		2.7		2.2		1.3				Segment 3		Width		4.62		4.65		4.44		4.44		4.55		4.62

				Segment 2		Width		1.2		2.2		2.7		2.7		2.2		1.2				Segment 2		Width		5.00		4.55		4.44		4.44		4.55		5.00

				Segment 1		Width		1.3		2.2		2.7		2.8		2.2		1.2				Segment 1		Width		4.62		4.55		4.44		4.29		4.55		5.00

				Segment 5		Length		0.8		1.4		1.75		1.7		1.45		0.8				Segment 5		Length		6.25		7.14		6.86		7.06		6.90		6.25

				Segment 4		Length		0.75		1.5		1.8		1.75		1.5		0.8				Segment 4		Length		6.67		6.67		6.67		6.86		6.67		6.25

				Segment 3		Length		0.7		1.5		1.7		1.8		1.45		0.7				Segment 3		Length		7.14		6.67		7.06		6.67		6.90		7.14

				Segment 2		Length		0.75		1.45		1.7		1.75		1.4		0.7				Segment 2		Length		6.67		6.90		7.06		6.86		7.14		7.14

				Segment 1		Length		0.8		1.5		1.7		1.7		1.5		0.8				Segment 1		Length		6.25		6.67		7.06		7.06		6.67		6.25

																						mean		Width		4.69		4.59		4.44		4.40		4.49		4.77

																								Length		6.60		6.81		6.94		6.90		6.85		6.61

																						width		sd		0.17		0.06		0.00		0.07		0.09		0.21

																						length		sd		0.37		0.21		0.18		0.16		0.20		0.49

																						width		cv

																						length		cv

				Hemisphere calculated to be 16 cm diameter																		Hemisphere calculated to be 16 cm diameter

				Segment		Dimension		All Dimensions in cm														Segment		Dimension		wales or courses per cm

				Number				1		2		3		4		5		6				Number				1		2		3		4		5		6

				Segment 5		Width		1.3		2.2		2.7		2.75		2.2		1.3				Segment 5		Width		4.62		4.55		4.44		4.36		4.55		4.62

				Segment 4		Width		1.2		2.15		2.7		2.65		2.2		1.3				Segment 4		Width		5.00		4.65		4.44		4.53		4.55		4.62

				Segment 3		Width		1.3		2.15		2.65		2.65		2.2		1.3				Segment 3		Width		4.62		4.65		4.53		4.53		4.55		4.62

				Segment 2		Width		1.25		2.15		2.7		2.7		2.2		1.3				Segment 2		Width		4.80		4.65		4.44		4.44		4.55		4.62

				Segment 1		Width		1.3		2.2		2.7		2.7		2.2		1.3				Segment 1		Width		4.62		4.55		4.44		4.44		4.55		4.62

				Segment 5		Length		0.85		1.5		1.7		1.8		1.5		0.9				Segment 5		Length		7.06		6.67		7.06		6.67		6.67		6.67

				Segment 4		Length		0.9		1.5		1.7		1.7		1.4		0.9				Segment 4		Length		6.67		6.67		7.06		7.06		7.14		6.67

				Segment 3		Length		0.9		1.5		1.75		1.8		1.5		0.85				Segment 3		Length		6.67		6.67		6.86		6.67		6.67		7.06

				Segment 2		Length		0.9		1.45		1.75		1.75		1.5		0.85				Segment 2		Length		6.67		6.90		6.86		6.86		6.67		7.06

				Segment 1		Length		0.9		1.4		1.8		1.7		1.5		1				Segment 1		Length		6.67		7.14		6.67		7.06		6.67		6.00

																						mean		Width		4.73		4.61		4.46		4.46		4.55		4.62

																								Length		6.75		6.81		6.90		6.86		6.76		6.69

																						width		sd		0.17		0.06		0.04		0.07		0.00		0.00

																						length		sd		0.18		0.21		0.16		0.20		0.21		0.43

				Hemisphere calculated to be 17 cm diameter																		Hemisphere calculated to be 17 cm diameter

				Segment		Dimension		All Dimensions in cm														Segment		Dimension		wales or courses per cm

				Number				1		2		3		4		5		6				Number				1		2		3		4		5		6

				Segment 5		Width		1.3		2.1		3.6		3.6		2.15		1.3				Segment 5		Width		4.62		4.76		4.44		4.44		4.65		4.62

				Segment 4		Width		1.25		2.15		3.65		3.6		2.15		1.3				Segment 4		Width		4.80		4.65		4.38		4.44		4.65		4.62

				Segment 3		Width		1.25		2.1		3.7		3.55		2.2		1.3				Segment 3		Width		4.80		4.76		4.32		4.51		4.55		4.62

				Segment 2		Width		1.3		2.15		3.6		3.55		2.15		1.3				Segment 2		Width		4.62		4.65		4.44		4.51		4.65		4.62

				Segment 1		Width		1.3		2.2		3.5		3.55		2.2		1.25				Segment 1		Width		4.62		4.55		4.57		4.51		4.55		4.80

				Segment 5		Length		0.9		2.4		3		3		2.4		0.9				Segment 5		Length		6.67		6.67		6.67		6.67		6.67		6.67

				Segment 4		Length		0.85		2.6		2.95		2.9		2.4		0.9				Segment 4		Length		7.06		6.15		6.78		6.90		6.67		6.67

				Segment 3		Length		0.9		2.4		3		2.9		2.4		0.85				Segment 3		Length		6.67		6.67		6.67		6.90		6.67		7.06

				Segment 2		Length		0.9		2.4		3		3		2.4		0.95				Segment 2		Length		6.67		6.67		6.67		6.67		6.67		6.32

				Segment 1		Length		1		2.35		3		3		2.4		0.9				Segment 1		Length		6.00		6.81		6.67		6.67		6.67		6.67

																						mean		Width		4.69		4.67		4.43		4.48		4.61		4.65

																								Length		6.61		6.59		6.69		6.76		6.67		6.67

																						width		sd		0.10		0.09		0.09		0.03		0.06		0.08

																						length		sd		0.38		0.25		0.05		0.13		0.00		0.26

				Hemisphere calculated to be 18 cm diameter																		Hemisphere calculated to be 18 cm diameter

				Segment		Dimension		All Dimensions in cm														Segment		Dimension		wales or courses per cm

				Number				1		2		3		4		5		6				Number				1		2		3		4		5		6

				Segment 5		Width		1.3		2.15		3.6		3.6		2.3		1.3				Segment 5		Width		4.62		4.65		4.44		4.44		4.35		4.62

				Segment 4		Width		1.25		2.15		3.5		3.5		2.2		1.3				Segment 4		Width		4.80		4.65		4.57		4.57		4.55		4.62

				Segment 3		Width		1.3		2.2		3.5		3.5		2.2		1.25				Segment 3		Width		4.62		4.55		4.57		4.57		4.55		4.80

				Segment 2		Width		1.3		2.2		3.5		3.6		2.2		1.25				Segment 2		Width		4.62		4.55		4.57		4.44		4.55		4.80

				Segment 1		Width		1.35		2.2		3.5		3.6		2.15		1.25				Segment 1		Width		4.44		4.55		4.57		4.44		4.65		4.80

				Segment 5		Length		1		2.4		3		3		2.4		0.9				Segment 5		Length		6.00		6.67		6.67		6.67		6.67		6.67

				Segment 4		Length		0.9		2.3		3		2.9		2.4		0.9				Segment 4		Length		6.67		6.96		6.67		6.90		6.67		6.67

				Segment 3		Length		0.85		2.4		2.9		2.9		2.35		0.8				Segment 3		Length		7.06		6.67		6.90		6.90		6.81		7.50

				Segment 2		Length		0.9		2.35		2.9		2.85		2.4		0.9				Segment 2		Length		6.67		6.81		6.90		7.02		6.67		6.67

				Segment 1		Length		0.9		2.4		3		2.95		2.4		1.9				Segment 1		Length		6.67		6.67		6.67		6.78		6.67		3.16

																						mean		Width		4.62		4.59		4.55		4.50		4.53		4.73

																								Length		6.61		6.75		6.76		6.85		6.70		6.13

																						width		sd		0.13		0.06		0.06		0.07		0.11		0.10

																						length		sd		0.38		0.13		0.13		0.13		0.06		1.70

				Hemisphere calculated to be 19 cm diameter																		Hemisphere calculated to be 19 cm diameter

				Segment		Dimension		All Dimensions in cm														Segment		Dimension		wales or courses per cm

				Number				1		2		3		4		5		6				Number				1		2		3		4		5		6

				Segment 5		Width		1.3		2.2		3.55		3.55		2.2		1.3				Segment 5		Width		4.62		4.55		4.51		4.51		4.55		4.62

				Segment 4		Width		1.3		2.15		3.55		3.6		2.2		1.3				Segment 4		Width		4.62		4.65		4.51		4.44		4.55		4.62

				Segment 3		Width		1.3		2.2		3.6		3.6		2.25		1.3				Segment 3		Width		4.62		4.55		4.44		4.44		4.44		4.62

				Segment 2		Width		1.3		2.2		3.6		3.6		2.2		1.3				Segment 2		Width		4.62		4.55		4.44		4.44		4.55		4.62

				Segment 1		Width		1.3		2.2		3.6		3.6		2.2		1.3				Segment 1		Width		4.62		4.55		4.44		4.44		4.55		4.62

				Segment 5		Length		1.2		2.4		3		3		2.4		1.2				Segment 5		Length		6.67		6.67		6.67		6.67		6.67		6.67

				Segment 4		Length		1.1		2.35		2.9		2.9		2.3		1.2				Segment 4		Length		7.27		6.81		6.90		6.90		6.96		6.67

				Segment 3		Length		1.2		2.35		3		2.9		2.3		1.2				Segment 3		Length		6.67		6.81		6.67		6.90		6.96		6.67

				Segment 2		Length		1.2		2.35		2.95		3		2.4		1.2				Segment 2		Length		6.67		6.81		6.78		6.67		6.67		6.67

				Segment 1		Length		1.2		2.4		2.9		2.9		2.4		1.2				Segment 1		Length		6.67		6.67		6.90		6.90		6.67		6.67

																						mean		Width		4.62		4.57		4.47		4.46		4.53		4.62

																								Length		6.79		6.75		6.78		6.80		6.78		6.67

																						width		sd		0.00		0.05		0.03		0.03		0.05		0.00

																						length		sd		0.27		0.08		0.11		0.13		0.16		0.00

				Hemisphere calculated to be 20 cm diameter																		Hemisphere calculated to be 20 cm diameter

				Segment		Dimension		All Dimensions in cm														Segment		Dimension		wales or courses per cm

				Number				1		2		3		4		5		6				Number				1		2		3		4		5		6

				Segment 5		Width		1.4		2.2		4.05		4.1		2.3		1.2				Segment 5		Width		4.29		4.55		4.44		4.39		4.35		5.00

				Segment 4		Width		1.3		2.2		4.1		4.1		2.2		1.3				Segment 4		Width		4.62		4.55		4.39		4.39		4.55		4.62

				Segment 3		Width		1.3		2.2		4.05		4.05		2.2		1.35				Segment 3		Width		4.62		4.55		4.44		4.44		4.55		4.44

				Segment 2		Width		1.3		2.2		4		4		2.2		1.3				Segment 2		Width		4.62		4.55		4.50		4.50		4.55		4.62

				Segment 1		Width		1.3		2.25		4		4		2.2		1.3				Segment 1		Width		4.62		4.44		4.50		4.50		4.55		4.62

				Segment 5		Length		1.2		2.4		3.3		3.3		2.4		1.3				Segment 5		Length		6.67		6.67		6.67		6.67		6.67		6.15

				Segment 4		Length		1.2		2.4		3.2		3.25		2.4		1.2				Segment 4		Length		6.67		6.67		6.88		6.77		6.67		6.67

				Segment 3		Length		1.2		2.4		3.25		3.2		2.4		1.1				Segment 3		Length		6.67		6.67		6.77		6.88		6.67		7.27

				Segment 2		Length		1.2		2.4		3.25		3.2		2.4		1.2				Segment 2		Length		6.67		6.67		6.77		6.88		6.67		6.67

				Segment 1		Length		1.2		2.45		3.2		3.3		2.4		1.2				Segment 1		Length		6.67		6.53		6.88		6.67		6.67		6.67

																						mean		Width		4.55		4.53		4.46		4.44		4.51		4.66

																								Length		6.67		6.64		6.79		6.77		6.67		6.69

																						width		sd		0.15		0.05		0.05		0.05		0.09		0.20

																						length		sd		0.00		0.06		0.09		0.10		0.00		0.40

				Hemisphere calculated to be 25 cm diameter																		Hemisphere calculated to be 25 cm diameter

				Segment		Dimension		All Dimensions in cm														Segment		Dimension		wales or courses per cm

				Number				1		2		3		4		5		6				Number				1		2		3		4		5		6

				Segment 5		Width		1.3		2.65		4		4		2.6		1.3				Segment 5		Width		4.62		4.53		4.50		4.50		4.62		4.62

				Segment 4		Width		1.3		2.65		4.1		4.1		2.6		1.3				Segment 4		Width		4.62		4.53		4.39		4.39		4.62		4.62

				Segment 3		Width		1.3		2.65		4.1		4		2.6		1.3				Segment 3		Width		4.62		4.53		4.39		4.50		4.62		4.62

				Segment 2		Width		1.3		2.65		4		4		2.6		1.3				Segment 2		Width		4.62		4.53		4.50		4.50		4.62		4.62

				Segment 1		Width		1.3		2.65		4		4		2.6		1.3				Segment 1		Width		4.62		4.53		4.50		4.50		4.62		4.62

				Segment 5		Length		1.8		3		4.5		4.4		3		1.8				Segment 5		Length		6.67		6.67		6.67		6.82		6.67		6.67

				Segment 4		Length		1.8		3		4.4		4.4		3		1.8				Segment 4		Length		6.67		6.67		6.82		6.82		6.67		6.67

				Segment 3		Length		1.8		3		4.4		4.4		3		1.8				Segment 3		Length		6.67		6.67		6.82		6.82		6.67		6.67

				Segment 2		Length		1.8		2.9		4.4		4.4		3		1.8				Segment 2		Length		6.67		6.90		6.82		6.82		6.67		6.67

				Segment 1		Length		1.8		3		4.5		4.5		2.9		1.8				Segment 1		Length		6.67		6.67		6.67		6.67		6.90		6.67

																						mean		Width		4.62		4.53		4.46		4.48		4.62		4.62

																								Length		6.67		6.71		6.76		6.79		6.71		6.67

																						width		sd		0.00		0.00		0.06		0.05		0.00		0.00

																						length		sd		0.00		0.10		0.08		0.07		0.10		0.00

				Hemisphere calculated to be 15 cm diameter																		Hemisphere calculated to be 15 cm diameter

				Segment		Dimension		All Dimensions in cm														Segment		Dimension		wales or courses per cm

				Number				1		2		3		4		5		6				Number				1		2		3		4		5		6

				Segment 5		Width		1.3		1.8		2.35		2.35		1.8		1.3				Segment 5		Width		4.62		4.44		4.26		4.26		4.44		4.62

				Segment 4		Width		1.3		1.75		2.2		2.3		1.7		1.3				Segment 4		Width		4.62		4.57		4.55		4.35		4.71		4.62

				Segment 3		Width		1.3		1.7		2.25		2.2		1.7		1.3				Segment 3		Width		4.62		4.71		4.44		4.55		4.71		4.62

				Segment 2		Width		1.25		1.7		2.3		2.2		1.8		1.3				Segment 2		Width		4.80		4.71		4.35		4.55		4.44		4.62

				Segment 1		Width		1.25		1.8		2.3		2.3		1.75		1.3				Segment 1		Width		4.80		4.44		4.35		4.35		4.57		4.62

				Segment 5		Length		0.85		1.45		2.4		2.4		1.5		0.7				Segment 5		Length		5.88		6.90		6.67		6.67		6.67		7.14

				Segment 4		Length		0.7		1.5		2.4		2.4		1.5		0.8				Segment 4		Length		7.14		6.67		6.67		6.67		6.67		6.25

				Segment 3		Length		0.7		1.5		2.3		2.35		1.4		0.8				Segment 3		Length		7.14		6.67		6.96		6.81		7.14		6.25

				Segment 2		Length		0.8		1.5		2.4		2.4		1.5		0.8				Segment 2		Length		6.25		6.67		6.67		6.67		6.67		6.25

				Segment 1		Length		0.8		1.5		2.4		2.3		1.5		0.75				Segment 1		Length		6.25		6.67		6.67		6.96		6.67		6.67

																						mean		Width		4.69		4.57		4.39		4.41		4.57		4.62

																								Length		6.53		6.71		6.72		6.75		6.76		6.51

																						width		sd		0.10		0.13		0.11		0.13		0.13		0.00

																						length		sd		0.58		0.10		0.13		0.13		0.21		0.40

				Hemisphere calculated to be 20 cm diameter																		Hemisphere calculated to be 20 cm diameter

				Segment		Dimension		All Dimensions in cm														Segment		Dimension		wales or courses per cm

				Number				1		2		3		4		5		6				Number				1		2		3		4		5		6

				Segment 5		Width		1.3		2.2		2.75		2.7		2.3		1.3				Segment 5		Width		4.62		4.55		4.36		4.44		4.35		4.62

				Segment 4		Width		1.3		2.2		2.7		2.7		2.3		1.3				Segment 4		Width		4.62		4.55		4.44		4.44		4.35		4.62

				Segment 3		Width		1.3		2.25		2.7		2.7		2.25		1.3				Segment 3		Width		4.62		4.44		4.44		4.44		4.44		4.62

				Segment 2		Width		1.4		2.2		2.7		2.7		2.2		1.2				Segment 2		Width		4.29		4.55		4.44		4.44		4.55		5.00

				Segment 1		Width		1.3		2.3		2.8		2.7		2.3		1.3				Segment 1		Width		4.62		4.35		4.29		4.44		4.35		4.62

				Segment 5		Length		1.3		2.4		3.05		2.9		2.35		1.2				Segment 5		Length		6.15		6.67		6.56		6.90		6.81		6.67

				Segment 4		Length		1.2		2.3		3		3		2.4		1.3				Segment 4		Length		6.67		6.96		6.67		6.67		6.67		6.15

				Segment 3		Length		1.3		2.4		2.9		3		2.35		1.3				Segment 3		Length		6.15		6.67		6.90		6.67		6.81		6.15

				Segment 2		Length		1.3		2.45		3		3		2.35		1.4				Segment 2		Length		6.15		6.53		6.67		6.67		6.81		5.71

				Segment 1		Length		1.3		2.4		3		3		2.35		1.2				Segment 1		Length		6.15		6.67		6.67		6.67		6.81		6.67

																						mean		Width		4.55		4.49		4.40		4.44		4.41		4.69

																								Length		6.26		6.70		6.69		6.71		6.78		6.27

																						width		sd		0.15		0.09		0.07		0.00		0.09		0.17

																						length		sd		0.23		0.16		0.12		0.10		0.06		0.40
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		Final Experiment Hemispheres 15-25cm diameter

				PURPOSE: to assess if the fabrics geometry is modifying as a result of 3-D shaping,																				6.85		6.85		6.85		6.85		6.85		6.85

				the results can be compared to the planar stitch density of:4.43 w/cm and 6.85 c/cm																				4.43		4.43		4.43		4.43		4.43		4.43

				NOTE: Dimensions are obtained on arc of fabric.

				And the segments are numbered consecutively from bottom (excluding the 1st and last half's of segments)																																				note shows very good agreement with Experiment 3												does not agree with Experiment 3

				Hemisphere calculated to be 15 cm diameter																		Hemisphere calculated to be 15 cm diameter

				Segment		Dimension		All Dimensions in cm														Segment		Dimension		wales or courses per cm

				Number				1		2		3		4		5		6				Number				1		2		3		4		5		6

				Segment 5		Width		1.3		2.2		2.7		2.75		2.3		1.3				Segment 5		Width		4.62		4.55		4.44		4.36		4.35		4.62

				Segment 4		Width		1.3		2.15		2.7		2.7		2.25		1.3				Segment 4		Width		4.62		4.65		4.44		4.44		4.44		4.62

				Segment 3		Width		1.3		2.15		2.7		2.7		2.2		1.3				Segment 3		Width		4.62		4.65		4.44		4.44		4.55		4.62

				Segment 2		Width		1.2		2.2		2.7		2.7		2.2		1.2				Segment 2		Width		5.00		4.55		4.44		4.44		4.55		5.00

				Segment 1		Width		1.3		2.2		2.7		2.8		2.2		1.2				Segment 1		Width		4.62		4.55		4.44		4.29		4.55		5.00

				Segment 5		Length		0.8		1.4		1.75		1.7		1.45		0.8				Segment 5		Length		6.25		7.14		6.86		7.06		6.90		6.25

				Segment 4		Length		0.75		1.5		1.8		1.75		1.5		0.8				Segment 4		Length		6.67		6.67		6.67		6.86		6.67		6.25

				Segment 3		Length		0.7		1.5		1.7		1.8		1.45		0.7				Segment 3		Length		7.14		6.67		7.06		6.67		6.90		7.14

				Segment 2		Length		0.75		1.45		1.7		1.75		1.4		0.7				Segment 2		Length		6.67		6.90		7.06		6.86		7.14		7.14

				Segment 1		Length		0.8		1.5		1.7		1.7		1.5		0.8				Segment 1		Length		6.25		6.67		7.06		7.06		6.67		6.25

																						mean		Width		4.69		4.59		4.44		4.40		4.49		4.77

																								Length		6.60		6.81		6.94		6.90		6.85		6.61

																						width		sd		0.17		0.06		0.00		0.07		0.09		0.21

																						length		sd		0.37		0.21		0.18		0.16		0.20		0.49

																						width		cv

																						length		cv

				Hemisphere calculated to be 16 cm diameter																		Hemisphere calculated to be 16 cm diameter

				Segment		Dimension		All Dimensions in cm														Segment		Dimension		wales or courses per cm

				Number				1		2		3		4		5		6				Number				1		2		3		4		5		6

				Segment 5		Width		1.3		2.2		2.7		2.75		2.2		1.3				Segment 5		Width		4.62		4.55		4.44		4.36		4.55		4.62

				Segment 4		Width		1.2		2.15		2.7		2.65		2.2		1.3				Segment 4		Width		5.00		4.65		4.44		4.53		4.55		4.62

				Segment 3		Width		1.3		2.15		2.65		2.65		2.2		1.3				Segment 3		Width		4.62		4.65		4.53		4.53		4.55		4.62

				Segment 2		Width		1.25		2.15		2.7		2.7		2.2		1.3				Segment 2		Width		4.80		4.65		4.44		4.44		4.55		4.62

				Segment 1		Width		1.3		2.2		2.7		2.7		2.2		1.3				Segment 1		Width		4.62		4.55		4.44		4.44		4.55		4.62

				Segment 5		Length		0.85		1.5		1.7		1.8		1.5		0.9				Segment 5		Length		7.06		6.67		7.06		6.67		6.67		6.67

				Segment 4		Length		0.9		1.5		1.7		1.7		1.4		0.9				Segment 4		Length		6.67		6.67		7.06		7.06		7.14		6.67

				Segment 3		Length		0.9		1.5		1.75		1.8		1.5		0.85				Segment 3		Length		6.67		6.67		6.86		6.67		6.67		7.06

				Segment 2		Length		0.9		1.45		1.75		1.75		1.5		0.85				Segment 2		Length		6.67		6.90		6.86		6.86		6.67		7.06

				Segment 1		Length		0.9		1.4		1.8		1.7		1.5		1				Segment 1		Length		6.67		7.14		6.67		7.06		6.67		6.00

																						mean		Width		4.73		4.61		4.46		4.46		4.55		4.62

																								Length		6.75		6.81		6.90		6.86		6.76		6.69

																						width		sd		0.17		0.06		0.04		0.07		0.00		0.00

																						length		sd		0.18		0.21		0.16		0.20		0.21		0.43

				Hemisphere calculated to be 17 cm diameter																		Hemisphere calculated to be 17 cm diameter

				Segment		Dimension		All Dimensions in cm														Segment		Dimension		wales or courses per cm

				Number				1		2		3		4		5		6				Number				1		2		3		4		5		6

				Segment 5		Width		1.3		2.1		3.6		3.6		2.15		1.3				Segment 5		Width		4.62		4.76		4.44		4.44		4.65		4.62

				Segment 4		Width		1.25		2.15		3.65		3.6		2.15		1.3				Segment 4		Width		4.80		4.65		4.38		4.44		4.65		4.62

				Segment 3		Width		1.25		2.1		3.7		3.55		2.2		1.3				Segment 3		Width		4.80		4.76		4.32		4.51		4.55		4.62

				Segment 2		Width		1.3		2.15		3.6		3.55		2.15		1.3				Segment 2		Width		4.62		4.65		4.44		4.51		4.65		4.62

				Segment 1		Width		1.3		2.2		3.5		3.55		2.2		1.25				Segment 1		Width		4.62		4.55		4.57		4.51		4.55		4.80

				Segment 5		Length		0.9		2.4		3		3		2.4		0.9				Segment 5		Length		6.67		6.67		6.67		6.67		6.67		6.67

				Segment 4		Length		0.85		2.6		2.95		2.9		2.4		0.9				Segment 4		Length		7.06		6.15		6.78		6.90		6.67		6.67

				Segment 3		Length		0.9		2.4		3		2.9		2.4		0.85				Segment 3		Length		6.67		6.67		6.67		6.90		6.67		7.06

				Segment 2		Length		0.9		2.4		3		3		2.4		0.95				Segment 2		Length		6.67		6.67		6.67		6.67		6.67		6.32

				Segment 1		Length		1		2.35		3		3		2.4		0.9				Segment 1		Length		6.00		6.81		6.67		6.67		6.67		6.67

																						mean		Width		4.69		4.67		4.43		4.48		4.61		4.65

																								Length		6.61		6.59		6.69		6.76		6.67		6.67

																						width		sd		0.10		0.09		0.09		0.03		0.06		0.08

																						length		sd		0.38		0.25		0.05		0.13		0.00		0.26

				Hemisphere calculated to be 18 cm diameter																		Hemisphere calculated to be 18 cm diameter

				Segment		Dimension		All Dimensions in cm														Segment		Dimension		wales or courses per cm

				Number				1		2		3		4		5		6				Number				1		2		3		4		5		6

				Segment 5		Width		1.3		2.15		3.6		3.6		2.3		1.3				Segment 5		Width		4.62		4.65		4.44		4.44		4.35		4.62

				Segment 4		Width		1.25		2.15		3.5		3.5		2.2		1.3				Segment 4		Width		4.80		4.65		4.57		4.57		4.55		4.62

				Segment 3		Width		1.3		2.2		3.5		3.5		2.2		1.25				Segment 3		Width		4.62		4.55		4.57		4.57		4.55		4.80

				Segment 2		Width		1.3		2.2		3.5		3.6		2.2		1.25				Segment 2		Width		4.62		4.55		4.57		4.44		4.55		4.80

				Segment 1		Width		1.35		2.2		3.5		3.6		2.15		1.25				Segment 1		Width		4.44		4.55		4.57		4.44		4.65		4.80

				Segment 5		Length		1		2.4		3		3		2.4		0.9				Segment 5		Length		6.00		6.67		6.67		6.67		6.67		6.67

				Segment 4		Length		0.9		2.3		3		2.9		2.4		0.9				Segment 4		Length		6.67		6.96		6.67		6.90		6.67		6.67

				Segment 3		Length		0.85		2.4		2.9		2.9		2.35		0.8				Segment 3		Length		7.06		6.67		6.90		6.90		6.81		7.50

				Segment 2		Length		0.9		2.35		2.9		2.85		2.4		0.9				Segment 2		Length		6.67		6.81		6.90		7.02		6.67		6.67

				Segment 1		Length		0.9		2.4		3		2.95		2.4		1.9				Segment 1		Length		6.67		6.67		6.67		6.78		6.67		3.16

																						mean		Width		4.62		4.59		4.55		4.50		4.53		4.73

																								Length		6.61		6.75		6.76		6.85		6.70		6.13

																						width		sd		0.13		0.06		0.06		0.07		0.11		0.10

																						length		sd		0.38		0.13		0.13		0.13		0.06		1.70

				Hemisphere calculated to be 19 cm diameter																		Hemisphere calculated to be 19 cm diameter

				Segment		Dimension		All Dimensions in cm														Segment		Dimension		wales or courses per cm

				Number				1		2		3		4		5		6				Number				1		2		3		4		5		6

				Segment 5		Width		1.3		2.2		3.55		3.55		2.2		1.3				Segment 5		Width		4.62		4.55		4.51		4.51		4.55		4.62

				Segment 4		Width		1.3		2.15		3.55		3.6		2.2		1.3				Segment 4		Width		4.62		4.65		4.51		4.44		4.55		4.62

				Segment 3		Width		1.3		2.2		3.6		3.6		2.25		1.3				Segment 3		Width		4.62		4.55		4.44		4.44		4.44		4.62

				Segment 2		Width		1.3		2.2		3.6		3.6		2.2		1.3				Segment 2		Width		4.62		4.55		4.44		4.44		4.55		4.62

				Segment 1		Width		1.3		2.2		3.6		3.6		2.2		1.3				Segment 1		Width		4.62		4.55		4.44		4.44		4.55		4.62

				Segment 5		Length		1.2		2.4		3		3		2.4		1.2				Segment 5		Length		6.67		6.67		6.67		6.67		6.67		6.67

				Segment 4		Length		1.1		2.35		2.9		2.9		2.3		1.2				Segment 4		Length		7.27		6.81		6.90		6.90		6.96		6.67

				Segment 3		Length		1.2		2.35		3		2.9		2.3		1.2				Segment 3		Length		6.67		6.81		6.67		6.90		6.96		6.67

				Segment 2		Length		1.2		2.35		2.95		3		2.4		1.2				Segment 2		Length		6.67		6.81		6.78		6.67		6.67		6.67

				Segment 1		Length		1.2		2.4		2.9		2.9		2.4		1.2				Segment 1		Length		6.67		6.67		6.90		6.90		6.67		6.67

																						mean		Width		4.62		4.57		4.47		4.46		4.53		4.62

																								Length		6.79		6.75		6.78		6.80		6.78		6.67

																						width		sd		0.00		0.05		0.03		0.03		0.05		0.00

																						length		sd		0.27		0.08		0.11		0.13		0.16		0.00

				Hemisphere calculated to be 20 cm diameter																		Hemisphere calculated to be 20 cm diameter

				Segment		Dimension		All Dimensions in cm														Segment		Dimension		wales or courses per cm

				Number				1		2		3		4		5		6				Number				1		2		3		4		5		6

				Segment 5		Width		1.4		2.2		4.05		4.1		2.3		1.2				Segment 5		Width		4.29		4.55		4.44		4.39		4.35		5.00

				Segment 4		Width		1.3		2.2		4.1		4.1		2.2		1.3				Segment 4		Width		4.62		4.55		4.39		4.39		4.55		4.62

				Segment 3		Width		1.3		2.2		4.05		4.05		2.2		1.35				Segment 3		Width		4.62		4.55		4.44		4.44		4.55		4.44

				Segment 2		Width		1.3		2.2		4		4		2.2		1.3				Segment 2		Width		4.62		4.55		4.50		4.50		4.55		4.62

				Segment 1		Width		1.3		2.25		4		4		2.2		1.3				Segment 1		Width		4.62		4.44		4.50		4.50		4.55		4.62

				Segment 5		Length		1.2		2.4		3.3		3.3		2.4		1.3				Segment 5		Length		6.67		6.67		6.67		6.67		6.67		6.15

				Segment 4		Length		1.2		2.4		3.2		3.25		2.4		1.2				Segment 4		Length		6.67		6.67		6.88		6.77		6.67		6.67

				Segment 3		Length		1.2		2.4		3.25		3.2		2.4		1.1				Segment 3		Length		6.67		6.67		6.77		6.88		6.67		7.27

				Segment 2		Length		1.2		2.4		3.25		3.2		2.4		1.2				Segment 2		Length		6.67		6.67		6.77		6.88		6.67		6.67

				Segment 1		Length		1.2		2.45		3.2		3.3		2.4		1.2				Segment 1		Length		6.67		6.53		6.88		6.67		6.67		6.67

																						mean		Width		4.55		4.53		4.46		4.44		4.51		4.66

																								Length		6.67		6.64		6.79		6.77		6.67		6.69

																						width		sd		0.15		0.05		0.05		0.05		0.09		0.20

																						length		sd		0.00		0.06		0.09		0.10		0.00		0.40

				Hemisphere calculated to be 25 cm diameter																		Hemisphere calculated to be 25 cm diameter

				Segment		Dimension		All Dimensions in cm														Segment		Dimension		wales or courses per cm

				Number				1		2		3		4		5		6				Number				1		2		3		4		5		6

				Segment 5		Width		1.3		2.65		4		4		2.6		1.3				Segment 5		Width		4.62		4.53		4.50		4.50		4.62		4.62

				Segment 4		Width		1.3		2.65		4.1		4.1		2.6		1.3				Segment 4		Width		4.62		4.53		4.39		4.39		4.62		4.62

				Segment 3		Width		1.3		2.65		4.1		4		2.6		1.3				Segment 3		Width		4.62		4.53		4.39		4.50		4.62		4.62

				Segment 2		Width		1.3		2.65		4		4		2.6		1.3				Segment 2		Width		4.62		4.53		4.50		4.50		4.62		4.62

				Segment 1		Width		1.3		2.65		4		4		2.6		1.3				Segment 1		Width		4.62		4.53		4.50		4.50		4.62		4.62

				Segment 5		Length		1.8		3		4.5		4.4		3		1.8				Segment 5		Length		6.67		6.67		6.67		6.82		6.67		6.67

				Segment 4		Length		1.8		3		4.4		4.4		3		1.8				Segment 4		Length		6.67		6.67		6.82		6.82		6.67		6.67

				Segment 3		Length		1.8		3		4.4		4.4		3		1.8				Segment 3		Length		6.67		6.67		6.82		6.82		6.67		6.67

				Segment 2		Length		1.8		2.9		4.4		4.4		3		1.8				Segment 2		Length		6.67		6.90		6.82		6.82		6.67		6.67

				Segment 1		Length		1.8		3		4.5		4.5		2.9		1.8				Segment 1		Length		6.67		6.67		6.67		6.67		6.90		6.67

																						mean		Width		4.62		4.53		4.46		4.48		4.62		4.62

																								Length		6.67		6.71		6.76		6.79		6.71		6.67

																						width		sd		0.00		0.00		0.06		0.05		0.00		0.00

																						length		sd		0.00		0.10		0.08		0.07		0.10		0.00

				Hemisphere calculated to be 15 cm diameter																		Hemisphere calculated to be 15 cm diameter

				Segment		Dimension		All Dimensions in cm														Segment		Dimension		wales or courses per cm

				Number				1		2		3		4		5		6				Number				1		2		3		4		5		6

				Segment 5		Width		1.3		1.8		2.35		2.35		1.8		1.3				Segment 5		Width		4.62		4.44		4.26		4.26		4.44		4.62

				Segment 4		Width		1.3		1.75		2.2		2.3		1.7		1.3				Segment 4		Width		4.62		4.57		4.55		4.35		4.71		4.62

				Segment 3		Width		1.3		1.7		2.25		2.2		1.7		1.3				Segment 3		Width		4.62		4.71		4.44		4.55		4.71		4.62

				Segment 2		Width		1.25		1.7		2.3		2.2		1.8		1.3				Segment 2		Width		4.80		4.71		4.35		4.55		4.44		4.62

				Segment 1		Width		1.25		1.8		2.3		2.3		1.75		1.3				Segment 1		Width		4.80		4.44		4.35		4.35		4.57		4.62

				Segment 5		Length		0.85		1.45		2.4		2.4		1.5		0.7				Segment 5		Length		5.88		6.90		6.67		6.67		6.67		7.14

				Segment 4		Length		0.7		1.5		2.4		2.4		1.5		0.8				Segment 4		Length		7.14		6.67		6.67		6.67		6.67		6.25

				Segment 3		Length		0.7		1.5		2.3		2.35		1.4		0.8				Segment 3		Length		7.14		6.67		6.96		6.81		7.14		6.25

				Segment 2		Length		0.8		1.5		2.4		2.4		1.5		0.8				Segment 2		Length		6.25		6.67		6.67		6.67		6.67		6.25

				Segment 1		Length		0.8		1.5		2.4		2.3		1.5		0.75				Segment 1		Length		6.25		6.67		6.67		6.96		6.67		6.67

																						mean		Width		4.69		4.57		4.39		4.41		4.57		4.62

																								Length		6.53		6.71		6.72		6.75		6.76		6.51

																						width		sd		0.10		0.13		0.11		0.13		0.13		0.00

																						length		sd		0.58		0.10		0.13		0.13		0.21		0.40

				Hemisphere calculated to be 20 cm diameter																		Hemisphere calculated to be 20 cm diameter

				Segment		Dimension		All Dimensions in cm														Segment		Dimension		wales or courses per cm

				Number				1		2		3		4		5		6				Number				1		2		3		4		5		6

				Segment 5		Width		1.3		2.2		2.75		2.7		2.3		1.3				Segment 5		Width		4.62		4.55		4.36		4.44		4.35		4.62

				Segment 4		Width		1.3		2.2		2.7		2.7		2.3		1.3				Segment 4		Width		4.62		4.55		4.44		4.44		4.35		4.62

				Segment 3		Width		1.3		2.25		2.7		2.7		2.25		1.3				Segment 3		Width		4.62		4.44		4.44		4.44		4.44		4.62

				Segment 2		Width		1.4		2.2		2.7		2.7		2.2		1.2				Segment 2		Width		4.29		4.55		4.44		4.44		4.55		5.00

				Segment 1		Width		1.3		2.3		2.8		2.7		2.3		1.3				Segment 1		Width		4.62		4.35		4.29		4.44		4.35		4.62

				Segment 5		Length		1.3		2.4		3.05		2.9		2.35		1.2				Segment 5		Length		6.15		6.67		6.56		6.90		6.81		6.67

				Segment 4		Length		1.2		2.3		3		3		2.4		1.3				Segment 4		Length		6.67		6.96		6.67		6.67		6.67		6.15

				Segment 3		Length		1.3		2.4		2.9		3		2.35		1.3				Segment 3		Length		6.15		6.67		6.90		6.67		6.81		6.15

				Segment 2		Length		1.3		2.45		3		3		2.35		1.4				Segment 2		Length		6.15		6.53		6.67		6.67		6.81		5.71

				Segment 1		Length		1.3		2.4		3		3		2.35		1.2				Segment 1		Length		6.15		6.67		6.67		6.67		6.81		6.67

																						mean		Width		4.55		4.49		4.40		4.44		4.41		4.69

																								Length		6.26		6.70		6.69		6.71		6.78		6.27

																						width		sd		0.15		0.09		0.07		0.00		0.09		0.17

																						length		sd		0.23		0.16		0.12		0.10		0.06		0.40
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Trendlines of the Course Density for the Knitted Hemispheres of 19 cm Diameters.
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Trendlines of the Wale Desities for the Knitted Hemispheres of 20 cm Diameters.
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Trendlines of the Course Density for the Knitted Hemispheres of 20 cm Diameters.
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Trendlines of the Wale Desities for the Knitted Hemispheres of 25 cm Diameters.
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Trendlines of the Course Density for the Knitted Hemispheres of 25 cm Diameters.
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Trendlines of the Wale Desities for the Knitted Hemispheres of 15 cm Diameters.
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Trendlines of the Course Density for the Knitted Hemispheres of 15 cm Diameters.
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Trendlines of the Wale Desities for the Knitted Hemispheres of 15 cm Diameters.

0

1

0

0

0

0

0



		0		1

		0

		0

		0

		0

		0



20 cm Diameter

Calculated Course Density

Divisions

Courses
 per cm

Trendlines of the Course Density for the Knitted Hemispheres of 15 cm Diameters.
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