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1. Introduction  
In order to extend the STARFISH 1x1 rib database a series of 25 fabrics was knitted and finished at Meridian 
Fabrics, Nottingham (see Research Records 204 and 206). 

This report presents the results of laboratory tests on these fabrics together with the results of regression analysis to 
estimate the STARFISH equations for the fabric - process involved.  In addition, a brief comparison is made with the 
CP78 project data for 1x1 rib. 

 

2. Fabrics 
Knitting  

25 qualities were produced on 2 gauges of 1x1 rib machine (14G and 18G), using five counts of yarn, Ne 20's, 26's, 
32's, 36's, and 42's, at different stitch lengths.  Five metres from each yarn count - stitch length combination were 
sent for testing. Full details are given in Research Record 204. 

Finishing  

All fabrics were processed at Meridian which consisted of a winch bleach, detwist, wet stretch on Calator Airtex, and 
dry using a Ruckh relax dryer.  The fabric was returned to IIC, sampled and tested.  Full details are given in Research 
Record 206. 

 

3. Results 
The complete raw test data are given in the Appendix. 

Table 1 shows some of the yarn properties as measured on the original cones compared to those measured on yarn 
taken from the grey fabrics. 

There was no significant difference in the yarn count (tex) so the weighted mean was calculated for each yarn and 
used in all further analysis.  There was also no significant difference in yarn strength, although extension at break 
was significantly higher in the yarn taken from fabric. 

The level of twist in the yarn taken from the fabric was significantly higher than that in the original yarn.  If this is a 
real effect and is a normal feature of circular knitting then it needs further investigation since the level of twist is 
important in predicting dimensional properties of the finished fabrics. 

Tables 2-5 give the results of the standard internal data consistency checks.  Table 2 shows the comparison of 
measured vs. calculated shrinkages for the grey fabrics.  The differences are not significant overall.  The largest 
individual difference in the length is 2.3% and in the width 3.6%.  Such figures are normal for 1x1 rib fabrics.  The 
same data are shown plotted in Figure 1.  Table 3 and Figure 2 show the shrinkage comparisons for the bleached 
fabrics.  Again the differences are not significant.  Obviously, the measured and calculated courses and wales must 
also be in good agreement (Figures 3, 4 and 5). 

Table 4 shows the comparison of measured vs. calculated weight for the grey fabrics.  For the as-received (BW) 
fabrics the difference is less than 2% and is statistically insignificant, although it looks systematic.  However, for the 
Reference State (AW) fabrics the difference is more than 6% and is significant at the 99.9% level. 

Table 5 shows the weight comparisons for the bleached fabric.  In this case, the as-received and the Reference State 
differences are both significant, though the offset is a little less than that for grey Reference State. 

At the time of this analysis we were uncertain as to the origin of such weight differences which are seen from time to 
time.  It has now been found that, for certain fabrics, especially in the Reference State, the cutting die cuts a 
specimen for weighing which is less than the standard area.  For these samples, the measured weight is consistently 
low.  In this case, the error ranged from about 3% up to more than 10%.  The reference weight comparisons are also 
shown plotted in Figure 6 where the systematic offset is very clearly seen. 

4. Starfish Equations 
Standard linear and multiple linear regression analysis was applied to the data using the STARFISH 84 model 
equations, i.e. 
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STEP 1 T  =  C1 * ave tex as knitted 

 L  =  C2 * ave St.Len as knitted 

  

STEP 2 C  =  C3  +  C4 / L  +  C5 * √T 

 W  =  C6  +  C7 / L  +  C8 * √T 

 S  =  C9  +  C10 / L2  +  C11 * T 

 Wt  =  C12  +  C13 * T / L 

 

The resulting estimates for the coefficients C1 to C13 are given in Table 6.  The linear correlation coefficients for the 
STEP 1 equations were R2 = 0.999 for all four equations. 

Tables 7 to 14 show the comparison between measured and calculated values for the STEP 2 equations.  Multiple 
linear correlation coefficients for these equations were as follows: 

 

 R-squared 

 Grey Bleached 

Courses 0.971 0.987 

Wales 0.965 0.971 

Stitches 0.988 0.996 

Weight 0.997 0.997 

 

Figures 7 to 12 show how the equations model the data.  On the whole the agreement is pretty good.  A most 
interesting point to note is that there is apparently no significant effect of tex on the reference stitches per sq. cm. in 
the bleached fabric (Figure 11), whereas for courses and wales separately, the effect of tex is most marked in the 
bleached fabric (Figures 9 and 10). 

 

5. Comparison With CP78 Data  
Tables 15 and 16 show the original CP78 database values for grey and winch bleached 1x1 rib fabrics, including the 
results of some case studies.  It is because our original winch bleached database was so poor that the present series 
was run. 

It is not intended to make a detailed comparison of the old data with the new at this point, but a quick comparison is 
useful as a preview to the detailed study to see how compatible the two sets of data are.  Figures 13 to 15 show the 
CP78 data for courses, wales, and stitches alongside the 1x1 rib 85 curves drawn from the new 1x1 rib 85 
STARFISH 84 equations.  Agreement is fair for courses but poor for wales.  Figures 16 to 18 show the opposite 
comparison, i.e. the new data against the old equations.  The same conclusion applies.  Figures 19 and 20 show both 
comparisons on the same plots for the weight.  Agreement is reasonable in the grey and may be just tolerable in the 
bleached fabrics, but systematic differences are clearly to be seen. 

Thus on the face of it, the two data sets are not compatible and so it is not possible to conclude that they can be 
combined at this stage.  It will have to be left to the more detailed analysis to decide on the likely reasons for the 
discrepancies and how to proceed. 

The main differences between the two sets were as follows:- 

a) The 1x1 rib 85 set was processed through a wet stretcher and a relax dryer; 

b) The CP78 set are averages of two sets, namely WB and WBT.  The latter set went through a Tubetex 
compactor: neither wet stretching nor relax drying were used. 

http://sq.cm/
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Conclusions 
1. STARFISH 84 model equations have been derived for a new set of 1x1 rib fabrics, grey and winch bleached, in 

the yarn count range 20 to 42 Ne. 

2. The measured weight per unit area data are suspect. 

3. These new data can not be directly combined with the old 1x1 rib (CP78) data without more careful analysis and 
comparison of the two sets. 
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