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- penalties for excesses. Deﬁc1enc1es result in loss of revenue to seller and
loss of desirable quality to buyer.

Manufacturing economy therefore requlres that the moisture content
be maintained ata percentage favorable to rapid and satisfactory manipu-
‘lation and to a minimum loss of material through breakage. A uniform
condition is desirable 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 contam a normal or
standard moisture content. .

Moisture Content and Regain S .

The terms moisture content and regain 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). It is usually expressed as a
percentage of the total welght 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 contained. This
expressed ‘as a percentage of the total weight (100.0 grains) gives the
moisture content or 7 per cent. The regam which is expressed as a per-

7.0
' centage of the bone- dry weight, is ——— 930

. The use of the term regain does not imply that the materlal 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 m:ght appreciably reduce the ability of the

or7.5 per cent.

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 asa basis in the calcu-
lations to determine the regain.

The morsture content of a hygroscopxc material at- any time depeénds
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 raté 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 régain as a decrease in relative humidity of one per cent. Changes
in temperature do, however, affect the rate-of absorption er drying.
“Sudden changes in temperature cause temporary ﬂuctuatlons in regain

* even when the relative humidity remains stationary. ,

The regain or moisture content affects the physical propertlcs of textiles
toa marked degree, changing the strength, pliability and elasticity. .

The fact that the regam of textlles w:ll come mto equlhbrlum w1th the
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TAsLE 2. ;REGAIN OF HYGROSCOPIC MATERIALS
Mmstuu Content Expresscd in Per Cent' of -Dry’ Wugh! of ‘the Substance -at
- Various Relative Humtduws—Tempemlun 75 F
'(E:A‘:;‘ " ‘Mareaur . D JCRIPTION - Rmm Hmmm—l"n Cl!ﬂ' A
: : : o 210|030 fe]s0]|etr0]s0|s0
Cotton Sea istand—roving 25|37 |46)55]66]79|95 |15 [141 [Hartahorne
|catton . |Ameriean—cloth . ]26]37|44.152]59]68 |81 (100 [143 |Schioesing
Cotton ~ |absorbent - 48] 90 |12s 157 [185 1208 |228 [24.3 {258 [Fuwa
Wool © lAustralian merino—skein | 47 [ 7.0 | 89.[108 128 |149 117.2 [199 (234 [Hartaborns
'rli&cﬁ:' Sk Raw chevennes—skein | 3.2-| 5.5 | 6.9 | 80 | 89 [10.2 |19 [143 |18 Schlocsing
Fibers i ioen L Table cloth - 19 29 |36 €3] 51 [ 61 | 70 | 8.4 [102 [Atkinson
Linen Dry spun—yaro - 36|54|65]73)81]89 08112138 |Sommer
Jute - - Average of several grades | 3.1 [ 5.2 | 6.9 | 85 102 [12.2 144 |17.1 202 [Storch
Hemp - . mmm—m 27 47|60 72]85]99 116 136 |157 [Fuwa
— Vincoes Nitzooellu- Aversgoskein . | 40 | 57|68 |79 92 |08 124 [142 [160 [Robertaon
Cellalose Acetate  |Fiber 08| 11| 1e]|19]24|30|36(43]53 |Robertson
M.F. Newsprint  (Wood pulp—24%aeh | 2.4 |32 |40 [ 47|53 {61 |72/ 87 |106|0.8.B.of8.
H. M. F. Writing |Wood pulp—3% ash 30|42(52]62]72]83]099 119 142 [0.8.B. of 8.
Paper [WhiteBord | -Rag—1%ash 24 37| a7 5516517588 108|132 {U.8. B. of 8.
Com. Ledger - |75% rag—1% ash 32 42" 50| 56[62{69]81t|103]139 |U.8.B.ofS.
Eraft Wrapplug .  [Coniferous - - 32 46|57 (66| 76189 [105 |126 |149 [0.8.B.of 5.
“|Leather Sole oak—tanned 5085 |11.2 {136 [160°{183 |206 {240 (292 {Phelps
Catgut .~ [Racquetstrings ~ | 46| 7.2 86 [102 (12,0 |143 [173 {193 [21.7 {Fuws
Mise, - Glue - * - Fiideﬁ ] T 3a]48]58 ‘6.67 76 | 9.0 [i07 J11.8 |125 |Fuwa )
Otganio {Rubber = " |Sofidtie  ~ | o0a1f 021 0.32 0.44[ 0.54) 0.66| 0.76( 0338 0.99[Fuwa - -
Wood _|Timber (avernge) . - ] 30{ 44|59 ] 7.6 93 |13 140 Jt75 220 [Forest P. Lab.
Soap . White S0 e 11938 571 756|100 [129 16.1-|19.8-[23.8 [Fuwa ~
" [Tobacoo - |Cigarette -z 5.4 [ 8.6 [11.0 [133 J16.0°[195 [25.0 (33:5 500 {Ford
- White Bread =+ - . 05| 17 31| as| 6285111145 [19.0 {Atkinson
Crackers _.- |- T 21| 28133397 50]65]|83{109 |149 |atkinson
Food. |Macaroni < 51 | 7.4 88 [102 {117 [13.7 |16.2 {19.0 22.1 |Atkinson
stulfs (g 26| 4.1 ]53 [-65{80] 99 [124]15.4.|19.1 |Bailey
- |Starch J22[38]s2|64]74]83]9.2 106 127 |Awk
1 |Gelatin i. : . . 0.7 |-1.6 |- 2.87] 38.] €9+ 6.1 | 7.6'[ 9.3-111.4 |Atkinson
- |Asbestoa-Fiber |Finely divided . - - - | a:16| 0:24] 0.26[ 0.32| 0.41] 0.51] 0.62] 0.73] 0.84|Fura -
Mm Jlsiteaget - 4t 7 Vs es fra 152 fir2 Jiss [202 f21s (226 [Fuwa
Inorgalo |Domestio Coke | . ~ ..t -.{020] 040] 0.61) 051f 1.03] 1.24] 1.46| 1.67| 1.89|Selvig
_ |Activated Charcoal Stenmacﬂvated T 14 143 {228 1262 |28.3 [29.2 [30.0 [31.1°(32.7 {Fuwa -
. |Sulphurie Add . ! IH:SO. T a3o (400 (47571525 [57.0 (61 (67.0 [73.5 [825 [Mason .

s

COﬂdlthl’lS of the surroundmg 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 prehmmary processes are carried out best in a relative humldlty .




