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" penalties for excesses. Deﬁmenaes result in loss of _revenue to seller and

loss of desirable quahty to buyer.

Manufacturing economy therefore requires ‘that the moisture content
be maintained at. a percentage -favorable to rapid and satisfactory manipu-

‘latlon and to a minimum loss of material through breakage. A uniform

condition is desirablé in order that high speed machinery may be adjusted
permanently for the desired production with a minimum loss from delays

~_wastage of raw material and defective product.

In the processing of hygroscopic materials, it is usually necessary to

secure a final moisture content suitable for the goods as shipped. Where -

the goods are sold by weight, it is proper that they contain a normal or
standard moisture content. -

Moisture Content and Regain
The terms motsture content and regatn refer to the amount of moisture

" in hygroscopic materials. Moisture content is the more general term and

refers either to free moisture (as in a sponge) or to hygroscopic moisture
(which varies with atmospheric conditions). Itis usualfy expressed as a
percentage of the total weight of material. . Regain is more specific and

. refers only to hygroscopic moisture. It is expressed as a percentage of the
- bone-dry weight of material. For example, if a sample. of cloth weighing -
. 100.0 grains is dried to a bone-dry weight of 93.0 grains, the loss in weight, -

or 7.0 grains, represents the weight of moisture originally contamed This

expressed as a percentage of the total weight (100.0 grains) gives the

moisture content or 7 per cent. The regain, which is expressed as a per-

centage of the bone-dry weight, is 973 0°F 7. 5 per cent.

The use of the term regain does not imply that the material as a whole'

has been completely dried out and has re-absorbed moisture. During the

processing of certain textiles, for instance, complete drying during manu- -

facturing is avoided as it might appreciably reduce the ability of the
material to re-absorb moisture. A basis for calculating the regain of

~ textiles is obtained by drying under standard conditions; a sample from
the lot and the dry weight thus obtained is used as a basis in the calcu- -
) latlons to determine the regain.

The moisture content of a hygroscopic material at any time depends‘ ’

upon the nature of the material and upon the temperature and especially
the relative humidity of the air to which it has been exposed. Not only
do different materials acquire various percentages of moisture after
prolonged exposure to a given atmosphere, but the rate of absorption or

_drying varies with the nature of the material, its thickness and density.

Table 2 shows the regain or hygroscopic moisture content of several

_organic.and inorganic materials when in equilibrium at a dry-bulb tem-
perature of 75 F and various relative humidities. The effect of relative

humidity on regain of hygroscopic substances is clearly indicated. The

~ effect of temperature is comparatively unimportant. In the case of

cotton, for instance, an increase in temperature of 10 F has the same
effect on regain as a decrease in relative humidity of one per cent. Changes
in temperature do, however, affect the rate of absorption or drying.

Sudden changes in temperature cause temporary fluctuations in regain.

even when the relative humidity remains stationary.

The regain or moisture content affects the physi¢al properties of textxles
to a marked degree, changing the strength, pliability and elasticity.

The fact that the regain of textiles will come into equilibrium with the .
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TABLE 2. REGAIN OF HYGROSCOPIC MATERIALS

Mozslurz Content Expressed in Per Cenl of Dry Weight of the Subslam:c at
Varums Relative Humidsties—Temperature, 76 F :

Cuss [ ymny  Dscarerion + Rusrm Amanper—Prn Com |
riosmon . . 100|203 |w]s0|cofr]s|o
Cotton Sea island—roving | 25| 3.7 | 46| 55| 66 | 7.9 | 9.5 |11.5 141 [Hartshome
* |Cotton jAmerican—eloth * 26| 37| 44| 52]59]68]| 81 100|143 {Sehloesing _
Cotton . Absorbent 48 | 9.0 [12.5 [15.7 18.5 [20.8 [22.8 {243 [25.8 [Fowa
Wool Australian merino—skeln | 4.7 | 7.0 | 89 {108 [12.8 149 j17.2 [19.9 |23.4 |Hartshorne
Tt |5k Raw chevenner—skeln |'3.2 | 55| 69 | 8.0 | 89 [10.2 {119 {14.3./18.8 |Schloesing
b o Tablocloth - . | 19129 |36 4351 617084 [102 [Atkinsen
Linen - Dry spua—yam 36|54}65{73|817]89]098 112 138 ISommer
|iute - Avernge of several grades | 31 | 5.2 | 69 | 85.{102 [12.2 [14.4 17.1 [202 [Btorch
Hemp Manils and sisal—rope - | 2.7 | 4.7 | 6.0 ['7.2] 8.5 { 9.9 [11.6 |13.6 [15.7 |[Fuws
Rayors e e |Average skein 140|577 68|79} 92108 124 |142 [160 [Roberteon
Celluloss Acetate  {Fibre 08|11 f14|19]24]30]36]|43]53 [Robertson
M. F. Neweprint  (Wood pulp—24%ash | 2.1 | 3.2 [ 40 | 47| 53 |61 ] 7.2 | 8.7 106 {U.8 B.of8. -
H. M.F. Writing | Wood pulp—37% ash 30|42 [52{62{72]83]99 (119 [142 |U.8.B.ofB. .
Paper  |White Bond Rag—1% ash 2437 |ar|55|65]75]88 (108 [132 [U.8.B.ofB.
Com. Ledger - |75% rag—1% ach. 32|42(50]56|62f69]81 103139 |U.B B ofB.
Kraft Wrapping  |Conifercos 32]{46]57]66| 76|89 [105]126 [149 [0.8.B. of 8.
[Leather . |Bole oak—tammed 5.0 | 85 }11.2-|13.6 {160 [18.3 {20.6 }2¢.0 |29.2 |Phetps’
- [Catgut R srings . | 4.6 | 72 ] 86 [10.2 {120 [14.3 [17.3 [198 [21.7 |Fown
e [0 Hide 34|48)58]|66]76]90]107 {108 |125 [Fuwa
Organie  {Rubber ~ |Sobd tire 0.11| 021} 0.32{ 0.44| 0.54] 0.66] 0.76] 0.88] 0.99[Fuwa
Wood - - |Timber (aversge) - | 3.0 | 44|59 ] 7.6 | 93 {103 140 {17.5 |22.0 [Forest P. Lah.
Soap White 19| 38|57 | 76.|100 J129 [16.1 [198 [238 [Fawa
_ |Tobacso - Cigaretts 54 | 8.6 111.0 {133 J16.0 [19.5 [25.0 [33.5 [50.0 [Ford
) White Bread fos|ryfanfes]ez]|ss (11 145 190 {Atkinson
(Crackers . 2128333950/ 65|83 {109 l149 (Atkinson -
Food. {Macaroll ) 54|74 |88 102 [10.7 {137 {162 [19.0 {221 [Atkinson
ofs  ooar 26)41|53]65|30]99 124 [154 {19.1 [Bailey
 [Btarch 2238|5264 74]83)92 106 [12.7 [Atkipaon
Gelatin * . 07]16]|28|38]|49]61]76]9.3 114 [Atkinson
|Asbestos Fiber  [Finely divided -| 0.16{ 0.24} 0.26] 0.32] 0.41] 0.51] 0.62] 0.73| 0.8¢[Fuwa
M [Flos Gel 5.7 | 98 |127 152 {172 [18.8 |20.2 [21.5 [22.6 |Fuwa
mﬂg Domestic Coks | 0.20] 0.40] 0.61] a1 10| 124 1.46] 1.67] 193etvig
. |Activated Charcoal [Bteam activated 7.1 |14.3 [22.8 [26.2 [28.3 [29.2 |30.0 [311 [32.7 Imm
Sulphuric Add  [BsS0¢ . - 530 [41.0 Ja7.5 [525 [57.0 {615 [67.0 [13.5 625 [Mason

conditions of the surrounding air and vary with its temperature and
relative humidity is the fundamental basis for the control of physical
qualities during manufacture. During. the preparation processes in a
cotton mill, the cotton fibers should be in a condition to be easily carded.

These preliminary processes are carried out best in a relative humidity



