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PREFACE.

It has often been stated by vaious authorities that the
Laundenng Industry ranks in importance second or third only
to the Cotton Trade; and yet, in spite of its magnitude, the
available Technical Literature on the subject 1s of a very scanty
nature. The latter statement would appear to indicate that this
branch of Textile Industry has not received as much atten-
tion by technologists as 1its importance merits, though there is
reason to believe that a wider dissemination of exact informa-
tion, concermng  the methods in vogue, and the machinery em-
ployed, will serve to show the great field for mvention and re-
search that 1s here offerced

Laundering Processes have been evolved almost entirely
by rule of thumb, but it 1s worthy of note that, in the best con-
ducted modern works, they are m accord with scientific prin-
cples. It will, of course, be obviogs that such a mode of evolu-
t:on of 2 vast and widely scattered industry would inevitably give
nse to numerous n.odifications of the main operations, irrespec-
tve of the nature’and condition of the goods, and, at the present
time, there are no umversally recogmsed standard processes for
the treatment of any particular class of articles.

The object of the following work is to supply a Handbook
of Steam Laundering Practice in all its Branches, and the
Principles upon which it depends.

It wag originally intended toefissue an elementary work on

, the Technology of Laundry Work, but a closer study of the
various methods employed 1n different works to obtain practi-
cally the same results, as well as other considerations, afforded
ample evidence that there was a gtrong demand for a book deal-
ng systematically with the best Modern Practice as well as the
chief underlying Principles. It is hoped, therefore, that the
attempt made in the following pages to satisfy this demand
will prove of service to all interested in the progress of the
industry. A considerable portion of the text is based-on a series
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of Lectures delivered by the author in the Municipal Technical
Institute, Belfast, a few years ago, before the launderers of that
city.

In the Chapter devoted to Materials, concise accourfts only
of a large number of substances have been given, bt substances
of great interest or mmpertance from a launderer’s standpoint,
have been more fully considered

‘

The Machmery Section has been made as complete as
possible in the space at disposal, and diagrammatic views have
been ncluded wherever considered necessary

The interest taken in the progress of the book by many
laundry proprietors and managers, their kindness 1 supplying
useful details and granting the author facilities for the purpose
of enabling him to gain a practical knowledge of the industry,
have been sources of the greatest encouragement.

It 15 his pleasant duty, therefore, to acknowledge his deep
obligation to all who have assisted, either directly or mdirectly,
i building up the Work, and to the various Engineering Firms
who have kindly lent Blogks illustrating modern machines.

The author's warmest thanks are due to Messrs. Charles
and Dixon Ross, for supplymng special information of a prac-
tical nature, and for their kindness in reading over a portion of
the Chapter dealing with Mechanical Appliances.

Any communications relating to new Machines, Processes,
and Materials, or special Apparatus which may have been in-
advertently omitted will be highly appreciated, so that the text
can be thoroughly revised and the utility of the book increased
in the event of a second edition being required.

Belfast, E.C.
September, 1912.



INTRODUCTION.

By the term laundry work, or laundering, is meant certain
processes of cleansing and finishing wearing apparel and the
miscellancous textile articles of the household. By far the largest
proportion of such articles is cleansed with the aid of alkaline
detergents, the remainder being subjected to a process termed
dry-cleaning, which involves the employment of volatile solvents.
Dry-cleaning is an industry quite distinct from laundry work, and
is usually carried on in conjunction with dyeing. Work of this
nature is highly specialised, and the underlying principles have
little in common with those that appertain to laundry work. We
may define the latter term, thereforey as any process which in-
volves the cleansing of detached fextile articles with alkaline
detergents, and their subscquent after-treatment in order to impart
the requisite ‘* finish."

Laundry processes differ in many important respects from
those carried on in the allied industry of blcaching and finishing,
although the principles of both industries are not widely dissimi-
lar.  The chief points of difference are as follows :—In the first
place, laundry work involves the cleansing and re-dressing of
small detached articles, which have become soiled either by use
or during manufacture; in the second place, the machinery
employed is of nccessity quite different from cloth bleaching and
finishing maehinery; and in the thifi place, white and coloured

.plain and embroiderad articles, made {rom various textile fibres,
are cleansed and finished, whereas in the majority of bleach and
finishing® works only raw cotton and linen in the form of yarn or

. long pieces of cloth are dealt with. o Further, in the bleaching of
raw fibres, the chief object is to get rid of natural impurities, this
being achicved by means of a more or less energetic treatment
with  comparatively strong alkaline detergents, the goods

' obviously becoming lighter. As a rule artificial dirt acquired
during manufacture is only of secondary importance, and offers
little resistance towards the liquors employed.



2 INTRODUCTION

On the ofher hand, however, the removal of acquired dirt
is the chief object of the laundry cleansing process, the accom-
plishment of which, frequently offers more complex problems than
in the bleaching of raw materials, for not only is the dirt of a
widely varying nature, but it is often associated with a large
amount of starchy matter, and in some cases with the insoluble
portions of certain “ glazts,” while a large proportion of the goods
to be treated is made of several folds of cloth, thus resisting th(,
action of the cleansing fluids to & greater or lt.cs extent.

Modern laundry work may be classified into the three follow-
ing divisions, viz. :—1. Domestic Laundry Work. 2. Trade
Laundry Work. 3. Laundry Work carried on in Institutions.

1. Domestic Laundry Work.—Strictly speaking, the term
domestic laundry work, means the kind of work which is still
carried on to a considerable extent in town and country dwellings
for the purpose of cleansing articles of wear and of the household.
The inconveniences arising—principally in town dwellings, where
space is often limited—from the operations inseparable from work
of this nature have caused the evolution of modern commercial
laundries, in which the same kind of work is done, but under
healthicr conditions, and in most cases with the aid of machinery
specially designed to shorten the processes and to dispense with
the laborious operations as;ocxated with such work when done by
hand.

The employment of labour-saving appliances in the domestic
laundry—or, in fact, other types of laundries—however, is by no
means universal, owing chiefly to economic reasons, and there
is still a considerable number of commercial laundries in exis-
tence, in which practically the whole of the opcmlnons are carried
on by hand, hence the term ‘ hand laundries.’

The tcndency amongst launderers at the present time, how-
ever, is to make use of machinery whenever possible, and it
appears very probable that commercial laundries in which ordinary
domestic work is done by hand, will be gradually displaced by
power laundries as the indéstry becomes more highly organised
and developcd Of course, even in fully-cq(luppcd establishments
there is always a certain amount of work which can only be pro~
perly dealt with by hand. .

2. Trade Laundry Work.—In this branch of the trade two
distinct classes of work fhay be distinguished, viz. :—The
laundering of new shirts, collars, cuffs, etc., and the laundering
‘of all kinds of new linen and cotton goods which have not to be
heavily starched.

New, shirts, collars, and cuffs, commonly termed new
'vqu " are usually cleansed and finished in laundries attached
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to the factories in .which the goods are manmaciured.  This
statement also applies to the second class of goods, although
in many cases such work is carried on in private laundries, to
which ¢he goods are despatched by the manufacturers.  The
term ‘‘ new work laundry '’ is often used to indicate a laundry
belonging to the first class, and trade laundry is the name uSually
given to a laundry in which a spéciality is made of the cleansing
@and finishing of plain and embroidered soft-finished goods.

3. Laundry Work carried®on in Institutions.—The laundry
processcs carried on in hospitals, workhouses, asylums, etc., are
essentially the same as those which are characteristic of domestic
laundry practice. In a great many cases, however, the articles
to be treated are contaminated with foul matter, blood, and other
stains, and not infrequently with disease germs. Hence, the
mode of treatment is not only governed by the nature of the
goods, but their condition also constitutes an important determin-
ing factor. '

Various machines arec now made in which foul goods can be
thoroughly cleansed withiout handling, while special appliances
are also available for disinfecting purposes.
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INDEX.

Acid, acetic, 61 * .
L]

. boric, 96

,» carbolic .
, formié¢, 61

,» hydrochloric, 62
,» marine, 62

muriatic, 62
,» oleic, 33
oxalic, 50
salicylic, 97
sulphuric, 62
» bﬂﬂl, 234 o
., ® treatment of new embroideries,
ete., 327, 332
Acids, fatty, 37
,, free, fatty, 230
Air, humidity of, 264
blowers, 280, 166, 190°
compressed, 280
ducts, 16¢
heaters, 163
,» outlets, 169
Albuminous substances, 225, 226, 329‘
246

”
2
”»

”»

L
“ Alkali-dip,” 67, 329
Alkali, free, 36, 229
58 per cent., 42
pure, 42
,,  refined, 42
Alpaca, 21
American collar factories, prevention
of shrinkage of clobh ®, 301

»

3

", American press plant, 195
&'« Ammonia, 48

' soda process, 43
Ammonium chloride, 103
hydroxide, 48
phosphate, 103

»

Ardylase, 50
Aniline black marking inks, 299, 302
” ,, stamping paste, 303
Animal fibres, 4
Anthrax spores, effect of ch’orine 3(;1(1).

,»  bacillus, 347 o
Antichlors, 74. 239
Antiseptics, £o
Apron aftachments, wl
., starchers, 812 ]
Aqueous vapour, 263 ]
Atmosphere, composition of, 266 ]

Ball elip bars, 166
Buillgu, anthrax, 347

|
|

|

Bacillus, coli, 340, 342

» diptheriee, 347
» staphylococcus pyrogenes
. aureus, 347
» ® typhosus, 340
Barley, 50
Bafting irs collar manufacture, 302
Bast filges, 13
Bedspreads, ironing, 280
" cltansing new, 330
Beeswax, 90
Benzene, 98
Benzine, 98
" soaps, 40
Benzol, 98 ’
Benzoline, 98
Berlin clear starch work, 310
Bicarbonates in water, detection of,
106
Bleaching, 234, 235, 259
action of sodinm hypo-
chlorite in, 238
o agents, action of, 64
Bleaching liquor, electrolytic, 67
» powder,

» "

”

64
solution, 233, 235
' " steck solution of,
65
valuation of, 65-8
»” »  uses pf, 66
Bleach vat for woollens, 260-1
Blocking, 185, 191, 276, 277
. machine, concave iron, 203
“ machines, 186
" object ofp 277
Blood stains, 296
. on disinfected gonds, 344
cleansing new, 330-1
»  ironing, 280, 288
Blowers, air, 166, 190, 280
Blueing, 234, 235, 239, 329
,»  American practice in, 242
,  defects in, 241
Blue, liquid Prussian, 93
» powdered ,,
,» Prussian, 92
,»  Turrbull’s, 93
,» ultramarine, 92
Blues, coal-tar, 93
,» insoluble, 98, 239
»  6oluble, 92, 239
Body ironers, 219, 220 »
» “linen,” washing process fog,“

» .

»
Blouses,
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<

Boiled starch, 306
s ,»  physical properties §f§
preparation of, 312
”» .  process, 306, 270, 152
e work drymg, 267
Bo:ler scale, 109, 1
Boiling with soap and alkali, 232
Bolts, steam, 290
Borax, 48, 89
Bosom press, hand, 203
,. power, 199
Botany wool, 21
Brax diastase extract, 52 “
Breakdown, 225, 325 *
alkaline, 226, 228¢
amount of alkali for alka-

line, 226
malt, 247
mode of procedure in, 227

tT) »

» "

Bri‘;nu.l’,’ 52
Brine, electrolysed, 237

Burner, atmospheric gas, 280
Burners, perforated, 187

Calcium acetate, 234
” hypochlorite, 235
Carbolic acid, 96
v ,» as & disinfectant, 341
,» coefficient, Lancet, 341
Carbon dioxide in water, detection
of, 106
. tetrachloride, 99
Cashmere, 21
Caustic soda, 46°
potash, 47
Céliulose, 8 .
nitmates, 9
Chnlk French, 94, 89
Chardonnet silk, 29, 10
Checking, 221-2
China-clay, 94, 87
»w s analytes of, 95
China grass, 19
Clear finish, 88
Chlorides in water, detection of, 106
Chlorine, availahley 65
' bleach, 296, 30§
Chloroform, 99
Chlornphy!l 299
Cleaning, dry, I.
Cloth, unijon, 4
" used in collar manufacture, 300,

C1
Coal-tar blues, 93 ¢
disimfectants, chemical ex-
amination of, 841

[ EY]

Coffee stains, 296
Collar, fegtures of a double, 300
.  eto., manufacture, terms

used in, 200 J
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€«
Collar and cufk lampeners, 315-6
,, and cuff shapers, 215
,  ironers, steam heated, ‘%9
,»  presses, 1923
,,  shaper, “ Heim ” double. 247
” ,»  roller, 216
» _ tube, 215
(,ollals, ironing wirg, 278
,»  shaping double, 278
Coloured goods, washing, 251-2
Colours bleedin in steare disinfec-

v

tor, 344
" mineral, 239
Compartment washers, 136
(lookers, starch, 312 ©
Cottom, 5.

»  action of chemicnls on, 8-12
,»  cheriical composition of, 8

" commercial varieties of, 7

,»  cloth used 11 collar mnanac—

ture, 301
,,  hygroscopic moisture in, 7
” impurities in raw, 7
,»  mercerised, 12
seed oil, 5, 230

Covexs ironing plllow 280
cushion, 280
Ctyhtal ﬂmsh 88
» uubonnte, 42
Cuft presses, steam, 194
Curtain drying box, 291
i~ finishing, 290-3 .
,  frames, 290-2
. new, 251
,  tinting, 251
.  truck, ¢ Troy,” 292
Curtains, washing processes for, 251-2
Cushion covers, ironing, 280
Cllt“il_g out in collar manufacture,
€ 301
Cylinder, ‘“ Surgar ” inner, 131
' washers, 122-143
o rizes of, 123
Lyhnders, metal inner, 127

-

Dimpening, 287
' ¢ in boiled starch proc&;l.‘

' machines, 314
s presses, 288
Dampener, vapour, 287
Dampgners, collar and cuff, 815-6.
™ . seam, 212-3
Decoudun, 174-6
PITE rq'lers, 174
- cuvermg, 176
Decrohne, 75

. removal of stains with,

\ f
Detergent action of soap, 229-231

Dextrin, 83, 84, 51
. . -
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Dextrose, 83, 84

Diastase, 50.

Diastofor, 52

Diastatic power, Wbtermination of, 54

‘“ Dip alkali,” 67

Dipping new embroideries, etc., 32%-92,
3.

Dirt, insoluble sueface, 225
Diseases, infectious,®339

Disinfectants, 338
» e action df liquid, 342
» proprietary (‘oal-tar.‘

Disinfection, 338
definition of, 339 .
Dlsmfectlng goods ih mild cases, 338

i
b

" with chemicals, 339, 340 '

. steam;,
Dlemfector Alliott and Paton, 350
Di subfeotols, adv@ntages of current

steam, 343 .
" current pressure steam,
346
s Thresh’s, 344-350

Disc edge ironer, 211 .
Domestic laundry work, 2
“ Double starch,” 306

» " mixtures, 307-8

" process, 306-310, 270

Dly c.eanmg, I.
Dr ylng6

. wapparatus, 161

.  boiled starch work, 267, 314

. box for curtains, 291

s by means of a warm air

blast, 164
s  oven, 162
. practice of, 267
. principles of, 263 .

.  systems, 266
" room, truck compartment,
1

" rooms, 164, 165
air outlets of, 169
automatic clips for
conveyor, 173
conveyor, £70-3
supports for goods

in, 166
" horses for, 166
woo]len goods, 267
Dry room tumbler, 268 .

Ducts, air, 168
Dusters. washing process for, 249
Dyes, acid. 235 . .
»»  bagic, 235
» coal-tar, 239
Dye stains, 209

Eaves’ gas irons, 262
Edge ironers, 211-212
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* Egg albulen, 23

Electric irons, 282
Eleotrolysdr, Haas and Qettel, 69
Electrglytic apparatus, 69
Embroidered articles, ironing, 200
Embroldene~ acid treatmemt of,
327, 392
» impurities 1o ‘hand, 322
manufacture of, 321-4
Embroxdery, hand, 322
» , machine, 323
patterns, perforating
machine for, 322
» . »  printing, 322
. printing pastes, nature
A of, 322-3, 327
Syiss, 324
Emul-.mns, soap, 229
Enzymes, 50
» liquefying, 52
. saccharifying, 52
Ethane tetrachloride, 100
" pentachloride, 100
Ethylene. dichloro, 100
. trichloro, 100
” tetrachloro, 100

Farina, 79
Fats, saponification of, 31
Fatty acids, 37
Tatty acids, free, 230
Feculose, 86
Feed device, ribbon, 196, 85
Fehling’s solution, 55
Felting of weollen gmdh 252
Fibres, animal, 4
. nrtlﬁcml 28
,»  bast, 13
»  commercial textile, 4
»  incoluble uuhnnntes‘ in, 228
vegetable, 4
ansh production of glossy, 272
Finishing, 221, 269
" bodspr('ads, sheets, etc., 332
" curtainey 290
" new handkerchiefs, etc., 320
. opera,txons in mstltutlons,

» paste for handkerchiefs, 330
" silk goods, 293-4
wooll?n goods, 293

Fu'eproof finishes, permanent, 102 ®
Fireproofing’ substances, 101
Flannels, grey, 259
Flannel wnﬁhor ““ Ihis,” 254—5
roy,” 255-6

' s “ Waterleap.” 255-8

»  Williamason’s, 253

Flat work 263

3 ”
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Flax, action of chemicals on, 16 Hand ironing!'280, 284
. chemical composition of, 15 i » washing new embroideries, 327
»» lmpurities in raw, Id T Hardness of wnter, determination of
|

, retting, 13, 14 | <he, 107
structure and propertws of, 15 | ” ' permanent 105,
Flexible wable ironer, 191 i 3
Formaldehyde, 96 ‘ R " temporary, 105,
as a disinfectant, 340-2 . 109, 111

Formalm, %6 . » 4 total, 108
Foul ““linen ” washing, 335 Heaters, air, 166

»»  washers, 335-7 Horses for drying rooms, 166
French chalk, 94, 89 Hot water circulating system, 227
Frilled goods. ironing, 280 Humidity of air, 264

Fruit stains, 296 . . Hydrogen peroxide, 71, 260, 267, 299
Cas burners, atmospheric, 28" Hy‘r?'extt';":mgi ;"12:132 o4 €

» compressed, 19 . . » ! extractors, ball bearings for

,» Ccompressors, 283-4* ‘ ” > all bearings i

., iroms, 281 H
. ygrometer, 264
» » arrangement of, 21 Hygrometric chart! 265

s » Eaves’, 282 ¢
» « internal combustion, 280 Hygrodeik, 265

‘

““ pressure,” 282 . Hygroscopic moisture in fibres, 7, 15, 2
» System, advantages Oflgx?:s-ed 954 Hydrosulphite, A.7Z., 299
Germicidal value of disinfectants, 341 | ” » ﬁ”if e?t’ra, -

Glanzstoft, 29
Glazes, commercial, 89
5 composition of, 90
Glaze applying machine, 278
,» in finiching, use of, 272, 277

Hyruldlte C extra, 75, 297

Infectious diseases, 339
Tndige carmine, 93
extract, 93

Gloss, production of high, 277 " St .
Globsing, 276, 185, 191 - qerlvggvc& 239
machines, 203 nk stains, 207 .
”  machine. roller, 204 Inks, aniline black, 297
" Achine, 3-roll, 205 ,» nature of marking, 297
« ” » Dproprietary 303
" " four-quntact rol- il
ler, 207 . » . BUVET

materials, 88 Institution laundry work, I 333

P
Glossing materials, mode of action ofs,8 ’ I"",‘,l‘“' .‘;{“i igﬁpg;s Slié';w' 21

flexible tnble, 191

Globuline, 88 "
; ! . six-roll, 179
g};gtgfi‘e&blbl ) 1 »  three-roll, q:ctwnal, 180 ¢
» in finishing, use of, @72, 1r0ners, b;;eY! 221119» 2-‘122?
Goffering, 289 aow 3
" machings, 289 » for boiled starch work, 203208

Granulose, 77
Grease solvents, 98
”» stains, 208
Grass w209
Gum tragasol, 86-7

,»  multiple-roll, 177, 263
»  neckband, 218
»  steam-heated collar, 209
Troning, 276-294
blou~es, 288

“ use of mixtures con- "
o taining, 275 | .. hoard, slieve, 2”?%
Gun cotton, 10 ¢ [ boked starch work, 516
Nandkerchi®fs, cleansing new, 325 | . by hand,
e irpning, 280, 330 'Y, ecollar and cufl edge, 276, 27 8
" mYnufncture of, 321 ? ,  collar, cuff, and front, 276 -
w ' washmg process for, \ machines, steam, 174
) . 249 l »  Juiscellaneous articles, 27-200
. with coloured ffects, »  ‘hew handkerchiefs, etc., 330 .

How 4 treatment of, 32§ . .
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[roning new work, 310 ®
ollzje:ts 28%?’ 176
‘ehirt,
“skirts, 28;
,» underwear, 203
Iron in water, detection of, 109
,» oxalate. 295
» stains, 207 ¢
Izons, electric, 282
flat or sad, 280 ,
gas, 281
internal combustion, 280
“ pressure  gas, 282-4

”»
»
»

L .
Japan wax, 90, 87, 89, 306" o
Jute, 19

,» chemical composition of, 19

Kera¥n, 23
Kerosine, 230

Lamp black, 230

Laundering new soft goods, 221
Laundries, hand, 221

Laundry processes, L.

work, domestic, 221-2

. new collar, cuff, etc.,
221

" i

trade, 300, 2.
institution, 333

» »

Less:i‘ves., 39 "
Lintner degree, 53 .
Lubricating oil, free acid in, 304

Magnesium salts in water, detection
of, 106
Malt enzymes, 226, 246 »
» ., liquefying and sac-
3 charifying powers of, 246
». e oxtract, manufacture of, 50
,,  uses and valuation of, 53
extracts, analyses of, 58
manufarture of, 50
»e Dreparations, 226, 245, 246
Malzose, 51
Mangles, cylinder stean:, 181
Mercerised cotton, detection of, 12
Mercerising, 11 '
Maize starch, 78, 243, 247

Marine acid, 62 .
Marking, 221, 222 .
" coloured thread for, 222
o ‘nks, 221, 222 .

machines, 303
new goods, 303

» pens, 222
» gystems, 223
2 tags, aluminium, 922
" tapes,
. [ ]

|
|
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* Mercuric‘chloride, 96
as a disinfectant,

Microbgs, non-pathogenic, 339
pathogenic, 339, 342
.

ineral oil stains, 208
ohair, 21
Moaopole soap, 40

Neckband and yoke press, 198
ironers, 218
o Tings, 219
” starcher, 158
New, work,'impurities in, 304
1roning, 310
" soap for, 306

Ochre, red, 23¢

Qil, cocoa nut, 32, 34, 35

cotton seed, 5, 32, 33, 35, 230
,, soluble, 91

Qils for sewing machines, 304
,» used in soap making, 33-5
,, free acid in vegetable, 304

Olein, 33

Oleine, 91, 330

Oleate, sodium, 230

Oven, drying, 162

Oxycellulose, 12

Paint stains, 208
Pearlash, 47
Perborates, 72
Perboric acid, salts of, 72
Permutite, 120
Perspiration stains, 255, 239
Petrolewin benzine, 98
Phenol, 96 *
Pillow covers, ironing,
shams. v
., elips, washing process for, 250
Polishing, 185
Potassium mrlmnati, 47
cyanide, 297
hydroxide, 47
" permanganate. 73, 97
Potato starch, 79, 243
Press, hand boson?, 203
neckbapd and yoke, 198
power hosom, 199
,» bplant, American, 195-203
Presses, cuff, 196
dampening, 288
steam collar, 192, 193
cuff, 194, 196
» ”» shirt, 194, 195
Protein content in malt*extract,
estimation of, 58
Prussian blues, 925
Pyroxylin, soluble, 9.

Quillaia bark, 49
/

»

»

s »

”

280
280

3

i

»

”n
”

3 "



864
r
Ramie, 19
Raw starch process, 270, 152
n o» » modiffed, 274
" ,» mixture, preparafion of
“» 4 suspension, physncal prp-

perties of, 319
Rempes Yor soap making, 34-5
Res'n in soap making, use of, 32
Retting flax, 13, 14
Rhea, 19 .
Ribbon feed device, 176 '
Rinsing, 225, 233, 234
” 1 raw starch suspensior, 308
Robes. cleansing new, 330 ,
Rongalite C, 75
8al-ammoniac, 103
Salt cake, 43
Saponification of fats, 31
Saponin, 49
Scalding new embroideries, 326
Scroop, 27
»  inducing, "93
Seam dampeners, 212-3
Shaping machines, collar and cuff,
215-217
. collars and cuffs, 276, 278
,»  double collars, 278
Sheets, cleansing new, 330-1
»  washing process for, 250
Shirt board, 188
" ,» Sekian’s, 190
,» bosoms, ironing, 188-9
., bosoms afid cuffs, starching, 275
presses, steam, 194
ghn‘ts ironing negllgé 100
Silk, 25

» ' Oxford, 190
,» action of chemicals on, 27
,» Chardonnet, 29, 10
+ chemical mplpmntum of, 27
. goods, finishing, 293
s » washing, 257
,»» structure and properties of, 26
,» substance, 25
» varieties of, €5
» Viscose, 29 .

» wild, 28
Skirt ironing board, 288
Sleeve ,, , 288
Smalts, 92, 239
Soap. acid, 231

» bark, 49

W bas:c, 229, 231

«» brownor b'ack, 32

- compomhon of, 30
o tergent action of, 229-231

» empulsions, 229

,» dydrolysis of, 229
0w manufacture of, 32

+

«
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Svap, monopofe. 40
,» mottled, 31
, olive oil, 32
,» powders, 39
, solution, stock, 225
,»  solutions, alcoholic, 231
» »” phywual propertles
. soot colloidal compound 280 “
»  white cyrd, 3
valuation of, 36 8 ¢
Soups, benzine, 40
,»» hard, 32
» msoluble, 107
) recnpes tu;‘ making, 34-5 ¢
. ' soft,”32,
Soda ash, 42
Sodium bnwlphlte, 74, 239, 296
s carbonate, 42-44
" ) tock so.utiow of,

s hydrate, 46

“ hydrosulphite, 74

. hypochlorite, 67, 233, 335, 237,
247, 296, 299, 305

”» . bleaching action

of, 238

»  uleate, 230
“ perborate, 72, 239, 247, 296, 299,
305

,  peroxide, 71, 260
»»  phosphate, 103 ‘
,  sesquicarbonate, 42
» silicate, 47
., sulphoxylate formaldehyde, 75
,  thiosulphate, 75, 239
tungstate, 104
Softemng materials, action of, 91
Soft, ﬂn‘l;hed goods, ‘classification of,

.

321
embroidered, 321
laundering ofy 324
manufacture of,
0, 321
wringing, 830
Soluble glass &
starch, B4, 51, 55
Solvents, non- mﬂummable,
Solvay soda process, 42
Sorting, 221-2
»  room, 222
Souring and sours, 59, 60
»  DAW embroideries, 831
Spirits of salt, 62
Squeewng i boiled sturch process, 308

. Starch,

" nrrowroot 9
«  boiled, 806
.  cassava, 79
»  cgllulose, 76
,  cookers, 3

(



INDEX

starch, “ double,” 306 °
» aize, 189 243, 247
M otato, 7 43
,,  rice, 9, 24; 247
” soluble.
,,  surface, 273, 313
»  tapioca, 79
»  wheaten, 78
valuation of, 81
Sta!ches, analyses of vgrious, 82
., comMercial combined, 275
., thin boiling, 82, 311
Starcher, neckband, 158
» wristband, 158
Starehing. "34 243, 210-2 »
' by hand, ﬁm s
collars and cuﬂs‘ 272
N common articles, 276
» machines, 272
miscelloheous articles, 275
pracess, mod fied cold, 274
processes, general remntks
on, 317-20
" shirt fronts and cuffs, 275
soft finished goods, 329
" with hoiled starch, 311
“ double starch,”
07, 309
Hofimann’s machine,
274

” »

”» »

Stains, J)lood 296
»” dye, 299
» fruit, 296
» grease, 298
” grass, 299
»  ink, 297
,  irom, 297
. mineral oil, 298
., modes of removing, 295-9 N
., on textiles, occurrencé of;

,® paint, 298
,.  perspiration, 225
,  removal of, 205
,  tar, 208
wo tea, 206
,*  varmish, 298
Steam bolts, 290
Steaming, 185, 276, 277
» mnchmes 186
» tahle, 293-4
Stearic acid, sodium salt of, 107,
Sterilization, 439 .
Stockings and socks, 259
Stretcher, ratchet, 190 ® o
Suds, first, 220-231

Sulphates in wnter detection of, 106 °|

Sulphur dioxide, 76
Surface dampene\ 218
,  starch, 313
Swiss embroideries, cleansxng, 325

865

*Table « li;xen,” washing process foré48

Thb tipper,’279
Tale, 94
Tallow in soap making, 32
'l‘ pe starchers, 312
ar stains, 298
Tet i~ ]
Tetrapol, 40
Thin boiling ﬂtm ches, 82, 311
Tipper, tab,
Titanous C]ll'Ol ride, 76
” sulphate, 76
Towals, magufacture of, 321
“ rj.pld drying of, 269
., washing, 249, 250
Tragasol, gum, #86-7, 275
Tristearin, 30
Turnbull’s blue, 93
Turpentine, 100
Treichler’s washing system, 140
Tumbler, dry room, 268
“Ihis 062
Turlmv red o:l, 330
Typhus germs effect of chlorine on,

Ultramarine blue, 92, 239

Underwear, ironing, 293

Union cloth, 4

in collar manufacture,
301

” s

Unsaponifiable oils on new work, 304

?
Vapour, aqueous, 263
»» _ dampeners, 287
Varnish stains, 298
Viscose, 29
Vitriol, oil of, 62

Vlashe:, “ Ibis ** ﬁtmnel 255
s “Troy” ,,7 256
W “Waterleap ” ﬁnnnel 256
»»  Williamson’s W 253
Washers, driving and reversing gear
b of rotary, 133
" comp;;rtment rotary, 136
- for institutions, 333-4
. foul, 335-7

” iron standard for rotary, 134
" open end, 142
”» ‘ pressure,” 133-343

» rof'arv, 122-143
ring attachment for, 125
Waehmg, 221
" cotton an lmen goods, 224
" foul *“ lingh,” 335
»  hand embroxdones‘(ﬂs
“ in troughs, 333
" machine embroideries, 326
-



866

MODERN LAUNDRY WORK

Washing new bedspreads, s'heet~

.

.

robes, etc., 330-1
new work, 304
" handkerchxefs,-&%
powders, 39
¢ process for body linen, 249
» ,» dusters, 249
¢ ., handkerchiefs,
249

. ,» coloured cotton
and linep goods, 251-2

2 for pillow glips, 250

s , silk goods, 257

. ., sheets, 250 «

. . towels, ;49

. French, 224
processes, evamples of, 24.225-2

. curtains, 250-1
" ,» new collars,
cuffs, etc., 305
table “linen,”
248
» , wool and silk
goods, 252-9
soda, 42
Swiss embroideries, 325
with soap and alkali, 229
containing iron, 109
dissolved impurities in, 110
determination of hardness of,
107
for laundering, 105
hard, 105
punﬁcatmn 109
rain, 105
spring, 105 "
suspended impurities in, 110
well, 105
softening, general remarks
on, 118-120

[

Water so'ftenfng, permutite system

achine, }
and

” ”»

‘Wax, Japan, 87
Westron, 100
Westrosol, 100 '
Wing point tipper, « Troy,
 Wiping down,” 273, 2
" new work, 312

Wood wnshmg mnchmes, 123
Wool

ot actlop of h,mt on, 22

» chemical composition of,

,, shrinkage of, 252

,» strueture an,

, sulphur in,

varieties of 21
Wool and silk goods, coloured,
,» bleaching, 259
Woollen goods, fine, 257
,»  drying, 2067
Woollens, ordinary white, 257
Woollen goods, finishing, 293-4
steam presses
.  washing, 252-9
erngmg, 262, 273, 308
machmcs, 1434

Wnstband starcher, 158 [
‘Writing ink stains, 298

» ”»

Zeolites, 12)

o1,

en
jort, 117

machine, Simplex,
Pelia e

278

(N

,» chemicals on, 24

23

properties of, 21

259

for, 204

Zinc sulphosylate formaldehyde,

" rch!orids, 97

basie, 75









o REGISTERED

TRADE I B Is MARK

The Line of Laundry Machinery sol¢
the above Trade Mark lf)cludes the best
designseof both Engllsho and American
construction, is thoroughly up-to-date in
ev.er)'r detail, and is of great interest to
Laundrymen who desire to economise in

labour whilst ensuring the best results.

Full particulars will be furnished on application

" \{

7
g ¥

ISAAC BRAITHWAITE & SON

° O
ENGINEERS, LIMITED

XA X4
w w

b
P

IBIS WORKS 67 UPPER THAMES ST.

KENDAL ® LONDON, E.C.

No. 22 KENDAL =&« TELEPHONES »»— No. 116 BANK
(2 LINES)

Ieis, KenoaL.” X~ TELE(‘RAMS ~>=~ “THEREUPON, LONDON.}

' NeHaxe” *
»
A COMPLETE PLANT MAY BE INSPECTED AT ANY TIME IN

OUR LONDON SHOWROOMS
.




ADVERTISEMENTS

Telegraphic Address: Telephones : o
* KENYON, BURY.” . 173 Bury 1228 P.0. Ealing.

JAMES KENYON
& SON, Ltd.

DERBY STREET MILLS,
BURY, LANCASHIRE.

Manufacturers of all descriptions of

Woollen Cloths for Decouduns
‘Endless Blankets,
Cpllar Machine Felts.

Cotton Sheetings a Speciality for all
Classes of Ironing. Machines.

. e — o —

Al Classe§‘of Woollen Clofhs for Machinery Purposes '
e ‘in all Widths.

N ¢




ADVERTISEMENTS : i,

PEARL DUST

For Washing Linen and Cotton
Goods. o

Fre: from %ll injurious properties. Saves soap and labour;
mnkes Lénen and Cotton goods as whlte as snow.

‘MARVELITE,

AN El‘FECTlVE CLEANSER. Makes Blnnkets and Woollens

. NON-INJURIOUS. Soft and Fleecy.
SAVES SOAP AND ENTIRELY Prevents Felting and
DISPENSES WITH AMMONIA. Shrinking.

PURE POTASH
SOAPS,

For Washing Blankets, F‘lannels,
Woollen Goods. 4 .

"98/99°. Powdered Caustic Soda,
. Caustic Potash, White Potash
Soap, and Chloride ‘of Lime.

Menufactured by 5 °

THE UNITED ALKALI CO, Ltd.
GREENBANK WORKS, o
ST. HELENS, LANCASHIRE. °
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ADVERTISEMENTS

Patent “Semi;Prass’ Shirt & Gollar Ironing Machine

“gEMI-PRESS" IRONER WITH COLLAR BOARDS.
STEAM INLET SIDE OF MACHINE.

STARTING LEVER Xw—> NN
I

**SEMI-PRESS *’ IRONER WITH SHIRT BOARDS.
STEAR 1ENHGUST AND DRIVING SIDE OV _MACHINE.

RUSSELL "WARDROP*& CO

PRITCHARD STREET C-oN-M. °
Telegra.mn “ARVATURE, MANCHESTER." p) M A N c H EST E R.-

Telebhone : 8031, Centr|
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APPARATUS

Sturtevant Engineering Co. Ltd.

147, Queen victobia Street, LONDON.

\ srunrmm

Fans

\

‘ “Have the
\ Largest Sate
- in the
World.

|
R
|
|
-
|

Ask for
Catalogue
“L.W.1081."




Vi, . ADVERTISEMENTS

DISINFECTORS

Suitable for Laundries. *

EFFICIENT, ECONOMICAL, .
Aano MOPDERATE COST!

L}

Supplied to Britfsh and I*:(;reign' Governments,
Local A'uthorities, Laundries; &c., &ec.

L]
¢

CATALOGUE ON APPLICATION TO

Thresh’s Disinfector Co., Ltd.

Palace Chambers, Bridge Street,
WESTMINSTER.

JAMES ARMSTRONG & Co, Ltd.

. 116, QUEEN VICTORIA STREET,
TROY , JLONDON, E.C.

PATENT TURBINE CYLINDER.

The rows of perforateg
scoops, opening in
reverse directions,

produce a cataract-like

effect, which ensures

qfxicker washmg and a
sving in materials.

WRITE FOR SPECIAL
JLEAFLET; also 17th
o Edition Catalogue.
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ADVERTISEMENTS"

Telegum{{:g Qeatral.  Telegeams : “TOLAMACO, LONDON.”

'JAMES ARMSTRONG & C0.:™
e LAUNDRY ENGINEERS,
) 116, QUEEN VICTORIA STREET,

‘. LONDON, E.C. '

TROY PATENT WOVEN WIRE DRY ROOM TUMBLER.

o This Machine will DRY at less expense, in less time, and with less
«labdur than any other method
BATH TOWRLS, SHEETS, WOOLLENS, SHIRTS,
ROLLER TOWELS, BLANKETS. QUILTS, UNDERWEAR
DYER’S DRYING, ETC., ETC. o

Extract from Tntlmon'-l, NETHERLEE LAUNDR] OATK(‘AR'!‘. 13/8/1011,
The Drying Tumbler which I bougt® from you has heen working most satisfactorily
for the last three weeks. The work tufned out leaves nothing to be desired. Flannels,
‘Woollens, and Blankets are done in A way that cannot be approachedeby any othet
process that I have seen® [t is also very useful for Heavy Bed Mats and Bath Towels,
. and saves a tremendous amount of time at the Calender. (Signed) JoEN B, MATHER.

2 - -

b

Whrite ‘orSpecial Pambhiat gliving full particuiars.
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ADVERTISEMENTS

SINGER: .
SEWING MACHINES

Indispensable for work on all *:: :#
vlasses of Lihei} and Cotton Goods.

LY a L]
. € 0 .
- <+
I'AUNDRY
MACHINES PROPRIETORS

and MANAGERS
should at once

bhecome acquainted
with our 16K 117

For Button Holes,
Button Sewing,
Collars & Cuffs,

Darning,
MACHINE
Eyelets, 4 .
. for Darning Linen,
Hosiery,

Tablecloths, Sheets,
Towels, &c.,*
and the 16 K 119
MACHINE
for Darning or
Mending l.ace
Curtains.

.go

Hemstitching
(Shire, Punch,
or Revere),

Ornamental and

Zig-zag Stitching,

¢ &c., &c.

.

.’c

Judging from the large number ol' Testimonials we have received, no
Laundry can afford to be without the Singer Darning Machines.

AFTER AN AARTICLE HAS BEEN REPAIRED WITH THEM |
THE BARN IS SCARCELY DISCERNIBLE.

TEST THIS CLAIM TO-DA Y. A Machine will be sent fo any Laundry
in the United Kingdom for testing FREE OF CHARGE.

—_— e e [ — I S—

. -
¢ , Send a Post Card or call at any Sinder Shop, or ask
-ny Slntcr Salesman to send you on. for@ree Trial.

TU. SmmerammIT o mpmNei gt

Smge,r Sewmg Machine Co., Ltd.

SHOPS EVERYWHERE. .




ADVERTISEMENTS xi.

Benzine, Cleaners, Dyers, and
Launderers’ Machinery.

.
Laundrymen, ',
do your own OVYER
BENZINE 75’000
CLEAN)N(;. Machines and
- Apfliances
® Complete ’ in use up to,
Installations the present
for power time,
from SIOO . which speaks
.(including well of
Spotting our
Agents and - factures.

instructions).
STEAMING TABLE, for Flannels, Woollens, &c.

STEAM-HEATED I‘IN[SHII\G BOLTS.
Over 100 different sizes in stock.

COPPER BOILERS,
with or without Stands, Boiling Plg»a &e.

"""" — T ST

Dav1d Gorrle 3? Son,

’ ENGINEERS and COPPERSMITHS,

PERTH Scot—land

DEPT. B.

"

ESTABLISHED 1844.




ADVERTISEMENTS

TRAGASOL

THE _RINEST MATERIAL
\ FOR THE FINEST FINISH..

SUPERFINE. RESULTS. ‘

. Fabrics streng,thenad not, tendered A pure,
product Simple. Self-contained.

EVERY LAUNDRY SHOULD USE IT

The Gum Tragasol Supply Co.

Limited,

HOOTON, BY CHESTER.

White Marseilles Soapé
" Amber Soap Flakes

Contammg 88‘/ of Real Soap.

StafChGS—all kinds.
L]
P- D- Strip = for removing Colour Stains from White Goods..

.

Linen Oil-——the Finest Glaze og the Market.

4 ————ooos——-—-——

.
Samples and Prices on appﬁcatnon to

| PRONK, DAVISCO.

13, Haydon St., anorles, LQNDON, E.,




ADVERTISEMENTS Xitl~

BRUNNER; MOND &, €0., Lid.

NORTHWICH, CHESHIRE,

[]

[} . P -
, CRESCENT _ BRAND.
Y . ! [ V4
GUARANTEED .o M& Equal to 98 Per Cent.
58 DEGREES. C' Carbonate of Soda.

‘ TRapg MARK"

PURE ALKALL

The Strongest and Purest form of the Article in the Market, and therefore
the most economical for the use of Launderers, Printers, Bleachers,

‘. Wool Scourers, Dyers, Glass, Paper, and Soap Makers.

BICARBONATE OF SODA. .

Refined and Recrystallized. The Purest and Cheapest in the Murket..
1

BLEACHING .P‘OWDER.

35 Per Cent.

CAUSTIC SODA.

Exceptionally Pure. *° .
Strengths : 76/’7,Per Cent., 70/72 Per Cent., gO/& Per Cent.

>

'SODA CRYSTALS of the Finest Quality.
CONCENTRATED CRYSTAL SODA

(SESQUI CARBONATE). .
The Purest and Che!pe.st form of WASHING SODAs
ONE LB. of Concentmted. Crystal Soda does thg work of
TWO LBS. of Washing Soda.

Constant Compoli.tion in all Climates. Readily Soluble.
. Harmless to the.Finest Fnbric's and to the Skin. o




ADVERTISEMENIS

-

. THE

“PERMUTIT” SYSTEM

. R OF
1 1 '
ater Soft d Purficat
Water Softening and Purification,
. « . .' -
« m” .
SLDIUM , i * = "Mapganesc
PERMUTIT ) Hakas . ¢ PERMUTIT
will entirely e [ -1 « o« will absolutely
remove Calcium &liminate all
and  Magnesium ‘ traces of iron and
from hard water,
thereby reducing
the hardness to
0’ and ensuring a

maximum saving
in soap, alkali, LS water quite satis-

manganese from
water, and thus
make an other-
wise useless

. and starch, and T factory for
at the same time i h hleaching,dyei‘ﬁg,
furnish a boiler i
feed-water® which
will not cause the
formatien of any
scale ordeposit in
boilersorheaters.

washing, or any
similar operation.

L]
No mechanical parts. . Absolutely automatic for

all quantities and
qualkdties. .

0.
Nogea:u(:l(‘):n :;l:d'fx):::ent:) Treated water always 0°
] * hardness, and always *

No settling tanks or free from suspended
filters. hattgr. .

., No possibility of incorrect treatment.
(]

WATER SOFTENERS LIMITED,

" Telegsams: “Aquanorer, Loxpon,” 9193, Quee.n Victoria Street,
Telephone: B278 BaNK, LONDON, E.C.
hd e

No sludge.
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MANLOVE, ALLIOTT & CO., Ltd.

LAUNDRY "
ENGINEERS'

o
* Nottingham®* |

High-class
Laundry ::

Machinery.

®
ALSO
Stedm :: i

Disjnfectors,
Sterilizers, ::

&e., &e.

®

WRITE FOR LISTS:
Laundry Machinery- -
K 211.

Disinfectors and
Sterilizess-—K 212,




XVi. ADVERTISEMENTS

Brax Dlastase »-Extract |
18 B D E 9 ° ' _ L

A Pure and Highly Diastasic Malt .

Extract, specially (sultable for use in ¢
LAUNDRIES. .

O

The following are among the ndvantages -
derived from the use of “B.D.E.”

in the wash-house :—

Reduction in washing materials, ““B.D.E.” removing’
much of the dirt in the process of dlssolvmg the
starch.

Saving in labour and materials through less re-washes
Colour*and quality of work vastly improved.

Greater satisfaction to customers owing to LESS
WEAR AND TEAR of linen.

A special pamphlet is also lssued on gheadvantages resulting from
the use of ‘B.D.E.” in the STARCH ROOM.

O e -

.

“B.D.E.” IS SUPPLIED E‘XCLUSIVEL? BY

BRAX, LIMITED,

Needham Market, Suffolk

(CONTRACTORS TO H M. GO‘VERNMENT)

€ e - N

* Sole Agnm for England and Ircland .-—

- PRONK, DA&VIS & CO., 13, Ha don St. v Mmoneo, LONDON,
and at 24, Pershore Strect, RMING

. Sole-Agents for Scotland :— .
DAYID CRAWFORD ‘:& CoO,, 59, B.ath Street, GLAS.GOW.




¥THE MACHINE THAT HAS REVOLUTIONISED
. “WATER SOFTENING.”

{THE

LASSEN &HJ ORT

Water Softener & Purlher
"412]: mb('()l D l’R(X‘PQQ) -

®Prominent l’sers of* ’

THE LASSEN® &’ HJOR'T® SOFTENER :

Messrs. Babcock & Wilcox, Ltd. Messrs. J. & P. Coats, 1.td.
) Marshalls, Sons & Co., Ltd. - Peek, Frean & Co., l.td.
. RustoY, Procter & Co., Ltd. . Galloways, Ltd.
' Crompton & Co., Ltd. - General Electric Co., Ltd.
The British Admiralty and War Office.
Armstrong, Whitworth & Co., Ltd.
The. Melropnlitan Water Board.

Enquiries to

LA$EN & HJORT, 52, Queen Victoria St., E.C.

IN PROGRESS.

BY THE SAME AUTHOR. *

>y

|* - A MANUAL OF
€0TTON & LINEN BLEACHING.

‘A volume dcaling with Modern Practice in Bleaching
Al kinds of Cotfon*and Linen Goods, and with the

Chemical and I\:Iechz‘mical-Principles involved. »
N . . .
[ ] .
BELYAST: :
3 . E. CLAYTON, .
. o Deerp«rl: Road. °




Xviiie ADVERTISEMENTS

Magspen & Co.; 1.

Engravers, Printers, and”
Ménufacturing Stativners.

DEPARTMENTS.

Printing. Drawing.
Bookbinding. Engraving.
Account Books. % Process Etching.

Publishing. Electrotyping.

Y
v

ENGINEERS’ CATALOGUES |
A SPECIALITY.

. .

2

Carr St.reet, Blackfriars Street,
MANCHESTER.

.

PRINTERS, OF THIS WORK.



BY APPOINTMENT

[

’ﬂr@eyﬁrs of Starch to Manufacturers of Stargh qndblue A

®M. the% - ? ¢t H.M, Queen Alexandra,
. » 0 .
]

' )
. ’ . LY

Modern Launderers
* Desiring to Product;

Up-to-Date Results for
Themselves and Customers

WILL FIND

COLMAN’S
Laundry Starches

and. Blues . . . .

INVALUABLE.

J. @ J. COLMAN, LIMATED,

., LONDON and NORWICH. %

- ™

. &,




' ‘We shall be pleése& ‘to submit
. L e P
. Prices-for ¢ _ _
Sigle Machines,
. oL to - b
"prepare ESTIMATES
and PLANS for
COMPLETE " IN-

STALLATIONS.

—e . ']" .
ENQUIRIES z * é
INVITED. % g .

‘ ' .”'CONTR.ACT‘ORS'
AL < ro
Y/ The ADMIRALTY
. o e'AD, TY,
N WAR OFFICE]
*HOME OFFICE, &c.
Q S
Q o Y3
THE .
S

CHERRY TREE

MACHINE CO.,, Ltd,

« MAKERS of
High-class Laundry Mdclliner_’;', N

BLACKBURN, Lancs.
. ’ ¢
CTELBG: St S rose

-

o




Grea‘eer 'Economy
, ma}be cffected by the e of the I

PAYNE & STAYN Eé"

W ATER
PURIFICATION

Process, Patcnk:d in England, United States of America,
and other countries.

ALL Calcmm, Magpesium, Iron, & Alumlmum Impurmes

Removed "

irrespective of their amounts or states,in which they
may exist. The practical results obtained by the use
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APPENDIX,

USEFUL TABLES.

Cpmparison of Temperature Degrees.

.
Cen(?;%;‘me or Fahrenheit. cel&’i‘:ﬁf: or Fahrenheit.
A .
) . hd
—10 +140 46 lo 148
-9 . 158 N 166
-8 176 48 184
-7 4 194 49 L
—6 212 50 X
5 230 51 1238
—4 248 52 1256
-3 2°6 53 1274
) 254 54 1292
-1 30" 55 131°0
0 320 56 1328
+1 338 57 1346
2 356 58 136°4
3 374 i) 13872
¢ 302 60 1400
5 410 61 118
6 28 62 143°6
7 44 63 145'¢
8 464 61 1472
. 9 a2 65 1490
10 50°0 66 1508
11 518 67 }‘:fb
12 536 68 '
13 554 &@ lo6s
14 572 0 5
15 500 T, 139y
16 608 72 16164
17 626 73 1634
8 614 o 74 1652
19 62 [ 1670
20 680 6 1688
21 69°8 77 1706
B T 7 i
m 758 80 1760
25 770 81 1778
2 48 5} 1796
27 L6 83 181'4
23 824 84 01832
20 42 8 1850
8| e g I
32 ' 86 88 1004
b s % i
85 95'0® 01 1958
36 *068 o 1976
30 T 9% Y30 @
40 1040 i 2 204'8
n 1058 o7 ®06'6
° 1076 o8 208'6
43 109°4 0 2102
:g }i:ls.'?) 100 2120
Iy d L]
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WEIGHTS AND MEASURES.
L.—Metric System.
1 metre (m.)=10 decimetres (dm.)= 100 centimetres (cm.)=1,000 millimetres
(mm.).

1 litre (1.)=1,000 cubic centimetres (c.c.). 1,000 litres =1 cubic metre (cb.m.).

1 gramme (grm.)=10 decigrammes (dg.) == 100 centigrammes (cg.) = 1,000 milli-
grammes (mg.). «

1 kilogramme (kg. or kilo.) = 1,000 grammes. 1,000 kilogrammes =1 metric ton.

100 kilogrammes <1 quintal. 50 ‘xilogrammes =1 centner.

10 grammes =1 dekagramme (dg.). 100 gran{mc-s.—.l kektogiamme (hg.).

In the metric system, the unit of weight is‘the gramme, which is the
weight of 1 cubic centimetre of water at its greatest density.
We thus have the following relationship between weights and
measures : —

1 cubic centimetre of water =1 gramme.
1 litre y a1 Kkilogramme.

II. —Conversion of Metric into English Measures.

1 cubic cerftimetre = 17 minims.

2 cubic centimetresf_( 34,

3, " = 581

4 " - 68, =1drrchm 8 minims.

5o, " - 8 , =1 ., %5

6 . =102, =1 ., 4

T ., ' = 119 =1 ) 59 "

8 ' ~ 186 ,, =2 drachms 16 .

9 " = 1588 , =2 ., .38

0 W =M, =2 50,

20 " = 340 , =5 ., 40

30 " = 510 ,, =1 ounce 0 drachm 30 minims.
40 ,, " = 680 ,, =1, 8drachms20 ,,
¢ 80, " = 850 ,, =1 w 6 W 100,
60 ,, " £1,0200 ,,  =%oungesldvachm 0~ ;,
70 ,,( » =4190 ,, =2 ,, 3drachms50 ,, ..
8 5 =130 , =2 , 6 ', 40 .,
80 o . 1,630 ,, '=8 ,, 1drachm 80 .,
Ao , O, =1,70 ,, =8 , ctdrachms0 ,,

1,000 ,, $,  =1litre ,, . =salmost 34fluid ounces, or 18 pints.
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Table showing Cumparison between Hydrometer Degrees.

. (Twaddell and Iimmfe’)..
e A, _i_ —
Twaddell| Baumé |Twaddell| Baumé [ITRvaddell| Baumé lTwaddelll Baumé

. i !

. | é
0 |g 0 * 26 165 | 51 293 76 t 39-8
1 07 27 171 0 52 ) %7 | 1m0 40
2 14 28 177 4| 58 302 | 78 . 405
3 21 29 83 ! 54 306 |19 408
o 4 27 30 dses 55 811 | RO . 412
5 34 ' 3 e 193 | 56 [® 81h % 81 ¢ 4lb
6 41 32 98 || 57 32:0 7 82 1 420
7 47 38 20-3 | 58 324 83 1 423
8 54 34 20-9 || 5Y 32:8 | 84 427
0 9 6® | 85 2144 | 60 338 % 85 43-1
10 67 | 86 22:0 1 61 387 [ 86 434
11 74 | 37 225 1| 62 342 1 87 | 438
12 80 a8 230 ) 63 | 346 | 441
13 87 39 235 i 64 350 89 444
14 9.4 400 940 1l 65 | 854 ¢ 00 448
15 10:0 41 245 L 66 . 358 ' 01 ' 451
16 10°6 42 250 ' o7 | o6 | 92 454
17 112 43 25 | 68 1 366 | 93 1 458
18 119 44 2600 69 L 8T0 L 94 461
19 124 45 24 | 70 | 874 % 95 46-4
20 | 180 46 269 1 A1 378 | 96 468
21 186 47 24l 72 ’ a2 07 471
22 142 48 29 | T3 | BR6 5 98 474
23 | 149 49 wed T4 | 800 | o 478
24 | 154 50 wmy |75 39-4 " 100 | 481
25 | 160 i ’ s | |
! ! i i .
Percentages of Water in Glycerine of known Specific
Gravity at 15° C. ¢
S — - C e e e — . —— L
Specific Degrees Por cont. Specific Degrees Per cont,
Gravity Tw. of Water Gravity Tw. of Water
[ ]
— - )y
i . l
19000, 5289 | 000 1-2330 464 g 12:0 ’
1:2555 517 20 o 12270 454 14:0
1-2530 506 40 9 12215 449 160 |
1:2480 496 60 [9 1:2165 433 18:0 i
1-2425 48+5 80 1-2110 422 $0 |
1-2875 475 ° 100 1-2085 417 210 {
L )
LJ - L]
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v

‘ .
Percentages of Acetic Acid in Liquors of known Speci;'lc Gravity at 15° C.

‘

(Oudemans). f .
]
.

Specific Percent.| Specific | Percerl.|| Specific |Percent.|| Specific |Per cent,
Gravity « CaH404 ! Gravity |CyH,Oqg Gravity [CaR4O0a Gravity | CaH(Oqg

i \J

©

| ..
09002 0 Lo 25 50 10746 7
0°0007 1 |1 10363 ¢ 2% 51 10747 %
00022 g (I 1o 27 52 10748 it
00937 31l 103 o 53 10748 L]
0°0052 4 || Tosh P! 54 L0748 .
0°0067 51 rodz v 30 W 10748
00083 6 1 Toad 31 56 10747 81 |
00008 T, €436 32 57 10746 o]
00113 8 | 10447 33 4 10744 83
0'01 9 10459 M 59 10742 84
oo 10 |) 1470 35 60 ‘0730 85
00157 ] rodst 36 61 10736 Ho e
00171 121 T4 a7 62 10731 7
00185 13| 1osm R 63 10726 a8
oo oM | 13 30 64 10720 8
00214 B 105 40 65 10713 ()
0°0228 16 ) 10633 41 66 10705 01
ooz 1T |0 10643 42 67 10696 °
0'0256 | 10532 43 o8 10686 93
ow 19 | 105 44 69 10674 "]
00284 0 20 ] 10571 45 70 10860 %
00298 a1 | 10580 46 7 10644 9%
00811 99 10680 47 72 10625 o
070324 23 | 105 | M 73 10604 9%
0037 24 10607 4 74 10580 09

I | vos |

NOTE.~The specific gravities ahove 1'0553, i.c., 11’ T'w., correspond to two liquids
of differer}y strength. To find 1f & certain volume contains more or loss than
7" CaH,04, a little water is added; if the specific ¢ravity incrensoes, the acid
contains more than 97 %, while if it decreases a lower percentage is indicated.

.

' 1]
Percentages of Formic Acid in Liquors of known Specific Gravity Ll
at 70° F. (compared with water at 40° F.).
(Richardson and Allaire).
[ G U U L
! % of CHaO4q by l| % of CHz0, by % of CHg0. by
Specific | | Bpecific . Specific
Gravity |Weight| Vol- || Uravity |Weight| Volume | Gravity [Weight| Volume
ume !
{ |
! °
:( 0'0883 i 0 000 1'0247 10 §'40 1'1425 60 | 5613
1'0020 1 0’82 1'0371 15 12'80 11544 6} 61'44
10046 | 2 1'64 10489 20 | ,1717 f"1656 T 66'80
1'0071 1€ 3 2'48 10610 2'7% 1’1770 %5 2°27
1°0004 4 8'30 1'0730 80 ¢| 26737 - 1'1861 80 T7'67 '
10116+ 5 ¢ 4'14 10848 35 3110 11954 [ #5 83'19
1'0142 6 4'08 10964 40¢ 3590 1'2045 20 88’74}
10171 7 5'81 11086 48 40'82 12141 a5 04'48
10107 8 6'68 11908 50 45'88 Iens 100 100°00
 P0222 l 9 7565 11821 55 6101
. } X
’ . N — o




857

APPENDIX

“*HN %99-%3 jnoqs 2!
Ayisuop 80308 3y ‘*D LLT 38 016-0 8 03 pUNOJ §BM £
aInjuradwaj B 18 PAUIULISIAP ST Ayaead ogioads sy USYA PII|

.
‘[16-0 = T100-0 + 0T6-0 S B0[BA 1091100 oY} 20USH  "F0T00-
j1a%ad ogoads ayg Jt ‘snyL
ddwe aq 03 SUOI}0ALI0D BI8 UWIN[OD PAIYY oy} Ul udald saandy UL

0 = 2$000-0 X & Suipps &¢ peurwiqo st

*oGT 9A40qQ8 10 M0[3q 8331F0p 0M9 10 8UO

| - R []
©9000- ~ G6-5€ 388-0 97000- ! 3I-¥3 %36-0 85000- g6 | 2960
$9000- _ 01-5€ $88-0 : S¥000- 6%-08 |  ¥86-0 * 23000 88 | 7960 e
€9000- 9568 988-0 | ¥¥000- | L8-6T . 9360 | 95000- ge8 | 996-0
29000 | 062 888-0 k £F000- | S5-6I “ 836-0 | 92000- 8L | 8960
19000- . <L-1€ 068-0 %F000- | 98T |  0€6:0 : $3000- * 1€l 0L6-0
. 090000 | €018 |  ©68-0 ﬂ ¥000- €0-8T | €60 | €5000- 089 *°, ©L6-0
09000- _ Le-08 | 1680 i 17000 F-LT | ¥86:0 _ $3000- 089 | ¥L6-0
€6000- ' 6965 . ¢ 968-0 15000 83T . 9860 #2000- 08-S 9L6-0
85000- 1066 ' 8680 0F000- %3-9T | 8860 £6000- 08-8 8L6-0
1000 , €£-85 ¢ 0060 6£000- £9-6T ~ 0¥6-0 i £€2000- 08-¥ 086-0
. 96000n | €9-L% 206-0 , 8£000 ¥0-.e1 | &¥60 | 33000- 08-¥% %86-0
€2000- 86-9%6 ¥06-0 LE000 9¥FT | BP0 @8000- 08-¢ ¥86-0 b
$500C 1€-96 906-0 9€000- 88-6T |  9¥6-0 i 15000- 08-€ « 930
£2000 €965 806-0 2£000- IS8T | 8960 | 12000- 083 | 8860
8S000- | 66-¥% 016-0 $£000- ¥L-31 0¢6-0 ! 03000- 1€:3 066-0
16000- €676 o 3160 €E000- LT-3T 726-® w 03000- "1 %66-0
02000- 39-68 $16-0 %€000- 09-T1 ¥26-0, i 61000- LT ®  766-0
6¥000- . £€0-€5 916-0 i 1£000- €0-T1 996-0° | 61000- 16-0 966-0e ¢
8%000- _ 6€-88 4 815:0 0£000- L¥-0T 8560 810060- ¢F-0 . 8660
L¥000- GL-13 056-0 67000: 166 096-0 || 81000- 00-0 *  000-T
A |
i R — . | —
0 ol + 07 ¢ Dol 307 . i ‘Dol ¥ 10 1
hgc&ﬁ»o SHN m.m_maw.Wn .wa.uumv ' ®*HN %m.wawww | Ajaeip : ‘HN humba.aw.“u
ogroadg a8y} jJua) 19, P ogadg Y} |, "JuUd) 49, - .| ogwadg oyqs *3ue)) 19 -
10 nomaouuu.MU Mw d ogrosdy _ J0 uonaLIe) d ogroedy _ «ou now..mwﬁnwo DA ogwedsy
: . _ -
‘(yiuasr iy giv 2buny)
"D oST 18 ANAvID) agroadg umou| Jo sionbiy ey Vv ut e V jo,s33 134



858

MODEi{N LAUNDRY WORK

Percentages of Sulpfturic Acid ‘in Liquors of khiown Specific

Gravnty at 15° C.

(Lunge and Isler).

Per cont. | Per cent. | Per cent.
’R:g,ddell Sulnhgnc ’l‘wa.ddell Sulphur(’c &Eﬁ%ﬁl,é!uk!hunc
| -t e
2 | 1, 48 o2 94 5690
4 | 308 50| 3343 96 5783 |
6 44y 53, 1. 3457 98 5874 )
8 | 596 54 'y 3571 |1 100 5970
10 87 At 36-87 102 60-65 ||
2| 87 58, - a0 || 108 6159 |
411019 60 o 3919 ' 1060 " 6253
16 10-90 62 7 4035 j 108 ¢ 6343
18 299 | ¢ 64 4150 11100 ¢ 64026
20 ¢ 1435 | 66 4266 1 112 65°08
22 | 1571 || 68 1 4874 | L4 6390
24 1 1701 |70 4482 i 118 86-7L |
26 | 1831 || 72 4388 | LIR8 6759 |
28 | 196] 74 46:94 | 120 6831
30 1 2000 76 4800 | 122 69-13
32 221y | T8 49-06 124 70-32 |
34 1 9347 |1 RO 4011 126 7116 |
360 24-76 N2 5115 1) 198 7Ly
38 26:04 |, 84 52:15 130 7282
40 2782 || 86 53011 132 7364
42 2858 (| 9d 5407 134 451 |
44 2984 |1 90 55:08 1 136 75:42 |
46, 3111 92% o 5507 138 76:30
. ‘ : i |

* Sulphuric acid of 97-70% has the highest specific gravity, whilst that

.

of stronger acid 18 a Little lower.

[ J

N U T
Degroes | L'ex cent.
1

Twaddoll| Sulphuric
4140 7717
142 78:04
144 ¢ 7892
146 79-80
148 80-68
150 81-56

P 152 8644 ¢
154 88-32
156 | 8450
155 | 8570
1{;»0 I 86:90
162 1 8850
164 | 10-05
165 9100
166 1 9210
167 9343
168 ' 9560
163-3'" 9770
1681 9870
168* 9920
167-7%1 9995

}
(3
!

Percentages of Hydrochloric Acid in Riguirs of known Specific

Gravity at 15° C. (Lngc and Marchlewski).

— C—- R i — -
Per cent, | . Por cent. ‘{ Per cent. Per cent.
Degreos Hydro- | Degrees  Hydro- @ Degrees | Hydro- || Degrees | Hydro-
Twaddell chloric |Twaddell. chloric | 11 Twaddell! chloric || Twaddelll chlorie
Aci_il4 | Acid 1 Aeid ! Acid |
1 115} W1 1118 i 21 20-97 31 3056
2 0 214 0 12 ' 1219 ! 22 21-92 32 31-52
Py E 3.1¢ B o 34 89
S a0 | o | e | a4 | oswas
5 515 1 15 1516 |4 25 o| 2478 35 34-42
k6 615 || 16 11615 1 26 ?h 75 36, |- 33'3?
‘15 1 YL 2! 37 + 368
Zt i ;}6 1: ' 13»11 } og 27 Zb 88 | B7-28
9 . 916 19 ) 1906 |« 29 28-61 39 88:18
10 4 10-11 20 { 20-01 ‘. 30 | 2957 | 40 | sol1
L. \

NOTE —Kach degree Twuddel] corresponds a.wroxlmn.tqu to 1% pure
\ydroc\\louc acid.
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PART 1.

THE TEXTILE FIBRES, AND THE MATERIALS, WATER,
AND MACHINERY USED IN LAUNDRY WORK.

CHAPTER L
The Technology of the Textile Fibres.

In order to obtain a right understanding of the principles
which govern the chief operations carried on in the laundry, it is
essential that the student should make himself acquainted with
the physical propertics of the textile fibres and their bchaviour
toward various chemical reagents. )

Commercial textile fibres are usually classified as vegetable
and animal fibres, according to the sources from which they are
obtained. In addition to these, there is a third class, which
includes all fibres made by artificial means. To the first-named
class belong cotton, flax, jute, hemp, China grass, etc. ; wool and
silk are the chief representatives of the sccond class, while the
various artificial silks belong'to the third class.

Of the fibres derived from vegetable sources, cotton is by
far the most important; indeed, it has been said that almost
every inhabitant of the earth makes use of textile articles of one
kind or another, made either wholly or partly of cotton.  Flax
is'next in importance. It is stronger than cotton, and cloth woven
from it yiclds a better finish. Consequently, it finds extensive
employment in the manufacture of high-class household articles,
as well as various articles of dress which have to withstand a
considerable amount of wear and tear.

The cloth from which the bulk of the articles treated in the
laundry is made, is either coMposed entirely of cottorror of linen,
although union cloth, i.e., cloth usually made with a linen weft
and cotton warp, is also employed in considerable quantities.
Textile articles made from jute, hemp, or China grass, havt seldom
to be treated in the laundry. It is highly probable, however, that
the sphere of usefulness of China grass, especially in connection
with the manufacture of household textile articles, will be"con-
siderably extended in the near future. ’

The anigal fibres include many varieties of wool, hair, and
silk, ‘whila the chief raw material used in the manufacture of
artificial silks is ceJlulose, usually in the form of wood pulp.
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The members of one class of fibres car® be readily dis-
tinguished from those of another by mecans of their different
behaviour toward various chemical reagents.  For example :—
Wool and silk are disintegrated to a greater or less extent on
boiling in solutions of caustic soda, and even solutions of sodium
carbonate exert a destructive influence under suitable condifions;
fibres of vegetable origin, however, ard not appreciably affected
by shese reagents.  Again, weak mineral acids slowly disinteg-
rate the members of the latter 8ass, while animal fibres exhibit
great resistance toward such liquids.  Hot dilute nitric acid
colours the animal fibres yellow, and if of sufficient strength causes
complete disintegration.”  The chief varicties of artificial silk
belong to the same class of compounds as cotton and linen; hence
they arce affected by chemical reagents in much the same way.
They differ from the cellular fibres, however, in that when wet
their tensile strength is comparatively low, and the greatest care
is necessary during treatment with water or other cleansing
liquids, especially when the latter are used at an clevated tem-
perature.  This defect appears to have been more or less com-
pletely overcome during the last few years, as some of the varieties
of recent introduction exhibit tensile strength in a high degree,
even when treated with hot liquids.

SECTION L--VEGETABLE FIBRES.
COTTON.

The term coMon is applied to the white hairy material ob-
tained from various tropical and sub-tropical plants belonging to
the genus, Gossypium, of the natural order, Malvacee. The
fruit of the cotton plant consists of a pod or capsule, which is
divided internally into three or more divisions by means of ex-
ceedingly thin walls. Each division contains a number of seeds
to which the hairs of cotton arc attached. During the gradual
development of the hairs or fibres, more and more space is
required, umtil finally they fill thc‘capsulcs, and their further
,growth causes the latter to burst. A comparatively short expo-
sure to sun and air completes the development of the fibres, which
are subSequently gathered by hand, and the seeds and other
foreign matter separated by a meghanical operation known as
ginning. On subjecting the secds to considcrable pressure under
suitable conditions, cotton seed oil is obtained, while the residue
is used as a food for cattle. The ginned cotton is packed into
coarse jute bags, compressed by means of steam or hydraulic
pressure, and sent to the cotton spinning districts ender the
general name of raw cotton.
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Several species of the cotton plant are known to botanists,
but those most generally cultivated are enumerated below :—

1. Gossypium Barbadense.—From this species the best
quallty of cotton—known as Sea Island cotton—is obtained. It
is chiefly grown in the southern portlon of the United States and
in the West Indies. Sea Island cotton is much valued on account
of its lustre, strength, and length of staple. The species from
which the bulk of the United States cotton crop is obtained is
said to be a variety of G. BarLadense. It is known as G. hir-
sutum, and differs from the latter in that its flowers arc white while
G. Barbadense yields yellow flowers.

2. Gossypium Peruvianum.—This species is chiefly cultiva-
ted in the tropical and sub-tropical districts of South America.
The plant attains a height of from 10 to 13 feet, and bears yellow
flowers. It yields the long-stapled Brazilian :md Peruvian cotton.

Fia. 1.—Corrox. (x 120 diam,).

3. Gossypium herbaceum is of Asiatic origin. It is grown
in India, China, Egypt, ahd America, and yieldsvthe Madras,
Surat, and short-stapled Egyptian cotton.¢ The plant is bushy,
and attains a height of from 3 to 4 feet. '

4. Gossypium Arborcum.—This is usually found ‘in India,
China, and certain parts of, the United States. It frequently
attains a height of from 20 to 25 feet, and bears reddlsh-purple
flowers; it yields a good quality of cottqp.

Physical Structure and Properties.—When a ripe cotton fibre
is examined under the microscope, it présents the appearance ofe
a band like tube, spnrally twisted to a greater or less extent about *
u;s axxs AFig. 1), It is pointed and closed at one end, while the
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other end, which was originally attached to the Se'ed, presents an
irregularly torn appearance. A single cotton fibre consists essen-
tially of a long and comparatively narrow plant cell, with a well de-
fined central canal, which during growth serves for the circulation
of the cell sap. The spiral character of the fibre is said to be due
to the irregular drying of the cell walls on exposure to sur and
air, and this also causes the edges toecxhibit a thick rounded
gppgarance. Fibres are frequently met with which on examination
are found to be devoid of twist and exhibit a flat appearance.
They act differently to ordinary cotton, inasmuch as they resist
certain dyes, thus giving rise to white specks on various classes
of dyed goods. : .

Cotton fibres vary considerably in length (from 0.8 to 1.8
inches), and also in width (from 0.0005 to o.0o1 inch). As a rule,
the shortest fibres have the largest diameter, a statement which
is also applicable to other fibres possessing a cellular structure.

The following figures given by Leigh (“* Science of Modern
Cotton Spinning ’') show the wide variation in length and
diameter of the chief commercial varieties of cotton :—

| Length of Staple, |  Diameter of Fibre,

Description of Cotton. in Inches. in Inches.

Min. | Max. |Mean| Min. Max., Mean

NEW ORLEANS ocoovvrvineerrnnnn, 0-88 | 1-16 | 1-02 | 0-000580 | 0-000970 | 0-000775
Sea Isnann (Long Staple......| 1-41 | 1-80 | 1-61 | 0-000460 | 0-000820 | 0-000640
BRAZILIAN ..o ..; 1-03 | 1-31 | 1-17 | 0-000620 | 0-000960 | 0-000790
BEGYPIIAN «ooens ..l 1:30 | 1-52 | 1-41 |0-000590 | 0-000720 | 0-000655
Innian (Native Seed) *......... 0:77 | 1-02 | 0-89 | 0-000649 | 0-001040 | 0-000844

Under ordinary conditions cotton contains on an average
about 8.5 per cent. of hygroscopic moisture, i.e., moisture that
can be removed hy drying the fibre at an clevated temperature,
but which is reabsorbed on cooling in contact with air. It has
been shown that the presence of moisture in cotton and other
fibres exertsea considerable influenceron their physical properties,
especially as regardy *‘ feel ”” and clasticity, which in the case of

' the cotton fibre, and in conjunction with its spiral character, are of
the utmest importance in the spinning of fine yarns.

Impurities in Raw Cotton.—About 5 per cent. of impurities
is removed from raw cptton during®he bleaching process. These
consist chiefly of so-called pectic substances, cotton wax, and
colouring matter. The difficulty of * wetting out ” raw cotton
cloth is. explained by assuming that each fibre is coated with a
minute quantity of wax, which, owing to its watgr-repellent
nature, prevents the ready penetration of the fibres by §l1at liquid.
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Chemical Composition and Properties.—Purified cotton fibre
consists of a substance known as cellulose, which is very widely
distributed in the vegetable kingdom. When subjected to an-
alysis it is found to consist of three elements, viz. :—Carbon,
hydrogen, and oxygen, in the following proportions :—

Carbon, 44.2 per cent. .

Hydrogen, 6.3 per cent.

Oxygen, 49.5 per cent.
From these figures the simplect formula for cellulose m'ly be
dedu-ed, viz.:—C H, ,0,.

Cellulose is slightly heavier than water, in which it is in-
soluble; it is also insoluble in alcohol, ether, etc., and is character-
ised by its weak power of undergoing chemical change.  Under
suitable conditions, however, cellulose can be converted into a
large number of interesting and commercially valuable compounds.
When heated to a temperature of about 100 deg. C., it loscs its
hygroscopic moisture, but regains it again on cooling.  Long-
continued heating at the above temperature, however, causes the
fibre to undergo slow disintegration.

At temperatures above 130 deg. C. cellulose chars and is
more or less rapidly disintegrated.

Although it is insoluble in the ordinary solvents, it readily
dissolves in ammoniacal copper hydrate (Schweitzer’s reagent),
which may be prepared By precipitating a solution of copper
sulphate with caustic soda solution, filtering, washing the pre-
cipitate thoroughly, and finally dissolving it in a small quantity
of strong ammonia.

A solution of cellulose in ammoniacal copper hydrate is used
by several firms in the manufacture of one of the best varieties of
artificial silk.

Cellulose is also soluble in a mixture of one part anhydrous
«zinc chloride and two parts concentrated hydrochloric acid.

Action of Acids.—Mineral acids, such as sulphuric and
hydrochloric, have a powerful action on cellulose, the ultimate
effect bcmg dependent upon, the strength of the ac1d, its duration
of action, and temperature, as well as upon the physnul condition
of the cellulose. As a rule, hydrochloric %cid does not act soe
energetically as sulphuric acid. Nitric acid acts on celluylose in a
somewhat different manner to other mineral acids.  Stable cellu-
lose nitrates are formed under certain conditions, while in other
cases the cellulose is converted into oxidition products. .

' Action of Sulphuric Acid.—Cold weak sulphuric acid does
not appear to have any action on cellulose under ordinary working
“conditions. « If vegetable fibres are impregnated with the weak
acid, howtver, and subsequently dried without washing, either by

¥
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exposure to air or in some other way, they becomé tendered to a
greater or less extent. This result is explained by .|ssummg
that the acid becomes concentrated owing to the evaporation of
water. (I the weak acid is used hot, it readily exerts a dis-
integrating action, which variés with the temperature and the
degree of coneentration.  Cold strong sulphuric acid completely
dissolves cellulose in a comparatively short time, the solution
containing substances which are closely allied in composition tn
fhe dextrins.  If the solution is* diluted with water and boiled,
glucose is obtained.

When the action of the acid is only allowed to con-
tinue for a few scconds, the treated cellulose becomes gelatinous,
and, if immediately washed and squeezed, it hecomes more ten-
acious. Upon this fact is based the manulacture of parchment
paper.  Suitable unsized paper is run through tanks containing
sulphuric arid at about 156 deg. Tw., and then thoroughly washed
by passing it through other tanks containing water.  Finally, the
paper is squeezed by heavy squeczing rollers, and subsequently
dried. It will be evident.that the action of the acid is more or
less superficial, so that the final squeezing operation forces the
gelatinous surface fibres into intimate contact with the unaltered
fibres, and the finished material offers greater resistance towards
{riction than the untreated paper.

Action of Hydrochloric deid.—-\W& “eak cold hydroc hloric acid
excerts very little action on cotton cellulose, but it readily attacks
the fibre if used hot. Prolonged treatment of cotton fibres with
the strong acid causes them to undergo gradual disintegration,
while the same effect is produced if the fibres are impregnated
with weak acid and subscquently dried by exposure to air or by
artificial means. The colourless disintegrated fibre readily falls
to powder, and is termed hydro-cellulose. The same compound
is produced by the action of weak sulphuric acid under similar
conditions.

Action of Nitric Acid.—The products formed by the .action
of cold strogg nitric acid on celluloge are very variable in com-
position and propertigs. They may be classified as low, inter-
emediate, and high nitrated products, according to the strength
of the agid and the length of time it is in contact with the cellu-
lose. As a rule, only low nitrated products are obtained by the
action of cold nitric agid alone, tife prcparauon of the l'ugher
nitrates necessitating the employment of a mixture of strong nitric
and sulphuric acids. The use of sulphuric acid facilitates the
o 2Ction of nitric acid by taking up the water produced in the re-
actlon.

The best known cellulose nitrates are soluble pyroxylm and
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gun cotton. ‘The former is usually regarded as consisting of a
mixture of the tri- and tetra-nitrates, C,,H,, (NO,), O, and
C,sH,q (NOy), O,, while gun cotton is considered to be a
hexa-nitrate, and is represented by the chemical  formula
C,.H;, (NOy)e O, A solution of soluble pyroxylin in
a mixture of alcohol and ether is known .as collodion,
and constitutes the raw material used in the manufacture of
Chardonnet silk. Hot strong nitric acid completely decomposes
cellulose with the formation of oxalic acid and other prozructk
Hot weak. acid yields cellulose di-nitrate C,,H,4 (NOy), O, as
principal product.

Organic acids, such as oxalic, citric, and tartaric, have no
appreciable action on cellulose under ordinary working conditions,
provided that care is taken to remove all traces of acid from
the treated fabtics before they are dried. It is considered that
the tendering of cotton and linen goods, which sometimes occurs
after they have been treated with oxalic acid and dried, is partly
due to the disruption of the cell walls by the crystallisation of the
acid within the fibres.

Acetic and formic acids have practically no effect on cellulose
under any of the conditions which obtains in practice.

Behaviour towards Alkalies.—Solutions of soap or ammonia
have no action on cellulose under any condition of practical work.
Cotton is also unaffected by boiling solutions of sodium (arbonate,
although it is generally admitted that the use of the latter in
excessive quantitics in laundry washing operations causes a
gradual degradation of those properties upon, which the value of
the fibre depends.  This result is considerably influenced by the

-mode of carrying on the washing process, as well as by the length
of. time occupied, the strength of the solution, and the nature of

the subsequent treatment to which the goods arce subjected.
The yellowish tinge commonly exhibited by linen and cotton
goods after washing, is more pronounced, as a general rule, in

--the case of goods which have been subjected to excessive treat-

ment with sodium carbonate solutions. Woeak bojling solutions
of caustic soda or potash have no action gn cellulose in absence
of air; in presence of the latter, however, oxidation is induced$
and long boiling under such conditions brings about a gradual
tendering of the fibres.

Strong solutions of cawstic soda haye a profound action on
cotton cellulose, each fibre undergoing a peculiar alteratien. If

‘a cotton fibre be focussed under the mfiicroscope, and a drop of

caustic soda solution (50 deg. Tw.) introduced under the cover,,
glass, 1t~w1ll be observed that the fibre loses its spiral form,.
changing to that of a nearly straight cylindrical tube. Its com-
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paratively thin walls appear to swell out, thus causing the central
canal to diminish to a mere line (Fig. 2). A transverse section ex-
hibits a tube with a very small opening and coemparatively thick
walls. Cotton cloth treated with strong caustic soda solution con-
tracts in area, becomes translucent, thicker, and stronger, these
remarkable changes being first observed by John Mercer in 1844.
Until a few years ago, however, the only practical outcome of
the discovery was in connection with the production of crepon
effects on cotton and mixed goods.

The most important development of the process—now univer-
sally known as mercerising—depends upon the fact that if cotton
goods are prevented from® contracting by mechanical means after

Fro. 2.—Mencerisend Corrox.  (x 120 dism.).

having being impregnated with caustic soda solution, and subse-
quently washed while in the stretched condition, they acquire a
silky lustre. The same effect is produced by allowing the im-
pregnated material to contract and then stretching to its original
dimensions.

This peculiar behaviour of strong solutions ol caustic soda
owards ecotton cellulose is duc—according to Mercer—to the
formation of a definite chemical compound of cellulose and caustic
soda, to which the formqula (C,H, ,®;), 2NaOH has been given.
On washing with water, the alkali-cellulose is converted into a
stable cellulose hydrate of the composition (C4H, ,04),H,0. Asa

1 result of this change an increase in weight takes place, amounting
' to about 5 per cent., the theoretical increase, as calculated from
the formula, being 4.5 per cent.
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Merceris&a cotton has a greater affinity for direct dyes than
ordinary cotton.  According to Lange, it can be readily dis-
tinguished from the latter by steeping for about three minutes in
a solution of iodine in potassium iodide and zinc chloride,.and then
washing. Mercerised cotton becomes blue, while ordinary cotton
remains unchanged. The solution is made as follows :—

] .

SoLuTion A,

1 0z. iodine.

5 0z. potassium jodide, dlsso]vul in

1 gill water.

Sorution B.
300z zinc chloride
dissolved in

1 gill water.
Add solution A to solution B, shake well, allow the sediment to
settle, and use the clear brown liquid.

Action of Oxidising and Reducing Agents.—The most import-
ant oxidising agents used by the launderer are solutions of sodium
hypochlorite and bleaching powder.  Either of these exerts a
powerful disintegrating action on cellulose fibres under favourable
conditions, with the formation of colourless oxidation products.
Cold weak solutions have little eifect upon cellulose, but they
gradually decolourise marfy kinds of colouring matter with which
it is frequently associated. If either of the solutions is allowed
to concentrate on the fibre, however, e.g., by drying without wash-
ing, tendering ultimately ensues. Long treatment of cotton or
linen goods with weak solutions at an clevated temperature,
causes a gradual weakening of the fibres, while disintegration of
the fibre takes place with great n-.ldmuc in presence of strong
solutions.

N The product of the excessive action of oxidising agents
on cellulose is termed oxycellulose. It possesses a greater
affinity for certain colouring matters, e.g., methylene blue, than
unchanged cellulose, and it glso possesses strong reducing proper-
ties. In addition to solutions of sodium hypochlerite or bleaching
powder, other oxidising agents, such as permanganate of potashy
perborate of soda, chromic acid, etc., are capable of effgcting the
conversion of cellulose into oxygdluloc.c It is also considered
that the tendering of windsw curtains and blinds is due to the
formation of oxycellulose by the action of sunlight and air.

Reducing agents do not appear to-have any actlon on cellu-
lose under any condition of practical work.
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LINEN.

Next to cotton, the most important vegetable fibre is flax,
which is obtained from the bast portions of certain plants belong-
ing to the genus Linum. When spun into yarn or woven into
cloth it is known as linen. .

The commonest species of flax is knotwn as Linum usitatissi-
mym, of the natural order Linace@. It is an annual, and appears
to*have been known four or five thousand years ago, the earliest
records of the flax cultivator being found among the tombs of
the ancient Egyptians. It is probable that the plant originated
either in Egypt or in one of the sub-tropical regions of Asia, but
at the present time the great flax-producing countries are situated
in the temperate zonc.

The stem of the plant is slender and crect ; it attains a height
of from 2 to 3 feet, with branches ncar the top, and is crowned
with beautiful bluc flowers. The flowers are succeeded by cap-
sules containing dark brown sced, which form the raw material in
the manufacture of linseed oil, linseed meal, and other products.

The flax is pulled up by the roots, and the long and short
stems arranged in such a way that they can be readily separated.
In some districts the stalks arc next subjected to the operation of
rippling, which has for its object the gemoval of the capsules
containing the sced.  In this operatich the stalks are drawn by
hand through the teeth of an instrument known as a ripple,
which consists of a block of wood containing a number of iron
prongs shaped like o comb.

Steeping or Retting.—One of the most important operations
that flax undergoes before being placed on the market is known
as the steeping or retting operation, and the quality of the ultimate
fibre is largely dependent upon the skill with which this operation
is carried out. If we take a stem of the flax plant and cut it
across so as to obtain a transverse section, we may distinguish
the following portions. The centre, which is occupied by pith;
surrounding the latter is a layer of watdy fibres; next to this is
the inner bark or bag which consist of very long and tough
fbres; adjoining the bast we find the outer bark covered by the
epidermis.e

The bast fibres are cemented together, and also to the adja-
cent portions uf the stemyof the planf by gummy and waxy sub-
stances, and the object of the steeping process is to separate the
fibres not only from the woody parts of the stem but also from each
ether. In order to accomplish this, advantage is taken of the
action of ferments, which, under suitable conditions,a readily
modify the gummy substances present in the stem of the plant
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in such a way that the woody matter can be subsequently separ-
ated without much difficulty.

Steeping or retting processes may be divided into two classes,
viz. ;—Water retting processes and artificial retting processes.
The first class includes three important methods by which the
largest bulk of the world’s supply of flax is produced, whilst the
second class includes various chemical methods and those which
depend upon the use of steam or hot water.

Retting in Still Water.—This process is employed in Ireland
and to a considerable extent in Russia. It consists merely in
steeping the bundles of flax in water contained in a natural ditch
or dam, if possible near to a supply of water. The bundles of flax
are covered with weeds, straw, sods, and stones, the object being
to keep the flax beneath the surface of the water until gases cease
to be evolved. About 10 to 11 days are required for retting flax
by this method.

Retting in Running Water.—This method is carried on in
running water, and is practised to a large extent in Belgium,
especially in the Courtrai district. The flax straw which has been
kept for one or two years is packed in wooden crates, which are
submerged in a suitable stream and fastened to the bed by means
of stakes. About ten days is the average time occupied in steep-
mg by this method, but«the hotter the weather, the shorter the
time required to brmg about the desired result.

-Dew Retting.—Retting by simple exposure to atmospheric
influences is carried on to a very large extent in' Russia, where
four million acres are under flax cultivation. It is obvious that
this method will require a much longer time for its completion
“than those already enumerated, and as a rule several weeks are
" aecessary. Dew retted flax is frequently discoloured and some-
times ‘‘ spotted "’ ; it has a dull rusty appearance.

The retting methods of the second class, such as chemical

_retting, and warm water retting, are carried on -only to a limited
extent. Special tanks are required in which the chemicals used,
or the warm water, as tht case may be, are plated, along with
the bundles of flax. As a rule, retting utfder artificial condltlons
is complete in a much shorter time than under ordmary condmons,
but such methods require more careful supervision. *

Separation of Fibres from the Stems.—The dried retted flax
is next passed between the fluted iron ‘ollers of a breaking ma-
chine, in order to break the brittle woogdy portlon of the sfem into
small fragments, the flexible fibres remammg uninjured. - This
operation s termed. breaking, and is followed by scutching, the
object 8f which is to remove the broken woody matter from thé
#ibres.y It is carried on by subjectmg bundles of the flax straw
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to the action of rapidly revolving wooden blades,“tfie bundles of
straw being held in such a position that the woody matter is
rapidly beaten out. The scutched fibre is then taken in hand by
the spinner, who subjects it to a number of mechanical operations,
the objects of which are (a) to comb out and separate the entangled
fibres, laying them smooth and parallel; (b) to transform ‘the
combed fibres into an endless band 6r ‘‘ sliver,”” and (c) to reduce
the thickness of the ** sliver ”’ by drawing it out to such a degree
that a thread of the requisite * count’ can be obtained by
further attenuation and the introduction of the necessary amount
of twist during spinning.

Physical Structure and Properties.—When a typical flax fibre
is examined microscopically, it exhibits straight and more or less
cylindrical cells with nodes at irregular intervals, while a central

Fie. 3.—Tyricar Frax Fmres. (x 120 diam.).

canal or lumen is readily distinguished (Fig. 3). A transverse sec-
tion exhibits a number of well defined polygons, each showing a
central opening. An individual flax ctll varies in length from 2o
to 40 mms. ; consequently, the long fibres of combed or hackled
ax line consist of a large number of cells aggregated together.

Flax tontains on an average from 5 to g per cent. hygroscopic
moisture. Its chief physical characteristics which distinguish it
from cotton are its great strength, Tustre, and the pure white
colour it exhibits when fully bleached.

Chemical Composition.—Flax is generally regarded as be-
<onging to the group of compound celluloses known as pecto-
celluloses, but during bleaching the pectic constituento are re:
moved and the bleached fibre consists essentially of cellulose.
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No satisfactory method has yet been discovered for distinguishing,
by chemical means, the cellulose of flax from the cellulose of
cotton. )

Impurities in Raw Flax.—Flax loses from 15 to 30 per cent.
in weight during the bleaching processes, the substances extracted
consisting chiefly of wax, pectic matter, and wood. It has been
shown that the wax consists of a wax alcohol, which is only
slowly attacked by alkalies, a property that renders its ready and
complete removal from the fibres in an economical manner a
problem of considerable difficulty. Pectic matters form the great-
est bulk of the substances removed during bleaching.

Action of Chemicals.—The action of the more important
chemicals used in laundry work on linen cellulose is much the same
as on cotton cellulose, although it is generally admitted that the
former is more sensitive to the action of acids, alkalies, and
oxidising agents than cotton cellulose.

Solutions of sodium carbonale at 100 deg. C. have no imme-
diate weakening effect on bleached linen, but prolonged and
intermittent treatments are considered to be more or less injurious,
especially if the solutions are strong. Weak solutions of caustic
soda appecar to act more energetically on-linen than on cotton.
According to Farrell and Goldsmith (** Jour. Soc. Dyers and Col-
ourists,”’ 1910, p. 19g), 4 2 per cent. solution of caustic soda at
the boil produces a yelloW colour on both fibres, although the
same cffect is not produced even with a 5 per cent. solution of
sodium carbonate under like conditions.  These authors also
maintain that the production of the yellow colour is independent
of the presence of air, for if the latter be excluded by leading
hydrogen through the solution, or if air is bubbled through the
solution, the discoloration in a single experiment is not notice-
ably different.

The fibres of linen which have been weakened by the exces-
sive use of alkalies exhibit peculiar bulb-like swellings at irregu-
lar “intervals. This characteristic appearance was first noticed
by Pope, and later by Jackson. It was also ndticed that the
transverse markings frequently observablerin normal fibres werg
scarcely discernible in damaged fibres.

Similar effects are exhibited by the fibres of cotton articles,

which have been tendered by excessive treatment with alkalies,
and all goods which have been damagedsin this way give rise to a
considerable amount of ‘‘lint "’ or ** fluff.’

Action of Sodium Silicate.—1It is the general opinion amongst
those authorities who have noted the results of using sodiunt
silicate’ gr washing powders containing this substance for cleans<
ing the vegetable fibres, that, sooner or later, hot solutions exert
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an injurious action, and the results of a series of® Careful experi-
ments which has been carried out by several investigators appear
to confirm this opinion. The authors referred to above, state that
a hot dilute solution of sodium silicate in presence of hard water
brings about the precipitation of silica in conjunction with cal-
cium and presumably magnesium salts, if the latter happen td he
present in the water, and it seems as if thls statement holds good
whether sodium carhonate is present or not. The precipitated
matter is deposited on the fibres® of the articles being washed,
with the result that increased friction is set up, and the goods
are gradually weakened.

In one experiment it was found that the weight of the ash of
a fabric increased ten times after one washing with a silicate
powder free from soap. In another experiment a silicate
powder containing soap was used for twelve washes. The per-
centages of ash before and aflter the experiment are given in the
following table :—

. Per cent. of ash before Per cent. of ash after
k Material. " washing. washing.
TINEN ...... 0-13 2-0
CorToNn ... 0-06 22

The objection to the deposit of inedluble mattér on the fibres
is that it induces increased friction during the subsequent ironing
operations, with the result that the fibres become brittle and
easily break off, lecaving the articles more or less threadbare. It
was found that the development of brittleness was accompanied
by a loss in tensile strength if the goods were subsequently ironed,
but the loss was by no means proportionate.  Leimdorfer states
that the deposit caused by silicate of soda is easily washed out of
cotton goods, but linen goods retain it, and ultimately gain in
weight if repeatedly washed in pure sodium silicate solution. If
soap is used, however, in conjunction with silicate of soda, the
lather exerts gretarding influence on ghe deposition of silica and
calcium salts on the fibres. The following tables (* Seifensieder
&eitung,” 1908, pp. 279, 1271) give the results of several ex-
periments_carried out by Leimdodrfer on the action of soap and
sodium silicate solutions respectively on the tenacity and weight
of cellulose articles of different textuwes :—
.
TWENTY WASHES IN MACHINE.
(Soap Solution.)
Linen. Cotton.

‘ N
Coarse.  Medium.  Fine.

35 4 62 2
176 19-0 213 18'5

Loss of weight .........
Loss of tenacity ......
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¢ fWENTY WASHES IN MACHINE.
(Sodium Silicate Solution.)
Linen. Cotton.
Cosrge. f\ieldiixm. Fine. Loss of 114
. Gain of weight  0.09 3 026 oss of weight -
lﬂé Na,81,0, {Loss of tenacity 25 26-1 284 Loss of tenacity 261
5% Na,8i.0, Gain of weight  0-32 161 073  Loss of weight 19-7
% Na;51,05 {Loss of ten city 314 332 366 Loss of tenacity 3-32

: Gain of weight 127 21 046  Loss of weight 17-54
108 N0, {Fosd of tenacity 38 402 391  Loss of tenacity 4P6.

Action of Acids.—Cold dilute mineral acids, e.g., sulphuric
and hydrochloric acids have practically no effect on the strength of
the fibre under ordinary working conditions, but disintegration of
the material takes place if such liquids are used hot or allowed to
hecome concentrated.  Cold or hot solutions of organic acids, such
as oxalic and tartaric acids, have no action on the linen fibre under
the usual conditions prevailing in the laundry. It is of great
importance, however, that goods which have heen treated with
oxalic acid, should be-thoroughly washed before drying, in order
to prevent disruption of the cell walls by the subsequent crystalli-
sation of traces of acid left in the fibres.

The usc of hard water in conjunction with oxalic acid may
cause a deposition of insoluble oxalates in the fibres of the articles
undergoing treatment, with the result that a greater amount of
friction is induced in the subscquent finishing processes than in
the casc of goods which arec not contaminated with insoluble
inelastic matter.

Oxidising agents, such as solutions of bleaching powder and
sodium hypochlorite, exert a disintegrating action on linen under
favourable conditions. Weak solutions have no apparent cffect
if allowed to act for a short time only, and if used at the ordinary
temperature, but too long a treatment or the use of warm solutions,
is liable to cause tendering, especially in the absence of oxidisable
matter other than the fibres. Strong solutions act very energeti-
cally, especially if warm, the fibre being gradually converted into
oxycellulose. © ¢

JUTE.

This fibre forms the bast portion of various species of
Corchorus, the most important being Corchorus capsularis.
It is a native of India, and is cultivated to a very large extent

- in the north and north-east of Bengal. #

-

. The plant is an annual, attaining a height of 5 to 10 feet,
and the fibre is separated from the woody matter, etc., by similar
. processes to those employed for the separation of flax. Asarule,



THE TECHNOI;OGY OF THE TEXTILE FIBRES . jht}

the stems are packed in crates, and the lattgm placed in a
sluggish river. Fermentation begins very readily, and after a few
days the bark separates from the stem. The straw is then re-
moved by a stripping process, and the fibres separated, well-
washed, and dried.

Raw jute fibre has a length of from 1} to 2} yards leng,
but about 12 inches of the root end is cut off before being spun
into yarn; these cuttings, which are known as jute ‘‘ butts,”” are .
u&ed* for making paper. .

The remaining portion of the fibre is softened by a treat-
ment with an oil emulsion, and is subsequently hackled and spun
into yarn. Jute is largely. employed in the manufacture of sack.
ing, ropes, and carpets. Just as in the casc of flax, the bast
cells of jute arc very small, varying from 1.5 to 5 mms. in length;
consequently, a raw fibre of commerce is made up of innumerable
fibrille cemented together to form one long continuous fibre.

Jute does not possess any characteristic appearance when
examined under the microscope.  The fibres are perfectly straight,
and usually covered with fine longitudinal markings.

A transverse section of a fibre exhibits a number of cells—
usually pentagonal or hexagonal in shape—which appear to be
bound together by a translucent substance. Each cell shows a
relatively large central opening.

Chemical Composition.—According’ to Cross and Bevan, jute
does not contain free cellulose, but consists of a substance termed
bastose, combined with oxidised cellulose, to which the name"
corchoro-bastose has been given. It belongs to the group of
celluloses known as ligno-celluloses, and as a rule is more readily
attacked by chemicals than other vegetable fibres. Jute materials
are seldom dealt with in the Jaundry. On treating with chlorine,
the fibre is converted into a chlorinated product, which in presence
of sodium sulphite gives rise to a crimson colour.

CHINA-GRASS, RAMIE, OR RHEA.

This fibrg constitutes the bast pertion of Boehmeria nivea,
whch belongs to the gettle family. It is chiefly grown in China,
dndia, and the Eastern Archipelago.

The fibre is separated from the green stems by hand or
machine, the process being termed decortication. Retting pro-
cesses are inapplicable, gs the outer. fark of the plant is cemented
to the bast fibres by a pulpy substance which cannot be readily
resolved by fermentative processes into simpler substances with-
Wout injuriously affecting the fibres. The best hand decorticated
Jfibre still retains about 20 to 25 per cent. of gummy gnd other.
impurities, and considerable difficulty is experienced in removing .
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the gum after if has hecome dry. Many processes have been in-
troduced for effecting the mechanical separation of the fibres from
the dry stem and bark, but few of these appear to have met with
much success.

Ramie is easily bleached, and the purified fibre consists of
celldlose. Goods made of China-grass, or those containing effect
threads of the material, may* be treated in the laundry in the
same way as linen, but excessive friction should be av mdcd

China-grass may be distinguished from cotton and linen by
its appearance under the microscope (Fig. 4), and by means of its
characteristic physical properties.

Fi16. 4.—Cuma-Grass. (% 120 diam.).

SECTION II.-- ANIMAL FIBRES.
WOOL.

This fibre is usually rpgarded as the hair of the sheep, but
the hair of certain goats$, such as Cashmere, Mohalr, alpaca, and
the hair of the camel are generally classed dnder the same term.

Wool from different animals varies considerably in quality,
and even the fleece of any one animal may be sepafated into
portions of varying degrees, of fineness, length, lustre, etc. The
separation of wool into the various qualities is carried out hy
hand, the operation being known as wool-sqrting. A considerable
quantity of wool is produced in the United Kingdom, but British
“manufacturers are dependent chiefly upon Australia, New Zea-
land, Tgsmania, and Cape Colony for the bulk of their. wool

‘ supply
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The length of the wool fibre—i.e., a lock ®r strand pulled
rom the bulk——is known as its staple, and we may distinguish
between long-stapled wool (over 1}ins. long), and short-
stapled wool. The diameter of the fibre is proportional
to its length.  Long-stapled wool is generally combed and
subsequently spun into worsted yarn, whilst the shorter qualities
are carded and finally spun into woollensyarn. Worsted yarn is
used for the manufacture of the best qualities of coatings, ladies’
dress goods, ete.  Woollen yarn js used principally in the produc-
tion of goods which are subjected subscequently to a fulling or
felting operation in order to impart a thicker and fuller handle to
the fabrics. .

Botany 1V ool.—This is the general name given to the finer
varieties of merino and crossbred wools which are imported from
Australia and Cape Colony.

Home Grown Wool.—This may be roughly classified as
coarse and long-stapled lustre wool.  Home-grown wools are used
chiefly in the manufacture of specialities.

Cashmere.—This varicty is obtained from the cashmere goat,
which is found in the hilly regions of Cashmere and Tibet. The
hair of the goat frequently attains a length of 18 inches.

Mohair is the hair of the Angora goat, and is imported in
very large quantitics, chiefly from Cape Colony and Turkey. It
possesses a high lustre, and is used pripcipally in the manufacture
of ladies’ lustre dress fabrics. ¢

Alpaca is obtained from an animal belonging to the Camel
family of the same genus as the Llama. The Alpaca goat is a
native of the Andes, being found chiefly on the high mountains
of Peru and Chili.  Alpaca was first introduced into England by
Sir Titus Salt, and is now used in large quantities for the manu-
facture of shawls, light cloths for warm climates, linings, etc.
The hair is very soft and elastic, and varies in colour, being some-
times grey, sometimes yellowish brown, and occasionally almost
black.

Physical Structure and Properties.—A careful microscopical
examination of a typical wool fibre rewcals three portions, viz. :—
1. Flattened outer hogny scales; 2. A middle portion consisting
©f fibrous shaped cells, and, 3. A central cavity filled with cells of
more or Jess globular shape. The outer scales are funnel-like in
shape and overlap cach other, thus causing the fibre to exhibit a
serrated appearance. It is generally recognised that the
dimensions, uniformity, *and compactness of the outer scales de-
termine the lustre and strength of the wool.

Wool differs from the vegetable fibres in that it possesses
certain important physical properties, which are not possessed by
the former. It also possesses greater elasticity and stréhgth and
1s more lustrous than the vegetable fibres.



22 MODERN LAUNDRY WORK

Curliness and the property of becoming felted under certain
conditions are properties peculiar to wool. The latter property
is distinctive of wool and allied fibres, and has been utilised from
very early times for the production of felted fabrics by subjecting
wool, in the presence of water, to friction and pressure, which cause
the”outer scales of one fibre to become interlocked with the scales
of another, Large quantities:of wool are felted for the manufac-
ture of hats, slippers, saddles, etc. It has been found that
wool which possesses well developed outer scales and considerable
elasticity is most suited for the process. Felting or fulling is car-
ried on with the aid of special machinery, and generally in a warm
and slightly acid or alkaline solution.

The shrinkage which frequently takes place during the wash-
ing of woollen garments in the laundry is due to a partial felting
of the fibres, and it is common knowledge that hot alkaline

Fie. 5,—Tyrican Woor Fines. (x 120 diam.).

.

liquors cause a greater shrinkage than warm slightly alkaline, or

neuytral liquors, the degreg of shrinkage also varying with the -

amount of friction employed. ‘

Hygroscopic Moisture.—Wool absorb§ about 14 per cent. qf
moisture under ordinary conditions and retains it very tenaciously.
Under abnormal conditions, e.g., in a damp atmosphére, it will
absorb as much as 50 per cgnt. of moisture without feeling wet. .

Action of Heat on Wool.—When wool is dried at a tempera-
ture of 120 deg. F., it loses from 7 to 1q per cent. of its hygro-

scopic moisture, and if drying takes place at 212 deg. F., a further -

loss of 5 to 8 per cent. occurs. After drying at 120 deg. F., the
wool wik again absorb moisture up to the original amount, but if

dried at 212 deg. F., only part of the original moisture is regained
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on exposure to the air. This seems to show that wool undergoes
a peculiar alteration if heated at 212 deg. F. for some time, and
it is well known among dyers and launderers, that the drying of
woollen materials at high temperatures results in the destruction
of some of the most important properties of the fibre, rendering it
brittle, devoid of lustre, yellowish in colour, and considerhbly
reduced in strength and elasticity. * °

» Wool becomes more or less plastic when placed in water at
10b deg. C., or when subjected to the action of steam, and the
shape it attains under such conditions is retained on cooling.
Certain important finishing processes are dependent upon this
property. .

Chemical Composition.—Wool differs from other textile
fibres in that it contains the elements nitrogen and sulphur in
addition to carbon, hydrogen, and oxygen. Silk also contains
nitrogen hut no sulphur, while most of the purified vegetable fibres
contain only the three elements—carbon, hydrogen, and oxygen.
The substance of purified wool fibre is termed keratin, and is
closely allied in chemical composition to the members of a class
of substances known as proteids or albuminoids, of which class
egg albumen is a typical representative.  All proteids contain the
five clements C, H, O, N, and S, as well as a small amount of
mineral matter. A table is given below in which the figures
obtained by the analyses of wool and gdbumen are compared :—

Comparison of Analyses of tne Wool Substance
and Egg Albumen.

; : }Wml Substancé (Bowman). Egg Albumen.
| c.. N 50-8 5148
H | 72 676
0 | 212 2266
N J 185 1814
8. . 23 ' 0:96
’ 1000 10000

The amount of gsulphur in wool varies considerably (from
sabout 2 to 4 per cent.), and according to Chevreul it appears to
be of twg kinds, one of which may be removed by long treatment
with weak alkalics, while the other seems to be unaffected.
Many of the stuins contracted by weollen articles in the laundry
are caused by contact with metals, which under suitable conditions
are capable of forming coloured sulphides with the sulphur in
the wool.

The presence of sulphur may be readily demonstrated by
placing a piece of white wool in a solution of plumbi® of soda
contained in a boiling tube, and gently warming the solution. In
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a few seconds tthe wool acquires a brownish colour, which finally
becomes almost black. Plumbite of soda is made by slowly add-
ing caustic soda solution to a solution of lead acetate until the
precipitate first formed is just redissolved on boiling the mixture.

Action of Acids.—The effect of dilute acids, such as acetic,
formic, hydrochloric, sulphuric, etc., on the wool fibre is practi-
cally negligible even at an elevated temperature. Strong sulphuric,
nitric, and hydrochloric acids, bring about complete disintegration
of the fibre more or less rapidly. Weak hot nitric acid impart§ a
yellow colour to the fibre.

Action of Alkalies.—Wool differs from the vegetable fibres
in being very readily attacked by alkalies, the ultimate effect being
dependent upon the nature of the alkali, strength of solution, and
temperature. Weak solutions of sodium or potassium carbonare
have little effect on the fibre if used at a low temperature, but
excrcise a destructive action at clevated temperatures.  Wool is
completely disintegrated if boiled for some time in a compara-
tively weak solution of sodium carbonate.

Weak solutions of the caustic "alkalies excrcise a powerful
destructive action even in the cold, while at the hoiling point dis-
solution takes place more or less readily.

Ammonia, solutions of neutral soups, and borax, are generally
used in the laundry for cleansing woollen articles as they do not
appear to exercise an injurious action on the fibre under ordinary
working conditions. .

Action of Oxidising and Reducing Agents.—Solutions of
bleaching powder and sodium hypochlorite have an injurious action
on wool, causing it to become harsh, and yellow. Consequently,
they cannot be used for bleaching purposes, although they are
employed for chlorinating certain kinds of yarn, in order to render
the manufactured goods unshrinkable. They are also used in the
preparation of woollen goods or unions, which have to be subse-
quently printed with thickened solutions of dyes. The chlorinated
fibre exhibits a better lustre than untreated wool, and has a greater
affinity for dyes. The latter property was first noticed by john

. Mercer, who experienced considerable difficulty in obtaining the
same shade of colour in the printing of cotton and «woollen unions
—i.e., delaines. ' ¢

A solution of permanganate of potash readily oxidises thé
colouring matter of wool, the product being colourless. It is
sometimes .employed for bleaching woollen articles, and in such
cases the bath should be rerdered acid by the addition of a small
quantity of sulphuric or hydrochloric acid. After treatment, the
wool is washed and then placed in a bath of sulphurous acid in
order to remove the precipitated hydrated oxide of manganese.

Ordinary. reducing . agents, such as sulphurous acid, and®
sodium Rydrosulphite, exercise a decolourising action on the yel-
lowish colauring matter of wool, the former being largely used for
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.
““ stoving "’ certain kinds of manufactured goods.e 1In *‘ stoving,
the articles in the moist condition are hung in a suitable chamber
or ‘“‘stove,”” and exposed to the action of sulphur dioxide gas,
which in presence of moisture forms sulphurous acid.

The colourless reduction product or products formed by the
action of sulphurous acid on the colouring matter of wool, appears
to be rcadily decomposed, the original colur of the wool gradually
reappearing on exposing the goods to atmospheric influences for a
comparatively short time, while weak alkaline solutions, such as
are used in washing operations, Tacilitate their decomposition.

”

SILK.

By the term silk is meant the fibrous substance produced by
various species of the silk worm for the purpose of forming nests
or ‘‘cocoons,” in which they pass the chrysalis stage of their

existence.
The true silks of commerce may be divided into two classes,
viz. :—1. Those produced, by worms reared under artificial con-

ditions, and 2. Those varietics produced by worms which are
found in the forests of India, China, and Japan. The best known
and most important variety belongs to the first class, and is
produced by the mulherry silkworm, Bombyx mori, large numbers
of which are reared in Southern Kuropd, China, India, and Japan.
In Europe the eggs are hatched in specially constructed buildings
in which the temperature can be easily regulated.  After hatching,
the young insects are systematically fed on the leaves of the mul-
berry tree. At the end of about a month the worms become rest-
less, and cease to feed. At this stage they are placed on birch
twigs, where they ‘“spin’’ their cocoons.  * Spinning *’ lasts
about three days. The cocoons are then collected, and those in-
tended for the market are subjected to the action of steam in order
to kill the worms.

The silk substance utilised by the worm in ** spinning ** its
cocoon is secreted by glands symmetrically situated on cither side
of the body, gnd commupicating with cach other by means of a
capillary tube with a fine orifice in the head of the worm, known
as the *‘ spinnerct.”” "On coming in contact with the air the two
gelatinou§ fibres solidify and become cemented together along
their length.

In order to get a relatively strag thread several fibres are
reeled into one, the proc&ss being carried out by placing a number
of cocoons into water at a temperature of about Go deg. C., so
as to soften the gummy substance which binds the fibres together,
and then reeling a greater or less number of fibres into a single
thread of raw silk. ¢

Organzine or warp silk is prepared by twisting together
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about 12 to 18%f the imported raw silk threads. Weft or tram
silk contains a less number of threads as well as less twist.

The cocoons which have been spoilt owing to one cause or
another, are thoroughly cleansed first with water, and then with
a weak solution of sodium carbonate. Finally the purified silk
is earded and subsequently spun into yarn. Silk treated in this
way is known as spun eilk. .

Physical Structure and Properties.-—Raw silk is of a cream
or yellowish colour, and exhibifs little lustre. A single fibfe 8b-
tained from a cocoon varies in length from 500 to about 1,500
yards, and in diameter from o.01 to 0.0z mms. Its specific
gravity is almost 1.4. When a single fibre is examined under
the microscope it exhibits the appearance of two straight trans-
parent stick-like fibres, cemented togcther along their entire
length (Fig. 6). The fibre is completely devoid of cellular struc-
ture.

Fia. 6. - Raw Smk. (x 120 diam.).

13

On boiling with soap ‘solution the outer covering of cement-
ing material is removed, and each pair of filres becomes separated,
the high gloss so characteristic of silk being developed at the
same time. This process is termed ‘‘ boiling-off,”’ the treated
fibre being known as ‘‘ boijed-off "’ silk.

Silk possesses many important physical properties - Which
render it of the utmost importance in the manufacture of textile
materials.  As regards lustre and strength, it is pre-eminent
among natural fibres, and in common with wool, it possesses &
high degree of elasticity. Silk is heavier than water, in which it
is insoluble, and as. it lacks the power of readily conducting elec-
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tricity, great care has to be exercised in textile Ya?:tories, owing
to the danger of fire.

Bombyx mori silk will absorb as much as 3o per cent. of
moisture without feeling wet, and owing to its expensive nature,
conditioning houses have been established in many industrial
centres for the purposc of determining its hygrometric condition
whenever required. The legal amount of moisture allowed is 11

cent.

Chemical Composition.—A fibre of raw silk consists essen-
tially of an inner portion which is known as fibroin, and an outer
portion termed sericin, or silk gum. Fibroin constitutes the fibre
proper, while sericin or silk-gum consists of a thin outer covering
or sheath, which, as previously mentioned, is removed by weak
alkalies in the boiling-off operation. Irom a consideration of the
hehaviour of fibroin and sericin toward various reagents, it is
concluded that they are different chemical substances, and careful
chemical analyses have yielded results which correspond to the
following  formula :—Fibroin, C,,H,,N;0, and sericin,
CIBHZEN:':ON‘ . .

It will be seen that fibroin differs from purified vegetable
fibres in that it contains nitrogen, and it may be readily dis-
tinguished from wool and hair owing to the absence of sulphur.
The silk fibre behaves in many respects like the proteids.

Action of Acids.—Weak acids arp absorbed by silk and are
completely removed only with difficulty.  Silk is frequently treated
in finishing operations with a weak solution of acetic, sulphuric,
or tartaric acid, for the purpose of enhancing the lustre and de-
veloping a peculiar rustling sound known as *‘ scroop.””  Hot
weak mineral acids have a destructive action on the fibre, while
strong acids readily dissolve it. Warm dilute nitric acid imparts
a yellow colour to the fibre, and this is changed to orange by
subsequent treatment with alkalies.

Action of Alkalies.—Silk is readily acted upon by alkalies,
but not so energetically as in the case of wool. Weak solutions
of caustic soda have no pronounced action in the cold, but act
injuriously ory the fibre at an clevgted temperature. At the
ordinary temperature, silk may be printed with thickened caustic
roda solution of a strength cquivalent to 20 deg. Tw., without
any appreciable destructive action taking place.  Moderately
strong hot solutions, however, completely dissolve the silk.

As a general rule, hot weak solusions of the alkali-carbonates
have very little injurious action on the silk fibre, but strong hot
solutions are destructive.

Ammonia and soap solutions have no appreciable action under
the conditions which prevail in the laundry.

Action of Oxidising Agents.—Strong solutions of #dium or
calcium hypochlorite attack silk and ultimately destroy it; very
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¢

weak solutidns, have no immediate injurious action, but they
appear to alter the nature of the fibre in such a way as to cause
it to have a greater affinity for colouring matters.

Strong solutions of permunguanate of potash exercise a dis-
integrating action on the fibre, but weak solutions containing a
little acid are often used for bleaching purposes.  The best
bleaching agent for silk, however, is hydrogen peroxide.

Behaviour towards Solutions of Metallic Salts.—Silk readily
absorbs many metallic salts from cold moderately strong solutions,
and this property is utilised in" the weighting of silk.  Weighted
silk goods which have been worn for some time are very easily
tendered, and nced to he treated with the greatest care in the
cleansing processes, cspecially if they are contaminated with
perspiration stains.

Wild Silks.—The varicties of silk belonging te the second
class are generally termed wild silks. A very large number is
known, but the only one which appears to he used on a large
scale is Tussah or Tussore Silk. 1t is the product of the silk moth
Antherea myllita, and is usually imported in the spun condition
from India and China. The cocoons arc found in masses attached
to trees in the jungle. They are much larger than those produced
by the Bombyx mori silkworms. The fibre is double, possesses
great strength, and is of a brownish colour. It is much coarser
than Bombyx mori silk and possesses much less Justre.  Under
the microscope, Tussah gilk appears as a double flat transparent
fibre, each fibre consisting of a number of fibrillze.

Action of Chemicals.—Tussah silk differs from ordinary silk
in its behaviour towards chemical reagents. Alkalies and acids
attack it with difficulty, weak boiling solutions having little or no
effect.  Strong solutions, however, cause a gradual disintegration
of the fibre.  The brown colouring matter associated with the silk
can only be bleached with difficulty.

SECTION IIL—ARTIFICIAL FIBRES.

To the third class of fibres bglong the dlfferent varieties of
silk prepared by artificial means. The most important of these
are manufactured from wood pulp cellulose, although other raw
materials have been used from time to time. The fundamental
principles underlying all me¢thods of manufacturing artificial silk
from wood pulp are essentially the satne. In the first place a
solution of cellulose of sufficient viscosity is prepared. Secondly,
this is forced through fine orifices into a coagulating medium;
and, in the third place, the fibres thus obtained are reeled intd*
threads.e The best known commercial varieties of artificial silk
are termed Chardonnet, Glanzstoff, and viscose silk respectively.
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Chardonnet Silk.—This is prepared by nitratin® Cellulose with
mixture of nitric and sulphuric acids and dissolving the product
1 a mixture of alcohol and ether.  The solution is then forced
hrough fine jets into a suitable medium, so as to precipitate the
itrated cellulose in the form of endless fibres, which are immedi-
tely recled into threads. Artificial silk made from nitrated ceblu-
>se is very inflammable, and on this acceunt it is customary to
“denitrate *’ it by agitation in ammonium sulphide, weak nitric
cid, ®te., before it is sent into commerce. This variety is being
rradually displaced by those mentioned below.

Glanzstoff. —This product is prepared by dissolving cellulose
1 ammoniacal copper hydrate, and procceding as above. It dif-
ers from the latter in that it is not so inflammable, and when
repared by Thicle’s process, is said to be almost indistinguish-
ble from natural silk.  According to Dreaper (** Jour. Soc. Dyers
nd Colourists,” p. 8, 1907), it is possible to produce individual
hreads containing as many as eighty filaments, whereas a natural
ilk thread of the same size only contains about 7 to g filaments.

Viscose Silk.--The preparation of artifici: |l silk from viscose
1as been carried on suce essfully for some considerable time. Wood
wlp is the raw material, which is first impregnated with strong
:austic soda and prcxsed; the alkaline material is next subjected
o the action of the vapour of carbon disulphide for several hours,
vhen a new product is formed which is believed to be a (clluloqr-
tanthate, thc term viscose having hebn given 1o it by its dis-
overers, viz. , Bevan, and Beadle. The product dis-
iolves re ulilv mn W‘ltt‘r yicldmg a viscous liquid from which the
ellulose is pr ecipitated in continuous threads by forcing the solu-
ion through jets into a solution of common salt or alcohol.

Solutions of cellulose in other reagents have been suggested
or the preparation of artificial silk.  The use of acetates of
sellulose for the same purpose docs not appear to have passed
nuch beyond the experimental stage.

Goods containing artificial silk clfects are not often treated in
‘he laundry, but whenever such eftects are met with, the greatest
ware should be, exercised during the wathg ()per'ltlon Luke-
varm or cold tleansin hquors are désirable, and the operation
,hould he completed as quickly as possible. As a general rule,
t is hest o subject such goods to a dry cleaning process. Arti-
icial silk Is much more lustrous than natural silk. Hence, it can
asually be distinguished from the latser by merc inspection.
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CHAPTER Il
Materials Used in Laundry Work.

The materials used by the laundercr may be classified as
follows : — ) '
1. Washing, scouring, or detergent substances. , «
Souring agents.
Whitening agents.
Finishing compounds.
Miscellancous substances.

AR XN

SECTION I.—WASHING MATERIALS.

To the first class of substances belong soap, washing soda,
** alkali,”” ammonia, silicate of soda, caustic soda, and a few other
detergents of minor importance.  Of these, soap is universally
employed, and constitutes the most important cleansing agent used
in the laundry industry. The various forms of sodium carbonate
are also generally used; ammonia is chiefly used for woollen and
silk goods, while silicate of soda is a common constituent of
** washing powder ”’ or ‘‘ lessives,”” which are used to a consider-
able extent on the continent. Caustic soda finds only a limited
application in the Jaundry sindustry of this country, although it is
often employed in American practice.

Borax, soap-bark, eic., are rarely employed alone, but they
are commonly used in the manufacture of many of the proprietary
‘“lessives '’ which are on the market.

Soap.—Ordinary soap is the chief product obtained by the
action of a solution of caustic soda or caustic potash on veget-
able and animal oils and fats. The latter substances belong to a
‘ctass of chemical compounds termed glycerides, which consist of
fatty acids, combined with glycerine.

When a glyceride is boiled with a solution of caustic soda or
potash, chemical action takes place, with the result that the fatty
acid of the glyceride forms a salt of soda or pothsh—i.e., soap,
and glycerine is liberated. ¢

The chemical change which takes place in this important
reaction, may be represented by means of the following equation,
in which tallow is regarded as consisting of the glyceride known

chemically as tristearin :—* .

CyBy 000} T O Na C,;H,C0 Na /O
CyHyCO0—{ C.H,+ OH { Na} = {C,H,C00 Na + C,H,—O0H,
0,H, 09" OH | Na) |C,H,C00 Na -~ \om

Tallow px::f.ristearin + caustic soda = soap or sodjum stearate + glycerine.
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.
f the free fatty acid known as stéaric acid were uiged instead of
he compound which it forms with glycerine, i.e., tristearin, the
ollowing reaction would occur :—

C,H,C00 : H+ OH : Na = C;H,COO Na + H,0.
: : .
Stearic acid + caustic soda = soap or sodium stearate - water.

[hig reaction may be compared with the simple change which takes
al&f:e‘on neutralising hydrochloric, acid with caustic soda, as re-
sresented by the following equation :—

\Ve see¢ from the second equation given above that only soap
ind water are formed when a free fatty acid is treated with an
1lkali. Furthermore, chemical action takes place more readily than
when an oil or fat is used, but the free fatty acids are generally
found in nature in combination with glycerine. Hence, they have
to be prepared from the fats and oils whenever required ; and if it
were necessary, when making soap, to first of all prepare and
isolate the fatty acids, and subsequently to neutralise them by
means of alkalies, the cost of the process would be considerably
enhanced.

In some cases, however, notably in the manufacture of
candles, and in the distillation of recovered grease, free fatty
acids are obtained in considerable quantity, and thesc are largely
employed in soap making.

When an oil or fat has been completely converted into soap,
the oil or fat is said to have been saponified, and the process of
boiling with caustic soda or potash is called a saponification
process.

Only vegetable and animal oils and fats are capable of form-
ing soaps—i.e., they are saponifiable.

Lubricating oils are usually derived from mineral sources
and are unsaponifiable; therefore, mineral oil stains on textile
fabrics cannotsbe readily removed by acting on them with a solu-
tion of caustic soda @~ sodium carbonate.
®  Commercial soaps are distinguished as ‘‘ hard "’ or soda soaps,
and “sofs " or potash soaps, according to the particular alkali
which has been used in the process of manufacture. When caustic
'soda is employed, the sogp obtained i¥’hard, while the soaps made
with caustic potash are invariably of a soft nature.

The most important varieties of soap for laundry work are
sknown as ‘‘ white curd >’ and ‘‘ mottled curd.” The latter derives
“its name from its peculiar mottled appearance, which i caused
by some of the impurities remaining in the interstices.  Ultra-
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marine and mhnganese dioxide are used for colouring purposes
in the manufacture of blue, and grey mottled soaps respectively.
White curd soaps are generally made from a mixture of tallow
and a greater or less proportion of cocoanut oil, bleached palm-
oil, or cotton-seed oil. Bone grease and kitchen fat are com-
monly employed in the manufacture of mottled curd, while a pro-
portion of resin is frequently’ used in the preparation of certain
brands of both varicties. Although resin is not a glyceride, it
possesses the property of forming a soft soapy mass when boiled
with alkalies. The product is commonly known as ‘' resin soap,”
and is readily soluble in water. Brown or *‘ black *’ soaps are also
used in the laundry to a considerable extent.  They are made
principally from ‘“ olein ’* or recovered grease, and frequently con-
tain considerable quantities of unsaponifiable muatter. . They arc
much valued on account of their excellent detergent properties.
Olive oil is largely used in the manufacture of *“olive oil soaps,’”
which are invaluable for washing woollens and silks, as well as col-
oured goods. Many variétics ol so-called ** olive oil soaps,”” how-
ever, arc made from cheaper oils and coloured to imitate the real
article. The use of tallow alone, in the manufacture of a curd soap
results in the production of an exceedingly hard variety, which,
not being readily soluble in water, possesses weak lathering pro-
pertics. If tallow is usal in conjunction with resin or cocoanut
oil, however, a softer soap is obtained, and it is well known
amongst manufacturers that such a soap is more readily soluble
in water, than a pure tallow soap, while it is also cheaper to
produce.

It is a matter of common observation that the solubility of
a soap is intimately associated with its lathering properties, for
it is generally found that a soap which is comparatively difficult
to dissolve does not lather so readily either in *“ hard’’ or ** soft **
water as a more soluble soap.

From these statements it will be evident that the lathering
property of a soap is considerably influenced by the nature of
the raw materials used irf its manufacture. Nof only does the
use of certain oils and fats favour the ¢production of readil
soluble soaps, but the solubility—and consequently the lathering
property—may be further increased by replacing sothe of the
caustic soda with caustic pgtash.

Manufacture of Soap.—There are swo principal methods hy
which most commercial laundry soaps are’ made, these being
lknown as the boiling process and the * cold " process respectively.
The boiling process of making hard curd soaps on a large scale®
is carried out as follows :—The oil or fat is first heated in a large
pan provided with open and closed steam pipes, and a solution
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of caustic soda added gradually. The pasty m#s$ which first
forms, consists essentially of partially formed soap with wl}ich
is incorporated a considerable amount of water and glycerine.
Further boiling and the addition of more caustic soda is necessary,
in order to bring about a more effectual conversion of the oil or
fat into soap. As soon as the chief boiling process is finishtd,
the contents of the pan are subjected to an operation_ k_nown as
““ gsaining,” which depends upon the fact that soap is insoluble
in a solution of common salt. A steong brine is therefore prepared
and added to the pasty mass, which, after standing for some
time, scparates into two layers, the soap floating on top of the
diluted brine and glycerine. The lower layer is then run off and
the soap boiled up again with a weak solution of caustic soda, so
as to effect the complete conversion of the last traces of oil or
fat into soap.
¢ The *“ finishing ” of the soap is a kind of cleansing process;
it consists of various treatments with water or weak caustic soda
solutions, the mass being allowed to stand after each treatment,
whereby the impurities separate and are subsequently removed.
The purified soap is then boiled again until the soap maker judges
the operation to be complete; finally it is run into frames and
allowed to cool.

Soap which has been separated aceording to the above pro-
cess ig said to have been ** salted out.®

Large quantities of soap for scouring purposes are made from
various oils and fats, and caustic soda, by the ‘‘ cold’’ process,
which differs from the boiling process in that the ‘‘ salting out >
operation is omitted; consequently, a greater or less amount of
glycerine and water, as well as other impurities, remain incor-
porated with the soap.

The chief oils used in the ‘“cold*’ process comprise palm oil,
cotton-seed oil, castor oil, olive oil, and linseed oil. Another oily
substance which is used to a large extent is known as ‘‘ olein '’ or
‘“ oleic acid.”’ This substance constitutes the red oils obtained as a
bye-product in the manufacture of canéles from tallow and palm
oil. * Olein "’ consista chiefly of a mixture of free fatty acids,
#id readily forms a soap when neutralised ‘with caustic soda or
caustic potash. The carbonates of soda and potassium are also
used in the manufacture of soap from * olein.”

‘“ Soft ** or potash sogp is frequen‘tfy employed in the laundry.
It is generally prepared from linseed oil, cotton-seed oil, or
“olein,” or from mixtures of these, the alkali employed being
saustic potash, either with or without a small quantity of potas-
sium carbonate. The ordinary soft soaps of commerce Susually
contain a considerable amount of water and free alkali as well as
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the glycerine diberated during saponification. ~ They are very
serviceable for the treatment of coarse and greasy cotton and linen
goods when the latter are washed by machine. Although a slight
excess of free caustic soda or potash in a soap used for the
mechanical washing of linen and cotton, is allowable, it is very
important that such soaps should not be used in cases where hand
washing is carried or, for the presence of even a very small
quantity of free alkali ina soap solution, readily exerts a deleterépus
action upon the hands of the operatives.  In such cases a neutral
or superfatted olive oil soap should be employed.

Great skill and experience are necessary in the manufacture
of the best varieties of soap, although there are many kinds
suitable for certain branches of laundry work, which can be
made without much difficulty.

It will be found, however, that the manufacture of soap in the
laundry offers no advantages, because, as a general rule, soap
can be purchased at a cheaper rate than that at which it can be
made on a small scale.’

We give below a few recipes for the manufacture -of various
soaps by the cold process, which is best adapted for making small
quantities at a time.

No. 1 Soap.

751Ibs. cocoanut® oil.

25 Ibs. bleached palm oil.

441bs. caustic soda solution (70 deg. Tw.).

51bs. caustic potash solution (70 deg. Tw.).
Place the oils in an iron vessel provided with a mechanical agita-
tor ‘and a closed steam coil ; raise the temperature of the mixture
to about 100 deg. F., and then add the caustic soda and potash
gradually with constant agitation. As soon as the ingredients
have been thoroughly incorporated, the mass may be run into low
flat vessels termed ‘‘ frames,”’ each having a capacity of from
1} to 2cwt. ; the *‘ frame *’ should be made in three pieces, viz. :—
(1). The bottom piece. (2)« The sides; and (3). The top. The first-
named is grooved near the edges, so ag to receive the sides,
which are bolted together. The top is merely a covering of wood"
In order to prevent the soap sticking to the sides of thed‘ frame,”’
it is customary to line it with wet cloth, prior to the introduction
of the soap. If only a sntall quantity of soap is being made, it
may be left in the pan. In either case, the containing vessel
\ should be covered with sheeting, and the soap allowed to stand
* for several days in order to make sure that all action is over. It

is then yeady for use. If the soap has been ‘‘ framed,” one side
of the *“frame * is first removed, the remaining sides being then
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easily detached. The following ingredients may Be’used in place
of those given above :—
No. 2 Soap.

50 Ibs. cocoanut oil.

25 Ibs. cotton-seed oil.

25lhs. kitchen fat,

50Ibs. caustic soda solution (70 deg. Tw.).

No. 3 Soap.

50 Ibs. cocoanut oil. .

251Ibs. palm oil.

251bs. tallow.

4o Ibs. caustic soda solution (70 deg. Tw.J.

101bs. caustic potash solution (7o deg. Tw.).
Soaps made according to the above recipes may be used both in
the * first ”” and *‘ sccond suds”’ for cleansing ordinary articles,
but as they usually contain excess of free alkali, it is advisable to
give the goods a subscquent rinse in a weak acid, followed by a
thorough rinsing in water. For general work, however, they should
be used in the *‘first suds only, while a good quality of curd
soap should be employed in subsequent operations.

Well made potash or soft soaps, practically free from un-
combined caustic potash, are sometimes employed in the laundry
for washing special articles. The begt kinds of these soaps are
made by the boiling process, but in many cases, ** cold process '
potash soaps are very satisfactory. According to W. ]J. Menzies,
a good potash soap suitable for washing woollen goods can be
made by using the following ingredients : —

50 Ibs. powdered caustic potash free from carbonate.

5 gallons of water.

200 Ibs. Gallipoli olive oil.
The potash is dissolved in the water and the solution cooled. It
is then added gradually to the oil, which is contained in a vessel
of suitable capacity. Thorough stirring is essential, and when
the whole of the alkali has been added, the vessel is covered and
put in a warm®place for a few days. * The above quantities give
an almost neutral soap. Other oils may be used with advantage
%n place of olive oil, e.g., linseed oil, cotton-seed oil, lard oil, etc.,
or mixtusres of these,

Commercial * olein " is another, raw material which is of
special value in making emall quantities of soap.  Good results
are obtained on boiling it with the requisite amount of sodium or
potassium carbonate. For an *‘ olein ' potash soap about 25 to
'30lbs. of potassium carbonate are required for every 100 lbs.
“‘ olein,” while the same amount of * olein ”’ requires abBut 20 to
25 Ibs. sodium carbonate for the production of a soda soap.
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Valuatiot 6f Soap.—A complete and accurate analysis of a
sample of soap is frequently a matter of considerable difficulty,
and especially is this the case when reliable information is re-
quired as to the nature of the fatty matter originally used in its
manufacture. For most textile purposes, however, full analyses
are‘seldom required, and in general, a fairly accurate estimation
of the value of a sample may be deduced from the results obtained
in the determination of water, fatty acids, total alkali, and fvee
alkali. «

Determination of Water.—Weigh out in a porcelain basin
from 3 to 5§ grms. of the soap in thin shavings cut from the
middle of a bar, and place the basin and contents in a steam
oven for about three hours; then cool and weigh; the loss in
weight indicates the water which has evaporated. The heating
and weighing must be repeated until no further loss occurs. From
the result obtained the percentage amount of water can be easily
calculated.

Total Alkali.—The alkali present in soap may he of two
kinds, viz. :—Combined alkali and free alkali. The former consists
of that portion which is combined witu the fatty acids, while the
latter is free or uncombined, i.c., it is in excess of the amount
required to convert the whole of the oil or fat into a neutral soap.
Hence total alkali mcludcs combined alkali + free alkali.

Determination of Totdl Alkali.—About 3 to 5 grms. of the
soap are.dissolved in a small quantity of hot water contained in a
beaker, and a few drops of a solution of methyl orange added.
Normal sulphuric acid is then run into the liquid from a burette,
until the yellow colour changes to pink. Each c.c. of the acid is
equivalent to 0.031 grm. sodium oxide, (Na,O) or o.047 grm.
potassium oxide K,O.

.. If the soap is a soda soap, the result is expressed in terms of
NayO, while the result for a potash soap is expressed as K;O.
Example :—

Weight of soda soap taken = 3.3230 grms.

Volume of normal H,SO, required = g ¢.cs.
Therefore the total Na,O contained in 3.3230 grms. of the
soap = 0.031 X 9 = 0.279 grm., and the per cent. amount =
100 X O. 279

= 8.30.
3.3230
Uncombined or Free Alkali.—The soap,which was dried "in-
‘the experiment for the determination of moisture is dissolved in
Ppure hot alcohol. If a whitish residue is noticed on the bottom "
‘of the beaker . after dissolution has been effected, the. alcoholic -
soamsolutlon should .be carefully decanted into another beaker,
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and the residue rinsed once or twice with pure alfofiol, the wash-
ings being added to the main solution. A few drops of alcoholic
phenolphthalein solution are added and the liquid titrated with
N H,50, until the pink colour disappears. Each c.c. of f
acid used, corresponds to .0o4 grm. NaOH, or, in the case of a
potash soap, to .0056 grm. KOH.  The white residue which re-
mains in the first beaker may contain sodium carbonate—or
K +CQy—which is insoluble in alcohol. Water is added, and the
solution obtained titrated with J¢ acid, nsing a few drops of a
solution of methyl orange as indicator. Each c.c. of acid corre-
sponds to .0053 grm. Na,COy, or to .oo6g grm. K,COq. If
only a few drops of acid are required to change the colour of the
indicator, it will be obvious that the amount of free alkali present
in the sample is insignificant.

Fatly Acids.—There arc several methods in use for the esti-
mation of the fatty acids in a sample of soap, but perhaps the
simplest and best known is the wax method, which is capable of
yielding good results when carried out carcfully. It cannot be
used when the fatty mattet is required for further examination.

About 5 to 8 grms. of the soap are dissolved in hot water
contained in a beaker; a few drops of methyl orange solution are
added and the liquid titrated with -¥H,S0, until about 10 c.cs
have been added over and above the yolume required to change
the colour of the indicator. The liquid is then heated, and about
8 grms. of paraffin wax (which must be accurately weighed)
added to the contents of the beaker ; the wax melts and mixes with
the liquid fatty acids on the surface of the liquid in the beaker.
It is advisable to heat the beaker and contents over a water bath
for a short time, in order to facilitate the separation of all water
from the melted layer of fat and wax. The mixture is then
allowed to cool, when a firm cake of wax and fatty acids is
obtained. Finally, the cake is carefully removed, rinsed with
cold water, allowed to drain, dried with filter paper and weighed.
From the weight obtained, the weight of wax is subtracted, the
result indicating the amount of fatty dcids in the sample of soap
taken. . .

Interpretation of Analytical Results.—In order to arrive at
the approximate value of a sample of soap from the results of
apalysis, certain well-known facts h@ve to be taken into con-
sideration. For example®: —A well made soda soap contains from -
60-66 per cent. fatty acids; it should be practically free from
“unsaPoniﬁed fat, and should not contain more than a trace of free
alkali. The fatty matter is sometimes returned as fatty acids,
but more frequently as fatty anhydrides, in which form % is pre-
sent in soap. In the former case, the figure will be higher than
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the amount df Yatty matter actually present, owing to the hydra-
tion which occurs when the soap is decomposed by acid. This
will be clearly understood if we consider that (a), a fatty anhydride
_consists of two molecules of the corresponding fatty acid, from
which, one molecule of water has been removed, thus:—

C,,H,;.CO
2C,;H,,.COOH =1 7pyes "Co 0+H,0;
Stearic acid= stearlc anhydrlde+water, .8

b), soap is formed by saturating the anhydride with sodium oxide
Na,0), as:—

C,,H,,.CON

C,,H,, CO/
ind (c), that the addition of acid to the soap during analysis,
:auses hydration to take place, the Na,O being displaced by H,0,
ind the free fat acids liberated, as represented by the following
:quation :—

C,,H,.CO O, CON
( >0+0 Na,) +80, 11 ( DO+ 0) +Na,80,.
0

0+Na,0=2C,,H,;,,.COONa;

C,,H,.CO C,;H,.0
Fatty sodium sulphuuc Fatty water + sodium
anhydride oxide acid 7 anhydnde sulphate.
—— ——— e —
Soap € Fatty acid
or 2C,H;,.COONa + H,S0, - 2C.H,.COOH + NaSO0,.
Sodium stearate -+ sulphuric — stearic acid 4 sodium
acid sulphate.

Jence, it is customary to return the fatty matter as anhydride
usually stearic anhydride), and the combined alkali as Na,O.
\s 100 parts of stearic acid are equivalent to g7 parts of the
inhydride, it is only necessary to multiply the weight of the fatty
w0id content, by the factor 0.97 in order to express the result as
stearic anhydride. If unsaponified fat is present, it will be
veighed along with the fatty acids. As a rule small quantities of
ree fat in laundry soaps arc not objectionable for they are more
r less readily neutralised,‘or emulsified, by the alkali used in the
washing operations. The amount of Lom'.)med alkali in a good
juality soap, should not be lower than 7 per cent., while it ma§
se as high as g per cent., according to the nature and amount of
he fatty acids. 100 partg of stearic acid require 10.9 parts of
Na,O for neutralisation, so that the:. approximate theoretical
wmount which should be present in a soap, can be easily cdlcu-
ated from the fatty acid content, thus serving to check the
iwctual figure : obtained. It rarely happens, however, that the
igure” deduced theoretically agrees with the analytical figure,
»wing to the difference in the molecular weights of the fatty acids.
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The lower the molecular weights of the latter, th& Righer will be
the percentage of combined alkali.

The composition of a few typical good quality laundry soaps
is given in the following table :—

- Fatty Combined | Free Alkali| Water,
Kind of Soap. Anhydrides.| Alkali. | (Carbonate).| eto.
Y. hite Curd.......... 60-25 7-38 018 3219
Mottled ,, 64-14 ¢ 8:52 045 26-89
Brown or ¢ Black 62-34 7-45 0-93 29-28
“QOlive Oil” . . 61-24 712 0-20 31-44
Soft ........... ves 40-12 8-80 0-90 50-18

Soap-Powders, Washing Powders, or ‘‘ Lessives.”’—The
majority of the proprietary washing powders on the market, con-
sist of mixtures in various proportions of dried and finely
powdered soap, and sodium carbonate.  Other common con-
stituents are silicate of soda, and borax, while a large number
of powders of recent introduction contain variable quantities of
sodium perhorate. The latter mixtures act both as detergents
and bleaching agents.

Generally speaking, washing powders offer no advantage
over ordinary soap, or mixtures of sogj and sodium carbonate in
known proportions ; they are more readily soluble, however, than
ordinary soap.

It has been shown by several observers that silicate powders
are more or less injurious, owing to the readiness with which
insoluble silica is deposited in the fibres, while it is certainly more
satisfactory to use sodium perborate alone, than when mixed with
several other substances, some of which may be absolutely useless
as detergents, or even act injuriously on the fibres. The value
of unadulterated soap powders is dependent, of course, upon the
nature of the soaps from which they have been made, and the
amount of water present.

The composition of several washing powders is given in the
following table : —

|
I . Dry Soap. Sodium Carbonate. | Silicate of Soda.
1 10-21 66-42 10-43
2. 8503 o 491 —
3. 50-34 41-20 —
4 .. 24:63 62-14 8:76
5 .. 15:42 78:22 —
6. — 52-27 10-43
7 - 45-66 2347
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The table given below (Technische Rundschau, 1909), shows
the variable nature of perborate washing powders :—

Sodinm Perborate Soap. | Sodium | Silicate | v
Water of Crystallisation. Carbonate.  of Soda.

1.. 1040 | 2397 | 2717 836 | 3010
2.. 10-20 * 3880 22-59 272 2569
3. 8:47 3753 | 23.58 288 | 21
4. 9-82 2085 | 3624 350 | 2959
5. 578 855 | 49-27 — 36-40
6. 1104 1443 | 3480 465 | 3418
7. 4-62 3479 | 3691 — 2368
8. 308 1774 | 5115 234 | 2569
9. 809 1737 | 64719 — 975 .

Benzine soaps are sometimes used in the laundry for the local
treatment of stains containing grease. They differ from ordinary
soaps in that they are practically anhydrous, and usually contain
excess of free fatty acids. Their use depends upon the fact
that they are more or less freely soluble in benzine, the solutions
thus obtained, being less liable to take firc under working con-
ditions, than when benzine is used alone, while the possession of
properties which are characteristic of weak alkalies, facilitates
their action on fatty matter, as well as on the dirt with which
it is usually associated, When present in the form of stains on
textile articles. A solution of benzine soap in benzine, exerts a
powerful solvent action even on highly resistant forms of greasy
matter, and when used for removing stains of this nature, it
should he assisted in its action by mild friction, e.g., brushing, in
order to cnsure the intimate contact of the liquid with as large a
surfage as possible of the matter to be removed.

~ Monopole Soap (Bayer).—This is an interesting compound
prepared by heating sulphonated oils, e.g., Turkey-red oil, with
alkali, and boiling the mass until it gelatinises on cooling. It
differs {rom ordinary soap in being unaffected in presence of
various acids, and neutral salts.  Thus, it is not precipitated
when added to water of a high degree of hgrdness, but is actually
capable of effecting the dissolution of the precipitated lime soaps$®
lor ‘“scum,” which are deposited on the washing cylinders, in
jordinary laundry practice. Owing to its strong capillary action,
‘a solution of Monopole sodp is able to wet out articles rapidly,
jand to penetrate into the interior of the fibres with great readi-
ness, thus facilitating the removal of impufities, while it appears
fto exercise a brightening action even on the most sensitive:
icolours. : ’ , ) ‘

“Tetrapol.—This patent detergent has been introduced by the
Bayér Cov,*Ltd. It possesses 'the charactéristic properties of ‘&
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sulphonated oil compound, (e.g., Monopole soap), s well as those
of a non-inflammable, organic solvent of fats. Consequently, it
is entirely free from the common defects associated with the use
of ordinary soap, and from the danger of fire which accompanies
the use of inflammable fat solvents.

Tetrapol has no injurious action on either vegetable or animal
fibres, and the cost of washing is said to compare favourably with
othir detergents.  Its use in conjunction with hard water obviates
the formation of lime-soaps, and ‘consequent incrustation of the
washing cylinders. Other advantages are as follows:—It is
neutral.  Hence, it does not readily induce the shrinkage of
woollen goods. It possesses the capacity of dissolving grease,
etc., in a high degree. The most sensitive colours are unaffected
by its use, and it may be employed with equal advantage in the
cleansing of all classes of fibrous materials.

The washing power of Tetrapol has been compared with eight
other detergents by Leimdorfer, who found that after washing
various articles by hand for twenty times with Tetrapol, the loss
in weight scarcely differed from that which occurred when a good
curd soap was employed, while the resistance against tearing was
considerably higher.  Sensitive fabrics such as those made of silk,
were found to retain their brilliance and elasticity.

L)

P e t— i St ot s aatn 0 ot ot s et s+ mmn  <mestyocae Smmm—
Resulta of Tests after Hand-washing
Twenty Times with :—
Tetrapol. . Seven other Detergents.
Nature of Material. |—- —
Percentage Minimum and Maximum
Losses. Losses.
Weight.| Strength. Weight. Strength.
Linen Fabrics:
Coarse House Linen..| 27 13-8 38 —92 | 186—294
Good Medium Linen..| 32 16-4 42 — 86 | 213 — 326
Finest Linen ........ 36 171 49 —104 | 204 — 368
Cotton Fabrics .¢ p
White 50 197 59 — 87 | 197 —324
Red » 4.3 16-2 70 — 94 | 230— 306
¢  Green .. 11-8 34-3 86 —185 | 262 —528
Blue .....oovviiiiins 42 146 42 —103 | 186 — 36'5
Woollen Fabrics:
Undyed 29 167 4 42 —86 | 218286
92 19-4 69 —10-2 | 256 — 386
2:4 16-2 40 —16'2 | 24-0 — 356
21 15-1 35 — 86 | 136 — 323
4-3 19-4 57 —21'6 | 234 — 363

“r

_The actual figures obtained for Tetrapol, taken fr®m the
Se'z/ensieder-Zeitung 1908, p. 579, are tabulated above, and
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. ® . . . .
brief compan'son is made with the widely varying results obtained
with seven other detergents.

When employing Tetrapol for the first time in machines, it
is advantageous to first boil out the washing cylinders with a
weak solution of the substance containing a little soda, in order
to remove the lime soaps and associated dirt left by other deter-
gents. This preliminary operation is of considerable importance,
in view of the fact, that it prevents such impurities from: being
subsequently deposited on the goods, owing to the loosening
action of Tetrapol. As the latter occurs in commerce in the
liquid form, it only necds adding to warm water whilst stirring.
Boiling up with steam when preparing the liquor should be care-
fully avoided.

Sodium Carbonate, Na, ,CO,.—This substance is used in the
laundry under the names of washmg soda, pure, rchned, and 58
per cent. ‘‘alkali,”” * crystal-carbonate,” sesqui-carbonate of
soda, and soda ash. .

Washing soda or soda crystals is represented by the chemical
formula Na,CO,.10H,0O; it thus contains, when pure, almost 63
per cent. of water of crystallisation, which is useless, of course,
for scouring purposes.

‘“ Crystal carbonatay Na,CO,.H,0, is a pure variety of
sodium carbonate in the form of fine crystals. It contains
about 14.5 per cent. of water.

Sesqui-carbonate of soda, Na,CO,.2NaHCO,.2H, 0, is pre-
pared by rapidly crystallising a solution of sodium bicarbonate,
which has been caused to part with a certain amount of carbon-
dioxide by the action of heat. It may also be obtained by mixing
solutions of sodium carbonate, and the bicarbonate.

Soda ash, Na,CO,, is a crude anhydrous sodium-carbonate,
and is liable to contain a considerable amount of impurities.

Pure, vefined, and 58 per cent. ‘‘ alkali,”” are commercial
terms given to an almost pure anhydrous form¢of sodium car-
bonate. These brands arc used in enormous quantities for the
cleansing of vegetable fibres, and constitute the chief varietiés
used in laundry work. .

Sodium carbonate i§ manufactured by two distinct pro-
cesses, one of which is known as thet ammonia or Solvay_pro-
cess, and the other as the Leblanc process. In the former
precess, brine is first saturated with ammonia gas and the re-
sultant liquot carbonated by means of a stream of carbon dioxide
gas, afld subsequently concentrated, whereby sodium bicarbonate
is ‘precipitated in the form of fine crystals. On ignition, the
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latter yield anhydrous sodium carbonate. The foﬂowing equa-
tions represent the principal reactions :—
(1). NaCl+NH,+CO,+H,0=NaHCO,+NH,CL
(2). 2NaHCO,=Na,CO,+H,0+CO,.
For the successful working of the process, specially designed
apparatus is requisite not merely for the completion of the
changes given above, but also for'the economical recovery and
re-ttilisation of the ammonia contained in the mother liquor.

The Leblanc process is more*complicated. It consists of a
series of operations which may be briefly described as follows :—

1. Common salt is first heated with sulphuric acid in a
special retort. The chemical change which occurs is indicated
by the following equation :—

(). NaCl+H,50,=NaHSO,+HCL
The residue in the retort is then heated to a higher temperature,
the action being as follows :—

(b). NaHSO,+NaCl=Na,SO,+HCI.
In these operations a large quantity of hydrochloric acid gas is
evolved. This is led into 'condensing towers where it dissolves
in water, the solution constituting the spirits of salt or muriatic
acid of commerce. The solid product of the above reactions is
termed salt cake.

2. The salt cake is next thoroughly mixed with powdered
coal and limestone, and strongly heated in a reverberatory fur-
nace. During this stage of manufacture, which is termed the
“‘ black ash ”’ process, two important reactions take place, viz. :—
The sodium sulphate is reduced to sulphide—

Nu,S0,+2C=2C0,+Nu,S;
and as the temperature increases, the latter reacts with
the limestone, the chief products being sodium carbonate and
calcium sulphide—
Na,S+CuaCO,=Na,CO,+CaS.

3. In the third stage of the process, the ‘‘black ash” is
allowed to cool, and then treated with water in large tanks. The
sodium carbonate dissolves, and the solution is decanted from the
i:lsoluble calcium sulphide and subjected to various treatments
according to the form of carbonate required. If it is allowed to
stand, soda crystals, (Na,CO,.10H,0), are ultimately deposited.
If, on the other hand, it is evaporatesl, and the residue ignited,
an impure form of sodiun? carbonate (soda ash), is obtained, while
re-carbonation of the liquor converts many impurities into the
carbonate, and precipitates others, so that purer products are
qbtained on evaporation. Thus, by concentrating the carbonated
liquor in an iron pan provided with mechanical agitators,% black
salt ultimately separates out, and this on ignition yields a good
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_quality of soda ash. The latter is converted into ‘‘ refined
alkali ”’ by first dissolving it in water and adding a little bleach-
ing powder solution in order to precipitate traces of iron; the
purified solution is then concentrated, allowed to crystallise, and
the crystals finally ignited. The strength of commercial sodium
carbonate is generally expressed in degrees which correspond to
the percentage of sodiiim oxide, Na,O, plus one. Thus the chief
varieties vary in strength from 480-580

Propertles.—~Anhydrous sbdium carbonate does not dlssolve
very readily in cold water, owing to the formation of hard lumps
at the moment it comes into contact with the water. Hot water,
however, speedily effects its dissolution.

It is customary in most laundries to make a standard solution
for general use, i.e., a solution containing a definite weight in*®
one gallon. The solution is made in a galvanized iron tank pro-
vided with an open steam pipe, and varies in strength from
about 2§ to 5 per cent., i.e., 2} Ibs.-51bs. in 10 gallons.

Sodium carbonate readily undergoes hydrolysis in presence
of water. Its solution turns red litmus blue, and neutralises
acids with the cvolution of carbon dioxide and formation of well
defined salts. Owing to its alkaline nature it exercises a power-
ful emulsifying action on vegetable and animal oils and fats.
Anhydrous sodium carbogate is commonly termed ‘* alkali '’ pre-
sumably on account of the fact that it possesses similar properties
to the soluble portion of the ashes of plants, i.e., the alkal of
the Arabians.

Valuation of Sodium Carbonate.—Sodium carbonate intended
for use in laundries should be free from iron and caustic soda, as
well as from impurities of a non-detergent character. The former
is apt to give rise to yellow stains, while caustic soda may affect
cortain classes of goods injuriously. As already mentioned, the
brands of sodium carbonate known as pure, 58 per cent., and
refined alkali, consist essentially of pure Na,CO,, and, as the
composition of these substances is generally kept up to a definite
standard by the alkali mikers’ chemists, it is séldom necessary
to apply any elaborate tests in the launiry.  Some brands of-
sodium carbonate—especially those sold under the name of so}
ash—usually contain variable quantities of caustic s8da, which
may be detected, and thesapproximate amount estimated by the
methods given below :— .

Detection and Estimation of Caustic,Soda.—A small quan-A
tity (one or two grams), of the dried sample to be tested, is
thoroughly, agitated for some time in about 25 c.cs. of strong.
alcgholé  The insoluble carbonate is allowed to settle and a por-
tios of thy clear liquid decanted into a beaker; a few drops of.
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phenol phthalein solution are then added, the produ::ti:m of a pink
colouration indicating the presence of caustic soda. The approxi-
mate amount of the latter can be determined by making up the
solution to a definite volume in the first instance, and allowing to
settle. Ten to 25 c.cs. of the clear solution are then withdrawn
by means of a pipette, introduced into a basin, a little phenol
phthalein solution added, and deci-fiormal 'sulphuric acid run in
from a, burette until the pink colour disappears.  Each c.c. of
H, SO, =0.004 grm. NaOH.

’Iotal alkali is estimated hy titrating an aqueous solution
containing a known weight of the sample with normal sulphuric
acid, using methyl orange’ solution as indicator. Each c.c. of
¥ H,S0,=0.031 grm. Na,O, or expressed as carbonate, 0.053
grm. The approximate strength of a solution of sodium carbon-
ate is {requently determined with the aid of Twaddell’s hydro-
meter, and subsequent reference to a table of percentages—

PercENTAGES OF SopiuM CARBONATE IN Sopium CARBONATE
SOLUTIONS OF KNOWN Spﬁcmc GRAVI’I‘Y AT 15°c.

Degrees on Percentnge by Weu,ht.
Twaddell’s T T
Hydrometer. Na,CO,. Na,C0,.10H,0. Na,0.
1 0-47 12 0-28
2 0-95 2.56 0-56
3 1-42 3-82 0-84
4 1-90 513 1-11
5 2-38 6-99 1:39
6 2-85 769 1-67
7 3-33 8-98 1:95
8 3-80 10-25 2-22
9 4:28 11 55 2:50
10 4-76 12-80 2'78
11 523 1411 3:06
12 671 15-41 3:34
13 617 16:65 3-61
14 664 17-92 3-88
15 710 19-16 4:16
16 % 7:57 20-42 4-42
17 8:04 21:69 470
18 #5) 22:94 497
19 8:97 24-20 5:24
20, 943 25-44 5'52
21 9-90 2671 579
22 10437 27 606
23 10-83,4 29 6'33
24 11-30 30-49 661
25 1176 31-90 688
26 12:23 33-00 7:15
27 12-70 34:27 742
28 13-16 3545 LT o
13:63 3678 797 |
30 14:09 3802 8-24
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Detecﬁ:m( of Iron.—Iron is rarely present in the best brands
of commercial sodium carbonate, but if it is suspected, a few
grms. of the sample are dissolved in a little water, and pure dilute
hydrochloric acid added to the solution until effervescence ceases.
A few drops of concentrated nitric acid are then added, and the
liquid heated.  Finally, it is allowed to cool and tested with a
solution of yellow prussiate of potash, when the production of a
blue or green colour indicates the presence of iron.

Sodium hydrate or caustic soda, NaOH or Na, 0+H 0,
occurs in commerce in the form of fused greyish white b]ocks, in
powder form, in sticks, and in solution. It possesses extremely
powerful detergent properties, but finds little use in British and
Irish laundry practice, except in a few cases where unbleached
linen and cotton articles have to be scoured and whitened.

Caustic soda is manufactured by several processes, but the
oldest method, as well as the simplest, consists in treating a hot
solution of sodium carbonate with slaked lime—

Na,CO,+Ca(OH),=2NaOH +CaCO,,.
The liquor is not allowed to become concentrated, as the reverse
reaction increases with the strength of the solution—
2NaOH + CaCO,=Na,CO_+Ca(OH),.
The weak caustic hquor is dmwn otf from the precipitated cal-
cium carbonate and concéntrated in iron pans, a little nitre bemg
added during the final stages, in order to effect the conversion
of traces of sodium sulphate, and other impurities, into the
hydrate.

Properties, Uses, and Valuation.—Caustic soda is a white,
hard, and highly deliquescent substance. It dissolves readily in
cold water with the production of a considerable amount of heat,
and both the solid and solution readily absorb carbon dioxide from
the air. The aqueous solution is strongly alkaline, possesses a
soapy feel, and exerts a powerful caustic action on the skin.

Fnormous quantities of caustic soda are used in the manu-
facture of hard soaps, and in the bleaching of Cotton and linen
goods, while it is also employed on a somewhat extensive scale in
American laundry practice. The strength of commercial bran8s
of caustic qod'i, is expressed in the same way as inthe case of
the carbonate, i.e., in degrees, which are equivalent to the per-
centage of Na,O (sodium oxlde), plys one.  Thus, the chlef
brands have 60 70, and 77 degrees of strength.

Itis ucu'llly valued in the laboratory by determining the total
alkali content, i.e., Na,O, using normal acid with methyl orange
as ind{cator, rc.c. - -H SO, =.031 grm. Na,O, or 0.04 grm.
NaOH.

<
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Sodium carbonate, silicate, and aluminate, ‘are frequently
found in commercial varieties of caustic soda, and are, of course,
returned as Na,O in the above estimation. As a general rule,
however, they are present in such small quantities as to render
their estimation unnecessary.

Potassium Carbonate, K,CO,, Potash or Pearlash.—Potas-

sium carbonate was formerly prepared by extracting the ashes
of land plants with water, filtering, and evaporating the solution
to dryness. The residue thus bbtained was known to the
Arabians as kali, which corresponds to the term potash. It is
now chiefly manufactured by the Leblanc process—as used in the
manufacture of sodium carbonate—from the potassium chloride
deposits occurring in the Stassfurt and other districts.
. Potassium carbonate is a white, highly deliquescent sub-
stance; it crystallises with 13 molecules of water of crystallisa-
tion. In contact with water, it readily undergoes dissociation,
yiclding an alkaline solution which possesses strong detergent
properties.

Potassium carbonate is’ frequently used under the name of
pearlash, for cleaning certain varieties of raw wool, but seldom
finds employment in the laundry industry. It is more expensive
than the corresponding sodium salt and exhibits a tendency to
liquefy on keeping.  Its chiel use is,in connection with the
manufacture of soft soaps and special varicties of glass.

Potassium hydrate or caustic potash possesses somewhat
similar properties to caustic soda and may be prepared in the
same way, using potassium carbonate instead of sodium car-
bonate. It is rarely uscd by the launderer as a dctergent, but
finds extensive employment in the manufacture of soft soaps. In
many of its reactions, e.g., in the saponification of oils and fats,
it appears to be more chemically active than the corresponding
sodium compound.

Sodium Silicate or ‘* Soluble Glass,’’ Na,Si,O,.—This sub-
stance is manyfactured by fusing sand or silica (SiO,) with
sodium carbonate. It is sent into the ‘market in the form of a
thick viscous liquid, o® as a greenish coloured vitreous mass.

e former readily mixes with hot water, but the latter only dis-
solves slowly, yielding a viscous solution. In the powdered form,
sodium silicate is used to a considerableyextent in the preparation
E)f ** washing powders '’ or ¢ lessives,’’ which are largely employed
in laundries on the continent, and to a moderate extent in Great
Britain and Ireland. The majority of silicate washing powders
c&éflsist of varying proportions of sodium carbonate and sodium
silicate, with or without the addition of an adulterant sch as
tommon salt, etc. Many preparations also contain powdered
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soap, while those of recent introduction frequently contain sodium
perborate as well.

Sodium silicate is rarely used alone for cleansing purposes in
the laundry, but it has long been employed by the calico-printer
for ** clearing ’ certain kinds of printed cotton goods. Its deter-
gent properties depend principally upon its property of under-
going hydrolysis in &queous solution, this being more or less
complete according to the strength and temperature of thg solu- |
tion. The weaker the solutidn and the higher its temperature,
the more complete is the hydrolysis; hence, it is conceivable that
the weak solutions of silicate washing powders used in the
laundry contain the silicate of soda in an almost complete state
of hydrolysis, i.e., in the form of caustic soda and colloidal
silicic acid.

Borax, Na,B,0,.10H,0.—This substance is sent into the
market in the form of prismatic crystals containing ten molecules
of water of crystallisation, and in the form of an anhydrous pow-
der. It is prepared in large quantities from boric acid, which is
found in the volcanic districts of Tuscany. The crude acid is
mixed with sodium carbonate, and the mixture heated in a fur-
nace, wherchy carbon dioxide is evolved; the residue—which
consists chiefly of borax—is then agitated with water, and the
solution of borax freed dgyom suspended impuritics by filtration.
Finally, the solution is allowed to crystallise.

The chemical changes which occur in the above operation may
be represented by the following equation :—

4H BO, +Na,CO;=Na,B,0,+ CO, +6H,O.
. " Boric acid+ sodium = borax 4-carbon-water.
‘ carbonate dioxide

Borax dissolves in 20 times its weight of cold and half its
weight of hot water, yielding a solution which possesses a mild
alkaline reaction and a sweetish taste. It enters largely into
the composition of many powdered ‘‘ glazes,’”’ and is sometimes
used as a mild detergent, and for softening water, Borax should
only be used sparingly in’ﬁnishing processes, as the presence of
excessive amounts of metallic salts in finlshing pastes, tends @
produce considerable friction between the heated rollers, or irons,
and the materials being finished, with the inevitable fesult, that
collars, cuffs, etc., are ggadually rendered harsh, and the fibres
very much weakened. ¢ .

- Ammonium Hydroxide, NH _OH, Ammonia, or Liquor
Ammonia.—This compound is frequently employed as a mild *
scouring ageht in the treatment of ‘woollens; it is also very useful
in thé®aundry for the removal of certain stains, and for other
minor purposes. The' ammonia liquor of cemmerce is a solutign
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of ammonia gas in water, the greatest bulk of it*being obtained
cither directly or indirectly from the gas liquor of the gas works.
' Ammonia gas is represented by the chemical formula NHg; it is
extremely soluble in water, great heat and increase in volume
being produced during dissolution. The solution obtained, i.e.,
the ordinary ammonia liquor of commerce, is regarded as a
hydrate of the radicle NH,, formed accosding to the following
equation :—NH_+H,0=NH OH.

The strongest liquor ammoniashas a specific gravity of 0.880,
and contains about 35 per cent. of ammonia gas; it possesses
strong alkaline properties, and forms a series of well defined
ammonium salts when neutralised with acids.

Ammonia saponifies various vegetable and animal oils and
fats more or less completely, with the production of ammonia-
soaps; these are used to a considerable extent in the finishing of
textile fabrics.

The approximate value of a sample of ammonia liquor, may
be determined with the aid of Twaddell’s hydrometer—for liquids
lighter than water—and subsequent reference to a table of specific
gravities and strengths. The liquor is usually sent out in glass
stoppered * Winchester ' bottles, carboys, or in wrought iron
drums, which should always be kept tightly stoppered to prevent
the escape of gas.  Metallic copper js readily acted upon by
ammonia, forming a compound which may give rise to stains if
brought into contact with textile materials; hence, operations
involving the use of a considerable amount of ammonia, should
not be carried on in copper vessels.

Soap-Bark or Quillaia Bark.—This substance constitutes the
bark of an evergreen trec known to botanists as Quillaia sapon-
aria, which grows in South America. The commercial bark is of
a yellowish white colour; it is heavier than water, and contains a
large amount of mineral matter.

. On digesting the bark with hot water, a liquid is obtained
which possesses very great lathering properties. Indeed, it is
doubtful whethér any other substance®yields a lather so readily.
Soap-bark infusions pvssess considerable cleansing power, and
8ppear to exercise an emulsifying action on greasy matter. They
.have beere used for many years in the process of cleansing dyed
woollen and worsted goods, as well as jn laundry processes. The
active ingredient in the bark is known as saponin, and can be
extr?ctcd with boiling alcohol. It possesses strong reducing pro-
perties.
' Malt and Malt Extract.—Malt preparations are not usually
regarded as detergents, inasmuch as their use is primaily de-
pendent upon the fact, that under suitable conditions they possess
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the power of eifecting the conversion of starch into soluble deri-
vatives.  As such preparations, however, are now exicnsively
employed in the cleansing operations carried on in the laundry,
we may conveniently include an account of them in this sectinn.

Malt.—This is the name given to the grain of harley which
has been allowed to germinate partially.  Germination is induced
by first steeping the gmin in water for a few days, when it swells,
becomes ténder, and imparts a reddish colour to the water.  Itas
then separated {from the latter,cand spread in a thick layer, {about
1-2 fect), on a stone floor. In a short time, germination begins,
and is accompanicd by the development of heat. .\t this stage,
the grain is spread more thinly, and turned over from time to time
during about two days, so that germination takes place slowly.
The partially germinated grain is then made into heaps, and
allowed to stand for several hours, during which time its tempera-
ture gradually rises until it rcaches a point high enough to arrest
germination.  Finally it is carefully dried in a kiln at a medium
temperature.

The product so oblmned varies in colour according to the
length of time occupied in treatment and the temperature which
obtains in drying. Usually, commercial malt is of a pale amber,
or brown colour. When treated with water, about 70 per cent.
dissolves, the soluble constituents consisting chiefly of maltose,
dextrin, albumin, and phoxphau.q

Malt differs {from the parent substance barley, in that the
starch naturally present in the latter has been more or less com-
pletely converted into maltose and dextrin.  This alteration of
the starch is brought about by peculiar ferments or ensymes origi-

nally present in the grain. These appear to undergo consider-

able development during the malting process, inasmuch as malted
barley is capable of readily cffecting the conversion of ordinary
gelatinised starch into soluble derivatives, while the untreated
grain possesses little action in this respect.

Formerly, it was customary 1o recognise only one ferment in
malt, this being known as diastase, but recent Work shows that

many other enzymes are devcloped during.the malting process, in
addition to those which exert such a powerful action on starclf:
Hence, the term ‘‘ diastase’’ is now understood to mean all the
enzymes of malt, while th(: names of specific enzymes are derived
from the materials acted upon, the termination—ase being added
in each case. Thus, the enzyme which is camble of effecting ‘the
.conversion of amylaccouq matter, i.e., starch, is termed ‘“amy-
“lase,’”” while according to Holderer (Jour. Soc. Chem. Industrys
1909, ¥ 733), barley and malt contain the enzymes glutenase,
trehalase, cellase, and sucrase, in addition to amylase and several

othprs. .
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Amylase appears to possess two functions, i that gelatinised
starch is first liquefied by its action, the product apparently pos-
sessing properties similar to those of soluble starch. In the
second place, the further action of amylase results in the con-
version of the liquefied starch into maltose and dextrin,  The
first stage in the conversion of starch by malt is therefore said
to be duce to the liquefying power of amylase, while the final stage
is due to its saccharifying power, i.e., its power of converting
:lmylzl(‘cous matter into sugars. ®

All enzymes are believed to be of an albuminoid nature, and
very small amounts are capable of altering relatively large quan-
tities of the substances on which they act.  The principal chemical
changes brought about by the action of the best known enzymes
are due to hydrolysis, although in some cases oxidation and de-
composition are induced. A chemical change induced by
enzymatic action may be more or less complete accord-
ing to (a), the naturc of the enzymes; (b) the physical
condition, nature, and amount of the substance acted
on, and (¢), the temperature at which the action takes
place. Thus, it has been alrcady mentioned, that when
the enzymes of malt act on gelatinised starch under suitable con-
ditions, the first conversion product is a soluble starch of a liquid
nature.  This may be regarded as the simplest product of the
gradual conversion of starch by means ol hydrolytic ferments.

A similar change takes place when starch is treated with
weak acids under suitable conditions. 1t is noteworthy, how-
cver, that ungelatinised starch is only slowly acted on by amy-
lase, whereas the use of starch of the same physical condition, in
the acid-hydrolysis provess, does not appear to exert a pronounced
retarding influence on the hydrolytic action of the acid.

The exercise of the second function of amylase on liquefied
starch brings about its conversion into sugar, (maltose), and dex-
trin, or as usually stated, saccharification takes place.  This
change may he represented by the following equation : —

3C,H,,0, & H,0 = C12H'220u + C,H,,0,.

. Starch  {* water = maltose 4+ dextrin.
Maltose and dextrin may be termed the intermediate products of
the liydr8lytic conversion of starch, while if the action of amylase
is allowed to continue for a sufficienty length of time, the dextrin
1s completely converted into maltose, which is gencrally considered
to he the final product of the action of malt enzymes on starch.

An analogous series of changes takes place in the acid
“hydrolysis of starch, but in this case, the sugar corresponding to
maltose undergoes further hydrolysis, the final proditt being
glucose, as:—

C..H..O..+H.O=2CH 0O
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It would appear“from the foregoing remarks, that the liquefaction
or conversion of starch into soluble starch must precede its
saccharification, but it is evident that so soon as a certain amount
of liquefaction has been effccted, saccharification begins; hence,
the two functions of amylase are undoubtedly exercised concur-
rently. The terms ‘‘liquefying enzymes’ and ‘‘ saccharifying
enzymes '’ are now used to.indicate two distinct amylolytic
enzymes, which act on starch as their names imply. They corre--
spond, of course, with the twe functions of amylase mentioned
above, and according to Pollak, (Jour. Soc. Chem. Industry, 1903,
p- 1,370), there exists no relationship between their respective
properties.

It is well known that the activity of an cnzyme is largely
governed by the temperature of the medium in which it is con-
tained ; activity is slow at low temperatures, but increases gradu-
ally as the temperature rises, until a maximum is reached. Fur-
ther increase of tempcerature above this point reduces the activity,
until finally, the enzymes appear to be more or less completely
altered, and with few exceptions are incapable of being regenera-
ted on cooling. Activity also ceases in presence of alkalies or
moderately strong acids. According to May, (Jour. Soc. Dyers
and Colourists, 1911, p. 88), the liquefying enzymes of malt in an
aqueous solution have an.pptimum temperature of 145° F., their
action not being completely destroyed until a temperature of 2120
F. is reached. On the other hand, the saccharifying enzymes have
an optimum temperature of 120° F., and cecase to act at 1500 F.

Malt Extract.—Extract of malt is prepared by macerating
coarsely powdered malt with its own weight of water for several
hours, then adding 3-4 times the original volume of water at 35°

+C.,,and digesting for an hour at a temperature not exceeding

55 C. Finally, the solution is filtered and subsequently evapora-
ted to a syrupy consistency under diminished pressure.

The  product is a pale amber, or brown, viscous liquid, pos-
sessing an agreeable odour, and a sweet taste. It contains a high
proportion of the natural enzymes of malted, karley, and is soluble
in all proportions in water. «

A considerable number of proprietary malt extract, prepara-
tions, specially manufactured for use in the textile industry, are
on the market. Amongst thése may be mentioned * Brax Diastase
Extract,” ‘‘ Malt Extract,”” ‘‘ Brimal,”’ *¢ Djastofor,” etc.

. Malt preparations should be kept in well-closed vessels in a
éool place, as they exhibit a tendency to undergo spontaneous ¢
fermentation on keeping, especially when exposed to air. The
lower the viscosity, the more readily is fermentation induced. ¢
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Uses and Valuation.—Malt preparations :m? used in the
laundry chiefly for the purpose of facilitating the removal of old
starch from heavily finished articles in the breakdown. In this
connection they are invaluable, especially when the goods to be
treated contain colour cffects, or in fact in all cases where the
cleansing of starched articles must be accompanied with a mini-
mum amount of friction. They also find a limited use in the pre-
paration of certain kinds of laundry finishing pastes. It is inadvis-
able to employ them at a higher femperature than about 1200 F.,
in presence of textiles, since there is considerable danger of some
of the albuminous matter being coagulated, and precipitated on
the fibres in conjunction with colouring matter. Their action is
most power{ul, however, at temperatures between 140° to 150° F.
Owing to the ease with which malt extracts may be sophisticated,
it is of great importance that valuation tests be applied from time
to time.  Unfortunately, no simple and entirely satisfactory
mcthod of readily estimating the value of a sample is available,
so that recourse must be had to more clahorate methods.

Malt preparations are frequently sold according to their
diastatic (saccharilying) power, which is usually expressed in Lint-
ner degrees.  This scale was introduced by Lintner so long ago as
1886, and is based on the amount of malt extract required to pro-
duce suflicient maltose, in presenceeof starch, to decolourise
§ c.es. of Fehling’s solution.

It is evident, however, from'a consideration of the properties
of malt and its preparations, that the Lintner degree alone, does
not represent the true value of a sample, since it conveys no in-
formation concerning the liquefactive power, a property which
modern research has shown to bhe of the highest importance in
connection with the rapid conversion of starch into soluble deri-
vatives.

_ Several methods of a more or less complex nature have been
introduced during the last few years for the determination of
liquefactive puwer, and one of thesg is described below. In
addition to such d&grminations, useful information is obtained

by finding the specific gravity, and determining the percentage of
red.ucing.sugars. From the former result, the amount of total
solld§ may be calculated, while in a complete analysis, the de-
termination of the nitm%enous or prdtein content serves to check
the'ﬁgures obtained for diastatic and liquefying powers, inasmuch
as it is well known that a preparation with a low protein content

o Possesses low diastatic and presumably liquefactive powers. On
the other hand, however, a high protein content canngt be re-
garded as an advantage, as it may indicate the presence of excess
of colouring matter and coagulable albumin.
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Harrison‘and Gair, (Jour. Soc. Chem. Industry, 1906, p. 830),
proceed as follows in the determination of total solxds§ and maltose.

Total Solids.—Twenty grms. are dissolved _in water .and
made up to 100 c.cs., and the sp. gr. of the solution determined
in the usual manner. The percentage of total solids is then cal-
culated by the aid of the formula:—

" Sp. gr. — 1000
TS = —

X 50
3.92 )

Maltose.—Five c.cs. of the above 20 per cent. solution are
diluted to 100 c.cs. Ten c.cs. of Fehling's solution are placed
in a suitable vessel, and the malt extract solution run in from a
burette until the blue colour is just discharged. The percentage
of maltose is found with the aid of the formuta 28 where
m=the number of c.cs. of malt extract used in cffecting the de-
colourisation of 10 c.cs. of Fehling’s solution.

Diastatic Power.—The diustatic power of malt extract may
be estimated according to Lintner’s method, or by means of a
modification of this due to Ling. Harrison and Gair's method is
also to be recommended when great accuracy is required. The
first-named may be carried out as follows : —Two grms. of soluble
starch (prepared according to the dircctions given below), are
dissolved in about 60 c.g§ of warm water; the solution is then
cooled .and made up to 100 c.cs. with distilled water. Ten c.cs.
of this solution are introduced into each of ten test tubes, and
to the contents of each tube, a certain quantity of a 5 per cent.
solution of the malt extract to be examined is added, e.g., 0.1 C.C.
is added to the 10 c.cs. of starch in the first test tube, 0.2 c.c. to
the contents of the second, 0.3 c.c. to the third, and so on, 1 c.c.
being added to the contents of the tenth test tube. The tubes
and contents are allowed to stand for one hour at a uniform
temperature of 70° F., (by placing in water maintained at that
temperature), and then 3 c.cs. of Fehling’s solution introduced
into each. All the tubes are next placed in boilipg water, and
allowed to remain for ten*minutes, after ijch the contents are
carefully examined. «

If the amount of maltose produced in any tube, is just suffi-®
cient to decolourise the 5 c.cs. of Iiehling’s solution 4dded, no
further examination is necgssary. I, however, there is no test
tube in which the contents exhibit an exact agreement between
the amount of maltose formed and the decolourisation of 5 c.cs.
of Fehling’s solution, it will be necessary to choose a tube, the
contents of which retain a faint trace of blue, while the contents ®
of the adjacent tube, i.e., the tube originally containing a greater
amount of malt extract, should exhibit a yellowish hue, thus show-
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ing that more maltose has been produced than is re‘qu’red to reduce
5 c.cs. of Fehling’s solution. In this case, a little more malt
extract may be added (not more than 1-30th c.c. at a time) to the
contents of the tube chosen, until the blue colour is exactly dis-
charged on allowing to stand as before. It is preferable, how-
ever, to take the mean ol the amounts of malt extract originally
added to the contents of the tube still retaining a blue colour, and
to thg contents of its neighbour respectively.  Thus, if 0.7 c.c.
of malt extract is too much, and ‘.6 c.c. too little, the mean is
taken as 0.65. From the result so obtained, the degree Lintner
is calculated. 100° Lintner is regarded as the diastatic power of
a malt extract when o.1 c.c. of a 5 per cent. solution produces
sufficient maltose under the conditions mentioned, to reduce ex-
actly g c.cs. of Fehling’s solution.

Suppose 0.2 ¢.c. isrequired ; then the diastatic power is 199 =
50, and so on. If the malt extract solution is too strong, a 1 per
cent. solution should he employed and the figure obtained multi-
plied by 5, while in the,case of a 10 per cent. solution being
employed, the result should be divided by 2.

The soluble starch, and Fehling’s solution required in the
above experiment are prepared as follows :—

Preparation of Soluble Starch.—Purified potato starch is
covered with hydrochloric acid of 7.5 ger cent. strength, and the
mixture allowed to stand for seven days at the ordinary tempera-
ture, or three days at 104° F. At the expiration of this time, the
starch is found to have lost its property of yiclding a paste, and
gives a clear solution with warm water. It is freed from acid by
repeatedly washing with cold water by decantation, until it ex-
hibits a neutral reaction towards litmus paper.  Finally, it is col-
lected and dried carefully in the air.

Preparation of Fehling's Solution.—A. Dissolve 34.64 grms.
of pure crystallised copper sulphate in sufficient water and finally
make up to 500 c.cs.

B. 70 grms. of caustic soda and ¢80 grms. of recrystallised
Rochelle salt, (sodm-potassium-tartrate), arc dissolved in
Swater and the solution made up to 500 c.cs.

Fehling’s solution is prepared by carefully adding solution A,
to an equal volume of solution B. It is best prepared as required,
although it keeps fairly avell when protected from light and air.
Its condition may be ascertained by diluting with an equal volume
of water and hoiling for a few minutes. If in good condition, no

“trace of turbidity will be produced.
' 10 c.cs. of Fehling’s solution are reduced by 0.0805%rm. of
maltose, or 0.05 grm. glucose.
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Harrison 4nd Gair’s method of determining the diastatic power
of malt extract (British Pharmaceutical Codex, 1910), lq car.ried
out as given below :—1 grm. of anhydrous potato starch is mixed
with a few c.cs. of cold distilled water in a mortar, and the mix-
ture added to 65 c.cs. of boiling water, the mortar being rinsed
out with suflicient water to make up the mucilage to 8o c.cs. It
is then boiled for about a minute to ensure complete gelatinisation,
and afterwards cooled to 46° C. At this stage, 0.2 grm. of the
malt extract to be examined, dissolved in sufficient distilled
water to mcasure 20 c.cs., is added, and the temperature of the
mixture maintained at 40° C. for half an hour. It is next boiled
to stop diastatic action, cooled, and made up to 100 c.cs. by the
addition of distilled water. The amount of the solution thus pre-
pared, which is required to reduce 10 c.cs. of Fehling’s solution,
(previously diluted with 40 c.cs. of water and boiled in a porce-
lain beaker), is then ascertained in the usual way. The amount
of maltose introduced with the malt extract is deducted from the
amount found, the former being determined by titrating 10 c.cs.
of the diluted Fehling's solution with a solution containing 1 grm.
of the malt extract in 100 c.cs.

In this method, diastatic power is expressed as the weight
of starch converted by 100 parts of malt extract. The calcula-
tions are simplified by the use of the following formula, in which
n=number of c.cs. used in the diastase titration, m=number of
c.cs. of 1 per cent. solution of malt extract used in the maltose
titration, and 1.184 is the factor ( o ), for caleulating maltose
into starch.  Weight of anhydrous starch completely converted
=1,1840%% — 18) or diastatic power= 592 (B~ 160),

If the result so obtained is over 250, a fresh experiment should
be made using only half the above quantity of malt extract; the
formula will then be :—

D.P.=2x 502 (86 — 101),

If the result obtained is over 500, a further test should he made
in which only one-fourtlt of the origingl quantity of malt
extract is employed; then, diastatic powe."=4x 592 (3 — o).
If necessary, the quantity of malt extract may be still further ret
duced, so that in the test which is taken as fixing the diastatic
power of the extract, not more than half the starch is converted.
This gives figures which are more preperly comparable than is
the case if the conversion is allowed to proceed further. ‘

. Liquefactive Power.—If the starch liquelying and saccharify-
+ing powers of malt enzymes have little or no relationship as is now
generaly belicved, it is evident that a malt extract may have a low
diastatic power, and yet possess a high liquefying power. On
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the other hand, it is unlikely that a malt extract will possess a
high diastatic power and a low liquefactive power, assuming, of
course, that liquefaction precedes saccharification in the conversion
process.

For many textile purposes a high liquefactive power may
compensate for a low diastatic power, hence an accurate method
of determining the former is highly desirable. Among the few
methogs which have been published, that due to Pollak, (Jour.
Soc. Chem. Industry, 1903, p. 1,370), appears to be the simplest.
It is carried out as follows :(—A 3 per cent. paste made from puri-
fied anhydrous arrowroot starch is prepared, and 10 c.cs. meas-
ured into each of a series of test tubes, correction having been
made for the quantity of paste which adheres to the sides of the
pipette under standard conditions. The test tubes are then heated
on a water-bath at 40° C., and the malt extract, in the form of a
0.2 per cent. solution, added to cach of the tubes in increasing
quantities. Each tube is thoroughly shaken, and the whole series
is heated at a temperature.of 37.60 C. on the water-bath for 30
minutes.  The contents of cach tube are then treated with a cer-
tain number of drops of strong caustic potash solution. In those
tubes in which unliquefied starch is still present, the drops of
alkali will fall to the bottom, retaining their rounded form; but
in those tubes in which the starch is fully liquefied, the drops of
alkali will be dispersed in their fall. A still sharper test is
obtained by adding a drop of phienolphthalein solution to each
tube and slowly inverting it once and then back again whilst
closed with the finger.  In presence of starch paste the red
colouration is developed in uneven patches, whereas if the starch
be fully liquefied the colouration takes place uniformly at once.
Tn order to determine the amount of diastatic solution which
should form the mean of the series chosen, a preliminary experi-
ment should be made by causing one part of the malt extract in
the form of a 2 per cent. solution, to act upon %.5 times its
weight of starch in the form of a 3 pey, cent. paste at 37.6° C.,
until a thermometer Ned in the flask becomes distinctly visible;
zge time required for this reaction to take place is then noted.

n the assumption that the quantity of starch liquefied is roughly
proportional to the time required, the volume of 0.2 per cent.
malt extract solution which will liquely 10 c.cs. of 4 per cent.
starch paste in 3o minute can be calculated, and used for the
f'niddle member of the series of test-tubes, the other tubes receiv-
ing more and less respectively. The liquefying power is defined
as the number of parts of starch which are fully liquefied by one
part of the diastatic material in 30 minutes at 37.60 C.
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Determination of Protein (ontent.—Introduce from o0.7-3.5
grms. (according to amount of protcin matter), of the malt ex-
tract to be examined into a round Jena flask of from 250-500 c.cs.
capacity ; then add 10 grms. of powdered potassium sulphate, and
from 15-25 c.cs. of concentrated pure sulphuric acid.  Warm
the flask gently over, a gas flame, and when the first vigorous
action has subsided, heat grddually until the liquid boils and froth-
ing ccases. Continue the digestion until the liquid is practically
colourless, at which stage, it is cooled, diluted with water and
washed out into a Kjeldahl distilling flask of Jena glass, which is
provided with a connection for attachment to a suitable condenser,
and also with a tap-funnel containing a solution of caustic soda
(about 30 grms. in 6o c.cs. of water).  Small picces of granula-
ted zinc are placed in the flask to prevent bumping, and the
apparatus fitted together and clamped in position.  The caustic
soda solution is then run in slowly and the liquid boiled vigor-
ously until a drop of the distillate ceases to turn red litmus paper
blue. The end of the condenser communicates with a receiver
containing about 25 c.cs. of ¥ H,SO,, and should be so arranged
that it dips just beneath the surface of the acid.

In this process the protein matter is oxidised, the nitrogen
heing converted into ammonium sulphate. The latter is then dis-
tilled with excess ol cauwstic soda, and the ammonia gas evolved
collected in standard acid.  After the experiment is complete, the
distillate is titrated with § sodium carbonate using methyl orange
as indicator, and from the amount of acid used, the percentage of
nitrogen may be casily calculated with the aid of the following
formula, where n=no. of c.cs. of § acid neutralised by the ammonia ;
w=weight of malt extract taken, and x=percentage of nitrogen;

7 X 0,007 X 100
then x=

, and assuming that 0.028 grm. nitrogen
w

corresponds 1o 0.164 grm. of albumin or other protein matter, the

percentage of the latter is given by xx0.164+0,028.

The results of the examination of I;i/ommcrcial samples by
Harrison and Gair are given in the table below. These samplgs
were presumably obtained from stocks intended for edible pur-
poses, but in any casc there should be no wide differences between
the results of analyses ofewell made malt extracts, whether used
for dietetic or textile purposes, since®the chief properties ypon
which their application depend in both cases are their diastatic and
liquefactive powers. Of course, a high protein content in an extract
used for dietetic purposes is of considerable importance, while it 1s
objectfonable from a textile standpoint, except in so far as it in-
fluences the liquefactive and sacgharifying powers. The protein con-



MATERIALS USED IN LAUNDRY WORK 59
¢ e

tent in a good sample should be ahout 6 per cent. of the whole or 8
per cent. of the total solids. The amount of nitrogenous matter
actually found, plus the amount of reducing sugars, (calculated as
maltose), subtracted from the weight of total solids, gives a figure
known as the dextrin figure. This corresponds to the amount of
dextrin present, and varies from g to 14.  When the figure is
below g, it is concluded that the extratt has been adulterated with
gluccke, since the latter possesses a greater reducing power than
maltose. '
1 ANaLyses OF THIRTEEN CoMMERCIAL MaLT EXTRACTS.
(HarrisoN aND GAIR.)

[ B S

| Total ' Protein | Disstatic .
;Mmplc" Golids, | Maltose. /oot ! Power. . Remarks.
i Per cent, [ Per cent. | Per cent. i
| 1. 732 } 654 67 ‘ 468 -—
: I I |
] - 798 | 644 ‘53 | 346 ——
! | |
" 3. 698 | 585 55 | 3% _—
| : f
D M0 840 36 | 10 -
| 5. 723 | 521 38 150 -
| Gt 959 | 821 57 89 | Solid extruct.
( . .
. | i X i A salicylate present in
Tt 768 ~ 66:0 61 % 1| " considerable amonnt.
8. 743 | 625 61 65 Ditto.
9..... 730 | 471 38 17 9-5% cane sugar present.
10...... 662 49-7 39 0 —_—
i (| High maltose figure
... 87 74-2 55 268 | probably due to
glucose.
12...... 64-9 8:58 39 0 ——
13....| 739 } 64| 66 - uT —
—e e ]

SECTION IL—SOURING sAGENTS.
.

'_l‘he chief compounds belonging to this class are oxalic, acetic,
fox;mlc_, hydrochloric, and sulphuric acids. These are used in the
operation of ‘“ souring," i.e., acid treatment, a term that is com-
monly applied to any method of treating textile materials with Sveak
cold acids during the processes of cleansing and bleaching. The
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term ** sours,’”” appears to have originated in textile bleach-works,
in which it is generally understood to mean a solution of hydro-
chloric, or sulphuric acid.

In modern laundry work, ‘‘ souring’* is usually carried on
with the aid of a weak solution of oxalic, acetic, or formic acid.
Its object is to decompose various compounds which have been
formed on the fibres during the previous washing, or bleaching
operations, the decomposition products being more readily re-
moved in the subsequent rinsing operation than the original
substances.  In many trade laundrics, ** souring”’ takes place
immediately before the bleaching operation, and, as this mode of
procedure, is the reverse of that, which is universally adopted in
the bleaching of grey cloth, it will be necessary to discuss the
matter more fully when dealing with Trade Laundry Work.

Oxalic Acid, 11,C,0,.2H,0.—This acid is usually made from
cellulose (sawdust or wood pulp), by saturating it with strong
caustic alkali, and heating the mixture at a high temperature for
some time. The fused mass is then lixiviated with water, and the
solution thus obtained, allowed to stand until the oxalates, etc.,
present, are deposited in the form of crystals. These are freed
from impurities by first boiling them with lime, in order to effect
their conversion into insoluble oxalate of lime. The latter is then
collected, and washed, ard subsequently boiled with sulphuric acid.
Finally, the mixture is filtered to remove calcium sulphate, and the
filtrate—i.e., oxalic acid solution-—concentrated and allowed to
crystallise.

Oxalic acid occurs in the form of well defined white crystals
containing two molecules of water of crystallisation. It is largely
used in the laundry for ‘‘ souring *’ purposes, as well as for remov-
ing certain kinds of stains from the different fibres.

Oxalic acid neutralises alkalies, and forms two series of salts,
which are known. as normal salts and acid salts respectively. The
former are prepared by neutralising a solution of the acid with
such alkalies as caustic potash, or caustic soda, while the latter
are made hy neutralising only one hal or one fourth of the
amount of acid taken. The acid potassium salts are sometimes
used in the laundry under the names of ‘‘salts of sorrel,” or
¢“ salts of lemon,” for removing iron and ink stains, but, as these
compounds are not \orvt:oluhlc, there does not appear to be any
advantage in using them in place of oxalic acid. .

Commercial oxalic acid is rarely 4adulterated; the actual
amount of acid present, may bhe found by titrating with normal
caustic soda‘solution, 1 c.c. of which corresponds to 0.063 grm. of
H CtO‘.zH O, using phenolphthalein solution as indicator.
anmple'-——z grms. of commercial oxalic acid were dissolved in

AN
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200 c.cs. of water contained in a beaker, a few drdps*of phenol-
phthalein solution added, and normal caustic soda solution run in
from a burette until a permanent pink colour was obtained, 31.2
c.cs. being required. Thercefore, the amount of H,C,0,.2H,0 in
2 grms. of the sample=31.2x0.063=1.965 grms., and the per-
centage amount=

1.965 X 100 !
——=08,2

2 .

Acetic Acid, C,H O,.—This acid is prepared on a large scale
from the crude pyroligneous acid, which is obtained by the destruc-
tive distillation of wood. The crude acid is first distilled, and the
vapour passed through milk of lime, whereby acetate of lime is
formed, and various volatile impuritics removed.  The solution of
lime acetate is next evaporated to dryness in iron pans, and the
tarry matter which collects on the surface removed by skimming.
Finally, the dry salt is distilled with concentrated hydrochloric
acid from a copper retort, care being taken that excess of acid is
not employed.  The strong acetic acid which collects in the
receiver is subsequently re-distilled, a small quantity of an oxidis-
ing agent, e.g., potassium permanganate, or potassium di-
chromate being added to the contents of the retort, in order to
oxidise impuritics. The distillate thus ol¥ained, constitutes the
acetic acid of commerce. By further concentration and purifica-
tion, glacial acetic acid is obtained,.which is characterised by its
property of solidifying on cooling to an ice-like mass.

Commercial acetic acid is a colourless pungent smelling liquid.
It indicates about 8° on Twaddell’'s hydrometer, and contains
about 29 per cent. of acetic acid.  Its actual strength is best
determined by weighing out 10-20 grms., diluting with water, and
titrating with normal caustic soda solution, using phenolphthalein
as indicator, 1 c.c. of Y-NaOH=o0.06 grm. acetig acid.

Acetic acid is frequently used in the laundry for *‘ souring '’
linen and cotton goods after the washing gnd bleaching processes.
It possesses many advdQtages as a ““ souring’’ agent compared
with oxalic acid, amongst which may be mentioned its property of
forming solyble lime salts, and its inert nature as regards its
behaviour towards fibres under practically all working conditions.

Formic Acid, CH,0,.Formic acid is prepared on a large
scale in Germany by the action of carbon monoxide on caustic soda
under high pressure, and at a high temperature. It is sent out
inedifferent grades of strength containing from about 80-g6 per
cent. of acid. The pure acid boils at r100-101° C., and has a

specific gravity of 1.22 at 20° C.
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Formit: acid possesses a highly pungent odour, is very vola-
tile, blisters the skin, and forms a scries of soluble salts termed
formates. It is a stronger acid than acetic—indeed, it is one of
the strongest organic acids—and can be used for practically all
purposes for which the latter is employed. It has no detrimental
action on vegetable, or animal fibres, under the usual working
conditions. ' .

Hydrochloric Acid, HCI; also known as spirils of salt
muriatic acid, and marine acitl. —When common salt is heated with
modcrately strong sulphuric acid, a gas is evolved, to which the
name of hydrochloric acid is given.  This gas is very soluble in
cold water, the solution obtained heing also known as hydrochloric
acid, although in commerce it is more commonly termed spirits
of salt. Hydrochloric acid is sent out in carboys, i.e., glass bottles
encased in wrought iron baskets, which are lined with straw to
prevent breakage. It is sometimes used in the laundry for *‘ sour-
ing ' purposes, wid for removing iron stains which resist the
usual reagents.  Fihres treated with it, should always be
thoroughly rinsed in water before drying.

Properties and Valuation.—Hydrochloric acid is a yellowish
liquid which fumes in contact with the air; it posscsses powerful
acid properties, dissolves most metals, and neutralises alkalies
with the formation of ¢ series of salts known as chlorides. The
value of a sample of the acid depends upon the actual amount of
HCI present, the approximate amount of which can he determined
by means of Twaddell’s hydrometer, and reference to the table of
specific gravities given at the end of the book. Hydrochloric acid
is sometimes found to be adulterated with common salt; conse-
quently, in such cases, the degree indicated by the hydrometer
would afford no means of arriving at the correct strength of the
acid.  The presence of solid matter in solution may be easily
detected by evaporating a small quantity of the acid to dryness
in a porcelain dish; «a distinct residue indicates the presence of
solid matter, but if it is comparatively small in amount, the extent
of the adulteration may be regarded as ipsignificant. Traces of
iron are commonly present in samples of €he commercial acid, but,
in general, the amount present, seldom gives rise to faulty godds.
The presence of iron is indicated if a deep blue precipitate or
colouration is produced on mixing a little of the acid with a freshly
prepared solution of potassium ferrogvanide.

Sulphuric Acid or Oil of Vitriol, H_SO,.—This acid is manu-
factured by introducing sulphur dioxide, nitrogen peroxide, steam,

* and air, into leaden chambers, in which the gases react with the
formmation of sulphuric acid and nitric oxide. The reaction may be
represented in its simplest form by means of the following equa-"
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.
ion:—S0,+NO,+H,0=H,S0,+NO. The nitric Oxitle is imme-
liately oxidised to NO, by the oxygen of the air admitted into the
thamber, as :———2NO+02=2N02, hence, a comparatively small
juantity of NO, serves as a carrier of oxygen for the conversion
of a very large amount of SO, into sulphuric acid.  The acid which
‘ollects on the floors of the chambers is known as chamber acid.
‘t is concentrated in leaden pans until it reaches a strength of
thout 1460 Tw. Acid prepared in this way is frequently termed
brown®oil of vitriol,” (B.O.V.).  .Jurther concentration takes
slace in glass or iron pans, the commercial acid ultimately obtained
raving a strength of about 1680 Tw. This is termed concentrated
sulphurie acid or double oil of vitriol (D.O.\".).

Properties and 1'aluation. —Concentrated sulphuric acid is a
olourless, odourless, oily liquid. 1t possesses a powerful affinity
‘or water and when brought into contact with moist organic
matter, e.g., cotton or linen, charring takes place more or less
-eadily, the clements of water being removed, and carbon left.
[t also dissolves many metals, and neatralises alkalies forming a
series of salts known as sulphates.  \When the strong acid is mixed
vith water great heat is developed, and care should e taken to
always pour the acid into the water and not vice versa.

Commercial sulphurie acid is seldom adulterated ; its strength
nay be determined by means of Twaddell’s hvdrometer, and, if
weessiry, the degree thus obtained converted into the percentage
mount of actual H,8O, by reference to the table given in the
ppendix.  Weak sulphuric acid is occasionally used by the
aunderer for ““ souring ' cotton and linen goods, as well as for the
preliminary treatment of certain kinds of embroideries.  Its
>mployment in the treatment of vegetable fibres should always be
followed by thorough rinsing in water, as it is well known that
traces of the weak acid ultimately exert a destructive action on
*ellulose under suitable conditions.

SECTION Ill‘.-~W{TENING OR BLEACHING AGENTS.

o The substances included in this section may be divided into two
classes, viz.,: —Oxidising agents and reducing agents. To the first
class belong hleaching powder, sodium hypochlorite, ¢ clectrolytic
bleach,” sndium peroxide, yotassium pérmanganate. sndium per-
borate, etc., while sulphurous acid and the recently introduced
stable hydrosulphites, are the chief representatives of the second
clpss. As a general rule, most textile fibres are bleached with
oxidising agents, reducing agents heing only employed in special
cases. Apart from their use as bleaching agents proper, however,
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the latter arewf considerable service on account of their powerful
action on many colour stains which are unaffected by oxidising
agents, as well as for the treatment of fibres which have already
been bleached with some of the members of the first group. The
bleaching action of an oxidising agent depends upon the fact, that
under suitable conditions it is capable of yielding nascent oxygen,
which readily oxidises many organic colouring matters, converting
them into colourless oxidation products. On the other hand, a
reducing agent acts by yielding nascent hydrogen, which possesses
the property of converting a considerable number of colouring
matters into colourless reduction products, and in such cases, the
permanence of the results is dependent upon the resistance of the
reduction product, or products, towards atmospheric oxygen.

I.~OXIDISING AGENTS.

Bleaching Powder.—The most important solutions used
for whitening vegetable fibres in the laundry are prepared
either dircctly or indirectly from bleaching powdcer, which is
manufactured on a large scale by allowing chlorine gas to act
upon finely sieved sluked lime spread on the floor of specially con-
structed chambers. The gas is gradually absorbed hy the lime,
which is turned over {r&n time to time, in order to expose all por-
tions to the action of the chlorine. As soon as the absorption of
gas ccases, finely powdered slaked lime is introduced into the
chambers for the purpose of removing traces of chlorine which
still remain unabsorbed, and the bleaching powder is subsequently
introduced into casks. The quality of the product obtained in this
way varies to a considerable extent, and depends chiefly upon the .
nature of the raw materials employed, and the care bestowed dur-
ing the process of manufacture. The lime used is of the best
quality ; the chlorine is carefully freed from other gases, and the
temperature is regulated during the absorption of the gas accord-

ing to experience. . .

Bleaching powder belongs to the clagfof chemical compounds,
known as hypochlorites; it is frequently termed calcium chloro-

hypochlorite, to which has been assigned the chemigal formula,
Ca<glcl The commercjal article, however, always contains a
considerable quantity of unchanged slaked lime, as well as small
quaritities of other compounds. Bleaching' powder is commonly
. known as chloride of lime, but the true chloride of lime possesses
“the formula CaCl,, and its solutions do not possess bleaching pro-
perties.
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Properties.—When bleaching powder is treated *with water,
a greater or less amount dissolves, and the clear solution which
is obtained on allowing the mass to settle, contains calcium hypo-
chlorite and calcium chloride, as well as small amounts of other
substances, while the residue consists essentially of slaked lime.
This action is represented by the following equation :—

2Ca OCl, = Ca Cl,*+ Ca(OCl),.
Bleaching-powder =calcium + calcium
* chloride hypochlorite.
A portion of the unchanged slaked lime (calcium hydrate), also
dissolves in the water. Consequently, freshly prepared solutions
of bleaching powder are always alkaline owing to the presence of
this substance.

Bleaching powder occurs in commerce in the form of a fine
white powder which smells of hypochlorous acid (HCIO), accord-
ing to some authorities, although Taylor maintains that chlorine
only is slowly cvolved in the presence of moist air containing
carbon dioxide. .

The decomposition of the commercial article is reduced to a
minimum by storing it in tightly-closed casks.

Preparation of Stock Solution.—A stock solution of bleaching
powder may be prepared by adding it in the form of fine powder
to a suitable volume of water at about %0° F., contained in an
earthenware vessel. Thorough stirring is essential, and should be
continued for at least 10 minutes. The mixture is subsequently
allowed to settle for about 24 hours, and the clear liquid filtered
through a piece of calico into a stoneware bottle, and diluted until
it indicates 120 on Twaddell’s hydrometer. The bottle should be
kept tightly corked. As only small quantities of the solution are
usually required in laundries, the sludge produced is practically
valueless.

Valuation of Bleaching Powder and other «Hypochlorites.—
The value of a sample of bleaching powder, or of a solution of any
hypochlorite is d:pendent upon the amount of available chlorine
present, i.c., chlorine Yghich is available for bleaching purposes,
agd which is evolved when the sample is acted upon by an acid.

A fresh sample of a well made bleaching powder contains from
35-36 per cent. of available chlorine, but a sample which has been
badly made, or which has heen exposed“to the air for a consider-
able time will contain a much lower percentage. The actual
“amount present can only be accurately determined by a chemcial

- process since the determination of the density of an aqueous solu-
tion by means of a hydrometer does not constitute a reliable
, measure of the chlorine content.
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Valuation by means of Potassium lodide and a Standard Solu-
tion of Sodium Thiosulphate.—The available chlorine in hypo-
chlorite solutions is now usually determined by means of the thio-
sulphate method, which may be conveniently carried out as
follows :—

A standard ﬁolutlon of sodium thmsulphdtc, Na,S OJ 5H,0,
(the “*hypo’’ used by phologlaphers) is first prepared by dlssol\mg
21 grms. of the pure salt in distilled water contained in a litre
flask, and subsequently makirig up to one litre with distilled water.

Each c.c. of this solution required to ** neutralise ” the avail-
able chlorine contained in 10 c.cs. of the hypochlorite solution to
be tested, indicates 0.3 grm. of available chlorine per litre, or 21
grains per gallon.

10 c.cs. of the hypochlorite solution are introduced into a
flask, along with a few c.cs. of water.  About 2-3 c.cs. of a 10 per
cent. solution of potassium iodide are then added with continual
shaking.  Iodine is liberated, and the liquid assumes a dark
reddish tint. Finally,.about 3-4 c.cs. of 30 per cent. acetic acid
are added.  The standard sodium thiosulphate is then added
gradually from a burette-—the liquid in the flask being constantly
agitated—until the liquid becomes pale yellow; a few drops. of
cold starch mucilage are added at this stage, the liquid assuming
a dark blue colour. M¥re sodium thiosulphate is then added until
one drop completely decolourises the liquid.

Example :—10 c.cs. of bleaching liquor were taken and mixed
with 4 c.cs. of water + 3 c.cs. of potassium iodide solution (10
grms. in 100 c.cs. of water). Eight c.cs of standard sodium thio-
sulphate were rcquired to decolourise the liquid. Therefore, as
1 c.c. of the standard thiosulphate added to 10 c.cs. of bleaching
liquor corresponds to 21 grains of available chlorine per gallon,
thee sample tested contains 21 x8=168 grains of active chlorine in
one gallon. ¢

Uses of Bleaching-Powder Solulion.—A solution of bleaching-
powder is occasionally used by launderers for the-removal of stains,
and for whitening or bledghmg vegetable 6bres during the process
of cleansmg Its chief use in the laundry, however, is for the
preparation of sodium hypochlorite.

Only weak solutions should be employed in all caqee of stain
removing, or bleaching,” and the treated goods should be after-
wards well washed, dlpped into weak acetic, or hydrochloric agid,
and thoroughly rxnsed again, #

; A solution of bleaching-powder should not be used in conjupc-
*tion ¢vith soap; as the latter forms sticky insoluble ‘ soaps > with
solutions of calcium salts, and the production of such ‘‘soaps,”
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in presence of fibrous materials ultimately gives ride to serious
defects.

Sodium Hypochlorite.—This compound, which is known in
the North of Ireland as ‘‘ alkali-dip,” is usually made by adding
a cold solution of ‘‘ pure,”” or “refined alkali,” to a cold solution
of bleaching-powder until no further precipitation takes place.
Sodium sulphate may be used instead of ‘‘ alkali.”

The principal chemical action which takes place may be repre-

" sented’by the following equation :—
Ca(OCl), +Na,CO, = CaCO, + 2NaOCL
Calcium 4 sodium = calcium + sodium

hypochlorite carbonate carbonate hypochlorite.
( Active ingredient in )
bleaching-powder solution,

The usual mode of procedure when making small quantities of
the solution is indicated in the following example :—

Introduce 101bs. of bleaching-powder into a suitable vessel,
(wood or earthenware), and grind into a paste with about 6 gallons
of water, added gradually.  Then add 61bs. of ** alkali,”’ pre-
viously dissolved in about 4 gallons of water. Mix thoroughly,
and allow the precipitated carbonate of lime to settle. Decant the
clear liquor, filter through cloth il necessary, and reduce to 14°
Tw. by the addition of water. The solution should be stored in
glass carboys, and it may be kept for 4. long time without any
appreciable loss in strength.

Sodium hypochlorite solution—if properly made—does not
yield a precipitate with soap; on this account, it is extensively used
in the laundry industry for bleaching linen and cotton goods during
the actual washing process. It is also {requently employed at the
ordinary temperature in separate baths. The liquid is sent out
by manufacturers in glass carboys, and its strength, as measured
by Twaddell’s hydrometer, is usually about 140. It is advisable,
however, to determine the amount of available chlorine present in
each delivery according to the method given under bleaching-
powder.

Many of the liquid bleaches on the market consist essentially
of solutions of sodiun®hypochlorite, containing small amounts of
%ther sodium salts.

‘ Eleetrolytic Bleaching Liquor.” —Sodium hypochlorite may
also be prepared by passing a current qf electricity through brine.
In this case, excess of brine, and small quantities of other salts are
present in the liquor.

) The decomposition of brine (NaCl) by the electric current can
De readily demonstrated by introducing two pieces of platinum foil
Into a small quantity of the liquid contained in a beaker® One
“Piece of the foil is connected to the positive pole and the other to
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the negativé p‘ole of a suitable battery. A few drops of a solution
of phenolphthalein are then added to the brine, when it will be
observed that a red colouration is produced in the vicinity of the
negative electrode, thus showing that an alkaline substance has
been formed.

If the current be passed for a few minutes, or the liquid agi-
tated, the red colour dlsappe’ars These changes are explained as
follows :—The current of clectricity enters the brine at the anode
or positive electrode ; it then basscs through the brine and leaves
at the cathode or negative electrode. Durihg its passage through
the brine, a certain amount of the latter is decomposed with the
formation of sodium (Na), and chlorine (Cl). Some of the water
contained in the brine is also decomposed into hydroxyl (OH), and
hydrogen. The sodium and hydrogen pass with the current to the
negative electrode where the hydrogen is liberated, but the sodium
is immediately acted upon by the water in the brine, with the result
that more hydrogen gas is evolved and a weak solution of caustic
soda left in the liquid. Consequently, phenolphthalein solution
becomes red in the neighbourhood of the negative electrode.

The chlorine and hydroxy! form hypochlorous acid (HOCI),
at the positive electrode, but if the brine is agitated so as to bring
the substances formed at cach clectrode into contact, another
chemical action takes pface and sodium hypochlorite (NaClO) is
formed, which bleaches the red colour produced by the phenol-
phthalein in presence of caustic soda.  The chemical reactions
which take place may be expressed by means of the following
equations :—

(1), 2NaCl = Na, + Cl,.

Brine (sodium chlonde)—sodlum+chlorme

C[2). 2Na + 2H,0 2NaOH + H,.

Sodlum+ water ;caustic soda + hydrogen.
(3). 2H20 = 2HO + H,.
Water =hydroxy] + hydrogen. .
(4. _2HO + Cl, = 2HOCL .
Hydroxyl+chlor1ne =:hypochlorous acid. o
(5). .2HOCI 4+ 2NaOH = 2NaOCl +¢ 2H,O.
Hypochlorous+  caustic = sodium 4 water.
acid ¢ soda . hypochlorite

Although the above reactions represent, theoretically, fhe
prmcnpal chemical changes which occur durmg the electrolysis of
brine, it is found in practice that several other reactions take place
at the game tlme and compounds are formed which are of no use
for bleaohmg purposes.
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Electrolytic Apparatus.—For the production of electrolytic -
sodium hypochlorite numerous types of electrolysers are available,
but we shall only describe here the Haas and Oettel apparatus, a
small size of which has been specially introduced for use in laun-
dries. It consists of a tank of glazed stoneware containing brine, in
which is placed the box shaped electrolyser shown in Fig. 4. The
electrolyser is sub-divided by means of carbon plates into numerous
,chambers or cells. The first and last carbons constitute the anode
and cathode respectively. Each ceil has no communication with
its neighbour, but has an opening at the bottom communicating
with the brine tank, and an gverflow pipe at the top. Hence, when

Fia. 7. Haas-OerrEL ELECTROLYSER.
(E. Grether and Co.),

the tank is filled with brine to the level ot the series ot overflow
pipes, communication is established between them and the brine
in the tank.

. On sending = current of electricity through the apparatus, the
liquor in the electrolyS r effervesces strongly, and rises to a higher
Igvel than the brine in the tank. Consequently, a certain volume
of partially electrolysed brine flows through the overflow pipes,
while a corfesponding volume of cool brine enters the electrolyser .
b.)’ means of the openings at the bottom. The fresh brine then
rises in the cells, becomes %artially electrolysed and overflows as
before, thus creating an automatic circulation.

. The effervescence is caused by the liberation of hydrogen,
which passes through the brine on its way to the atmosphere.
| Hence, the liquor in each cell is lighter than that in the tank owing"
;;to the presence of innumerable bubbles of gas. The temperature
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is kept below 289 C., by passing a continuous current of cold wate
through a coil of piping contained in the outer tank. When in usi
the electrolyser is generally erected on a platform about four fee
from the ground, in order to allow the electrolysed liquor to b
drawn off into suitable vessels. On another platform above the
electrolyser, is the brine tank, in which the brine is made once :
day and then run into the electrolyser as required by means of
lead pipe. The complete apparatus is shown in Fig. 8. The typ
of electrolyser recommended for use in laundries requires a con
-

Fio. 8. Emtc'mom'szn AND Prorack 'T'ANK,
(E. Grether and Co.). |
tinuous current of 110 voltsx 12 ampéres. If, however, a current
of 220 volts is already used for other purposes, it is necessary th
soupleftwg electrolysers in series; or a small dynamo may be used.
With a current of the above streneth. the elentrnlveer cnnnliac
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in 10 hours, from 110-132 gallons of liquor contain.ing 210 grains
ol active chlorine per gallon.  For use, the liquor is diluted until
it possesses a strength of 70 grains active chlorine per gallon,

1t may be used in the laundry for the same purposes and in the
same way as the liquid prepared by the double decomposition of
bleaching powder solution and sodium carbonate, to which refer-
ence has already been made.  Abont 3-4 gallons of the diluted
liquor g;-o grains strength), are required for every 112lbs. (dry
weight), of *‘linen.”

Electrolysed brine is now regularly used in many of the large
laundries and hospitals for whitening ** linen,"" as well as for
disinfecting purposes.  Its actual strength may be ascertained by
the method given on page 66.

Hydrogen Peroxide, H,0,.—This substance is prepared by
decomposing barium peroxide, BaO,, suspended in water by means
ol sulphuric or carbonic acid and decanting the solution of H,0,
from the precipitate which forms. It is usually sent into the
market as a weak solution containing from 3-6 per cent. of H,0,,.
The strength of the commercial article is indicated by such terms
as hydrogen peroxide (10 vols), (12 vols), etc., which mean that
a given volume of the liquid contains 10 or 12 times its volume of
oxygen available for oxidising purposes.  On account of its bulky
nature and instability commercial hydroffen peroxide is not now
used for bleaching purposes except in a few special cases. It is
finding more and more extensive use, however, when generated
from sodium peroxide or the perborates.

Sodium Peroxide, Na,0,.—DPeroxide of sodium is manufac-
tured by subjecting slices of metallic sodium—heated to a tempera-
ture of 300-400° C.—to the action of purified air. It occurs in
commerce in the form of a yellowish-white deliquescent powder
which absorbs carbon dioxide from the air liberating oxygen.
In contact with water, sodium peroxide develops great heat
forming caustic soda and hydrogen peroxide; the latter is more
or less completely decomposed under $he influence of the heat
generated unless the emperature is kept below about 35° C.
during dissolution of the powder. These changes may be repre-
sented as fQllows : —

_ Na,0, +:2H,0= 2NaOH + H,0,.
Sodium peroxide+ wate =caustic sota+hydrogen peroxide.
2H,0,=2H,040,.

Sodium peroxide is a powerful oxidising agent, and as it
readily attacks organic matter, it should always be kept in tightly
closed lead or glass vessels. It yields hydrogen peroxides when
added to weak acids together with the sodium salt of the acid
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employed. 4 solution prepared in this way is commonly used for
bleaching wool and silk. The reaction is as follows :—Na, O,+
H,SO,=Na,SO,+H,0,.

Salts of Perboric Acid.—During the last few years several
salts of the hypothetical perboric acid, HBO,, have been intro-
duced for bleaching purposes in the laundry. Among these the
best known is sodium‘perborate which may be obtained in a pure
form but is often sold mixed with other substances under various
fancy names. Crystalline sodium perborates have been prepared
by Braht and Dubois by precipitating a solution of sodium borate
in hydrogen peroxide with alcohol, or by electrolysing a solution
of sodium orthoborate. By these methods, salts of different com-
position have been obtained such as the following : —NaBO,.H,0,
NaBO,.2H,0, NaBO,.3H,0, and NaBO,.4H,0. When heated
or dissolved in hot water they undergo decomposition with the
evolution of nascent oxygen. If the water is not too hot, hydrogen
peroxide is formed.  The anhydrous salt NaBO, has also been
prepared ; it contains about 20 per cent. of available oxygen and
is fairly stable when kept dry and at a low temperature. In pre-
sence of moisture or heat, however, it is readily decomposed.

Different methods for the preparation of alkali perborates on
a commercial scale have been patented. In one case a mixture of
sodium peroxide and pqgydered boric acid is added to weak cold

" sulphuric acid the temperature being kept low during the addition
of the mixture. Jaubert carries out the process in two stages,
(Jour. Soc. Chem. Industry, 1904, p. 1145), by first add-
ing the mixture of sodium peroxide and boric acid to cold water,
whereby crystals having the composition Na,B,O..10H,O are
thrown down, and secondly, dissolving the crystals in water and
adding sufficient sulphuric acid to neutralise half the sodium pre-

. sent, when crystals of sodium perborate having the composition
NaBO,.4H,0 are deposited and may be filtered off, washed with
cold water and drfed by exposure to air.

Another method is to add sodium peroxide gradually to ice
cold water and then to earbonate the alkajine fiquid by passing
through it waste gases containing CO,.# Sodium meta-borate
solution, (prepared from caustic soda and boric acid), is netf
added when a precipitate of sodium perborate is obtained. The
substance is recovered by filtration and subsequently dried. Many
of the * perborates’ s8ld for laungry work contain varying
amounts of other substances, some of which possess detergent pro-
perties, while others are of an inert nature. ‘These additions rende:

the perborates, more stable—especially in presence of moisture~s
since the amount of active oxygen which is capable of being

-liber,ated‘h;om ‘a mixture is considerably lower than from the
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unadulterated article. In many cases adulteration is*adopted for
economic reasons. .
The detergents frequently found in commercial perborate pre-
parations are soap, sodium carbonate, and sodium silicate. The
“presence of one or more of these is an indication that the actual
amount of perborate present is comparatively small; hence, as the
value of such preparations when used for {)Ieaching purposes is
, dependent upon their active oxygen content, it will be evident that
a preparation should be employed, the active oxygen content of
which is stated by the maker.

A good sample of commercial sodium perborate should contain
about 10 per cent. of available oxygen, as:—

8NaBO,.4H,0+4H,0=2Na,B,0,+4NaOH+2H,0, +
30,+32H,0

Potassium Permanganate,K,Mn,0O,.—This substance is one
of the most powerful oxidising agents available. It occurs in com-
merce in the form of small dark crystals which exhibit a peculiar
lustre. Potassium permanganate is manufactured by fusing man-
ganese dioxide, MnO,, with caustic potash in the presence of an
oxidising agent, and then dissolving the fused mass, (manganate
of potash), in a large quantity of water, whereby decomposition
takes place with the formation of the permanganate ; the reactions
are as follows :— *

2Mn0,+4KOH+0,=2K,Mn0O,+2H,0.
3K,Mn0,+ 2H,0 =2KMnO,+4KOH+MnO,.
The manganate remains unchanged in presence of excess of alkali.

Potassium permanganate yields nascent oxygen with great
readiness when brought into contact with oxidisable substances;
at the-same time it deposits a brown hydrated oxide of manganese
which may be subsequently removed by means of a solution of
sodium bisulphite. A solution of potassium permanganate is
occasionally used in the laundry for bleachingepurposes, and for
the removal of stains; it should be rendered slightly acid by the
addition of sulphuric or acetic acid.  »

.
2.-REDUCING AGENTS.

Sulphur Dioxide, SO,.—When sulphur is burnt in air, the
product is a heavy, colourless, pungent gmelling gas, which readily
dissolves in water yielding a solution of sulphurous acid. These
changes may be represented by the following equations :—

* (1. $+0,=S0, (2). SO,+H,0=H,SO,.

Sulphur dioxide is used to a considerable extent for bleaching -
or ‘ stoving * certain kinds of woollen goods, straw, feathers, etc.
Its aqueous solution is also of great service in many textile opera-

n
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tions, but owWing to the inconvenience of making it direct from the
gas and water, it is generally prepared ir the works by the additior
of an acid to sodium bisulphite as described in the paragrapl
below.  Sulphur dioxide is also occasionally used as a disinfectant

Sodium Bisulphite, NaHSO,.—This compound is prepared by
passing sulphur dioxide into a hot solution of sodium carbonate.
The reaction which takes place may be represented as follows :—

NaZCO“+ 250,+4,0= zI\'nHS()‘,l +CO0,,. .

Sodium bisulphite is usually sent into the market in the form
of a liquid which indicates from §29-80° on Twaddell’s hydrometer.
It is used as an antichlor, i.e., for converting traces of chlorine ot
hypochlorites—which are somectimes present on bleached goods
owing to inefficient washing—into salts which have no injurious
action on cellulose fibres. Sodium bisulphite is also used for the
purpose of decomposing and removing the brown oxide of man.
gancse deposited on the fibre during the permanganate bleaching
process. By adding a weak acid to a solution of sodium bisul-
phite, a solution of sulphurous acid, plus the sodium salt of the
acid employed is obtained, as:—

2NaHSO,+H,S0, =Na, S0, +2H,0.S0,.
This solution is generally employed for textile and other processes
instead of sulphurous agid alone, on account of the simplicity of
its production.

Sodium Hydrosulphite, Na,S,0,.—A solution of sodium
hydrosulphite together with zinc and sodium sulphites is obtained
--according to Bernthsen—when sodium hisulphite is reduced witt
zinc dust, as:— )

'4NaHSO.,,+ Zn=Na,S,0,+2ZnSO,+Na,SO, +2H,0.

. It is a much more powerful reducing agent than the bisul-
phite, and has long been used in the preparation of indigo vats,
and for discharging dyes in calico and silk printing. Solutions of
sodium hydrosulphite arc very unstable and their preparation
according to the above mathod takes up a considerable amount of
time. Under the general name of *‘ hydposulphites,” however,
there are now on the market several hydrosulphite compounds
which are comparatively stable at the ordinary tempegature, but
-eadily decompose in presence of steam or acids, yielding free
1ydrosulphurous acid whith is an extremely powerful reducing
igent. .

An anhydrous form of Na,S,0, has been introduced ‘under
the name of Hydrosulphite conc. B.A.S.F. It slowly decone
Joses in presence of moisture, but in other respects it is compara-
ively stable.
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Sddium Sulphoxylate Formaldehyde, NuHSb,.CHao.szO.
—Hydrosulphite N.F. extra (M.L.B.). Hyraldite C. extra (C.).
Rongalite C., (B.A.S.F.).—This substance is a derivative of
sodium hydrosulphite and may be obtained by acting upon the latter
with formaldehyde. It belongs to a class of compounds, the mem-
bers of which are characterised by great stability when compared
with the hydrosulphites. They resemble the latter in that they

, possess extremely powerlul reducing properties.  According to
Baumahn, Thesman, and Frossard, {Jour. Soc. Dyers and Colour-
ists, 190§, p. 14), the substance ohtained by the action of sodium
hydrosulphite on formaldehyde consists of equal molecules of the
formaldehyde compounds of sodium sulphoxylate NaHSO,, and
of sodium bisulphite. It is prepared commercially by acting upon
sodium bisulphite with zinc dust at an elevated temperature, in
presence of formaldchyde and an acid.  The sodium hydrosulphite
compound is subsequently sceparated from the solution by crystal-
lisation.

Sodium sulphoxylate formaldehyde or hydrosulphite formalde-
hyde, as it is often termed, finds a limited use in the laundry for
the local treatment of articles which have been stained by dyes. A
little of the powder is sprinkled on the stains and then moistened
with acetic or formic acid. Decomposition of the substance takes
place very quickly—especially if the stgined material is gently
warmed—and at the same time the dye is decolourised, i.e., if it is
sensitive to strong reducing agents.

Basic Zinc Sulphoxylate Formaldehyde, (ZnOH)HS0,.H.CHO.
~This compound is known in commerce as Decroline, Hyraldite
7, or Hydrosulphite A.Z. It occurs in the form of a heavy grey
powder, insoluble in water, but readily soluble in acids; it is much
more stable than the sodium compound mentioned above, and is
completely decomposed only in boiling acid solutions. The sub-
stance now finds extensive use amongst dyers and cleaners for
stripping purposes, and for removing dye sfains from textile
materials.  Either formic or acetic acid is commenly employed to
effect its solutio!. qThe powder is ndt appreciably affected by
exposure to air, and nYay be stored for a long time if it is kept
ih a dry place.

" Sodium Thiosulphate, Na,S,0,.5H,0—* Hypo.”—Sodium
thiosulphate may he prepared by dissolving sulphur in a solution
of sodium sulphite, but i§ is usually manufactured from alkali
waste. It is very soluble in water, and its aqueous solution
possesses strong reducing properties.  Sodium thiosulphate is
lurgely used in volumetric analysis; it is also employed to a con-
sxderal?le extent in the treatment of vegetable fibres after the
bleaching process, for the purpose of converting traces of free
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chlorine whith may not have been removed, into a neutral salt.
When used in this way it is known as an ‘‘ antichlor.”

Titanous Chloride, TiCl,, and Titanous Sulphate, Ti,(SO,),.—
These substances are sent out in the form of heavy ‘dark’ acid
liquids, which possess extremely powerful reducing properties.
Titanous salts—especially the chloride—are frequently used for
stripping purposes, ahd for removing dye stains from vegetable
fibres. Hydrochlorlc acid is added to the solution in order to
prevent the precipitation of irfsoluble titanic hydrate which is apt
to soil the goods.

SECTION IV.—FINISHING MATERIALS.

The finishing materials used in laundry work may be con-
veniently divided into the following groups :—
1. Stiffening Materials.
Lustreing Materials.
Softening Agents.
Blueing Materials.
Weighting or Filling Materials.
Antiseptics.

A

L
'l.—ST':FFININa MATERIALS.

Starch, (C,H,,0,)#.—The most important substance belong-
ing to this class of materials is starch, the chief varieties used
being rice, maize, potato, wheat, and cassava. Starch occurs in
commerce in the form of a white, glistening, tasteless powder or
short brittle ‘‘ sticks ”’ or ‘‘ crystals.”” It is a product of the
vegetable kingdom and is present in greater or less amount in the
fruit, seed, and tubers or roots of many plants. Starch is never
found in a pure state in nature, but is always associated with
variable quantmec of nitrogenous matter, e.g., gluten, fat, etc.,
which are removed along with the husks by procgsses of steeping,
grinding with water, sieving, and settling ;4ke starch being ulti-
mately obtained in the form of a thick sediment at the bottom of
the settling vessels. A small quantity of caustic soda is usually
added to the mixture in order to facilitate the separation of the
gluten and fatty impuritigs. The latter are emulsified and the
gluten swells by the action of the caustic soda so that when the
treated mixture is caused to flow along suitable narrow channels
. large proportion of the starch is deposited while most of the
~impurities are carried forward. The inefficient separation of the
mtrogenous matter from starch during the process of manufacture
renders it more liable. to develop mildew under suitable conditions.
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When starch is examined under the microscop.e i# exhibits an
appearance of small well defined granules of more or less regular
shape. In most cases the granules appear to be built up in layers
or strata round a comparatively small point or hilium. Moreover,
the structure and shape of the granules of one kind of starch
differ to a greater or less extent from those of other kinds, so that
these peculiar features are of considerable setvice in distinguishing
, between the various starches.
The microscopical characteristics of various starches have been
tabulated by Archbold, (Jour. Soc. Chem. Industry, 1903, p. 64),
as follows : —

i Meqsurement N + .
Name Outline. in mu. Surface. Hilium. Markings,
Maize. Rectilinoal 1/70. Uneven and | Stellate or None.
a slightly irregular,
polygonal. concave. Lurge centre.
Rice, Ditto. 1/250 Flat. None. None,
Potato. Oval or 1/251ong diam.| Uniformly | Dark spot Concentric
olliptical. |1/37short ,, butslightly| near the rings, closed or|
convex. narrow end. | almost closed
curves.
Wheat. Circular or 1/50. Convex, Dark spot Occasionally
nearly so. eccontric. afew
exceedinglv
&0 faint concon-
tric rings.
Cassava., Rectilineal 1/70. Uneven and | Stellato or None.
an slightly irregulay.
polygonal. concave, Targe contre.
*Arrowroot, | Oval. 1/28long diam.| Uniformly | Nearer broad | Faint concen-
(Bermuda). 14568hort ,, butslightly| end circular,| tric ringsin
convex. erucinl trang-| few cases
verse lino or | extending
slit, about 2/8
length of
granule,

A starch granule consists of an outer envelope of a varying
degree of thickness enclosing a substance known as granulose.
The outer coverifg bgs the same chemigal formula as cotton and
linen, but it is non-fibraus, and is called starch cellulose to distin-
guish it from the cellulose of fibres.

Starch.is not appreciably affected by cold water, but if the
water be heated, the outer coverings of the starch granules are
ruptured, and a thick pasty mass is fortned commonly known as
starch paste.

A test employed for the detection of the latter on various
materials is based upon the fact that it acquires a blue colour in
presence of a weak solution of iodine.  The test is extremely
.delicate, but it should be carried out in the cold.



78 MODERN LAUNDRY WORK

It has been shown by many authorities that the temperature
at which the granules of starch burst when heated with water, is
not the same for all starches, for example :—The granules of
wheat starch burst at 639-64° C., those of rice at about 74° C.
Maize starch granules burst at about 689-700C., and those of
potato starch at 62°9-63° C. It would appear from the above that
the long boiling which starch undergoes in many laundries, in
which boiled starch is used, is unnecessary, but it does not follow,
however, that the whole of the granules in a mixture of starch and
water burst at the same time, or at the same temperature ; hence,
the method adopted in practice is logical, in so far as it has for its
object, the disruption of the whole of the starch granules in order
to produce a homogeneous paste.

Starch readily absorbs moisture from the atmosphere, and
under ordinary conditions it contains ahout 18 per cent. of water.

Maize Starch.—This is obtained from maize or Indian corn
which contains ahout 65 per cent. Il intended for use in the finish-
ing of textiles it is separated from the husks and other impurities
as follows :—

The Indian corn is first steeped in water at a temperature of
about 120° F., for two days. It is then ground with water
between mill-stones and the milky liquid passed through a sieve
to remove the huskg ~ The liquid passes {rom the sieve
into wooden channels in which a considerable amount of starch is
deposited, the gluten and other impurities, as well as excess of
starch passing into a large settling tank. The starch which has
settled out in the channels is placed in a large tank which contains
water and is provided with mechanical agitators; a small quantity
of caustic soda is then added, and after thorough agitation the
mixture is passed over the channels again, where the starch is
deposited in an almost pure condition. It is next introduced into
another tank containing water, and washed by decantation. The
mixture is then pumped into perforated boxes covered with fine
cloth, upon which the starch is deposited. Finally, it is collected,
dried carefully in hot flues, and in many casgs. brbken up into lumps
or ‘‘ crystals,” in which form it is sent inte the market.

Maize starch is used in enormous quantities for finishing il
kinds of cotton and linen goods. When hoiled with water it
yields a thicker paste than any other starch and the separation of
water and starch on standing does notyreadily take place. Articles
which have been finished with maize starch possess a stiff and thick
“feel,’’ but not so much pliability. It is largely used, however,
in laundries in which the cold or raw starch process is carried
on, while thin-boiling maize starch is commonly employed in the
hoiled-starch process.
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The granules of maize starch (Fig. 9), are more or less circu-
tar in shape and vary in sizg to a considerable extent.

Rice Starch.—As its name implies, rice starch is obtained
from the rice plant, Orysa sativa, being present in the seed
to the extent of about 75-80 per cent. It is used in very large
quantities in the laundry industry both in the raw starch process
and in the form of a partially hydroJysed or thin-boiling starch.
Rice starch produces a firm hard *‘ feel  on goods finished with its

"aid, an8l yields more pliable work than maize starch. It is more
expensive, however, than the latter.

The appearance of rice starch granules under the microscope
is shown in Fig. 9. They ‘are pentagonal or hexagonal in shape
and are smaller than those of other starches; hence, it is often
stated that rice starch suspended in water will penctrate textile
fibres with greater facility and in 2 more uniform manner than all
other starches.

Potato Starch or Farina.—This is obtained from the potato,
in which it is present to the extent of from 15-20 per cent. The
potato is cultivated on an enormous scale in Germany and Holland
for the requircments of the starch industry. More attention has
heen given to the manufacture of starch from potatoes in Germany
than in most other countries, with the result that German farina
is considered to be the best variety of potato starch. It yields
a thick paste with water, which possesses strong adhesive proper-
ties. Large quantities of potato starch are used in the laundry
industry for the preparation of hoiled starch pastes, which are
chicfly used for light starching. Farina pastes exhibit a tendency
to liquefy on exposure to the air for some time.  The granules
(Fig. g), are larger than those of any other starch. Potato starch
is often used as an adulterant.

Wheaten Starch.—The manufacture of starch from wheat has
been carried on from very early times, and considerable quantities
are still made. Owing to the expense of the saw material, how-
ever, wheaten starch is not now used for trade purposes to such
a great extent % thpse already mentiened, although it is often
used in new work laundries in conjunction with rice and maize
Starches, for producing stiff and pliable work. Goods finished
with wheaten starch possess a moderately stiff ** feel *’ and a con-
siderable amount of pliability.

In addition to the stagches mentiohed above, there are many
other less known varicties on the market; among these may be
mentioned tapioca or cassava, obtained from the tubers of cassava
®r manihot; sago, derived from the pith of the sago-palm, and
arrow-root, obtained from tropical plants belonging to various
species of maranta.
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Rice starch. 150 diam. Maize starch. 150 diam.

Potato stargh. 150 diam Wheat starch. 150 diam.

- Fig. 9. MIOROSCOPICAL, APPEARANCE OF VARIOUS STARCHHS
M{Erpm micrographs by E. Clayton).
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None of these appears to be used to any gredt extent in
laundry work, but it is highly probable, that sooner or later, they
will find extensive application in the various finishing industries.

Cassava starch has been on the market for many years, and
has met with a considerable measure of success in certain branches
of textile finishing. It is imported from Jamaica in the form of
a fine powder, or *‘ crystals,”’ thus differing in the latter respect,
from both potato and arrowroot starches, which fall to a fine
powder’or assume the granular form on drying. Cassava starch
resembles maize starch in many of its properties, although it does
not appear to bé capable of imparting the same degree of stiffness
to cotton and linen as the latter. In spitc of its low stiffening
power, however, it is gradually displacing maize starch in many
finishing processes, presumably on account of its lower cost and
its property of yielding a mellow ‘‘ finish.”’

Cassava starch can be readily distinguished from other
starches by means of its microscopical appearance, as shown in
Fig. 9. .

Valuation of Starch.—The value of a sample of starch for
laundry work depends principally upon its stiffening and adhesive
properties; its colour; nature of paste obtained on heating with
water; freedom from albuminous matter, and other factors. Con-
sequently, the relative values of different#;amples are best deter-
mined by actual trials in the laundry.

+ Itis not possible to deduce the value of a starch for finishing
purposes from the results of chemical analysis, although the de-
termination of moisture, ash, and nitrogenous matter, affords
an indication of its purity. The percentage amount of ash in a
pure starch should not exceed 0.2—o0.5 per cent., while the
amount of moisture in an air-dried sample should not exceed 18
per cent.  The latter may be determined according to the method
described under soap, and the ash as follows =

Determination of Mineral Matter.—Weigh out about 1-2
grms. of starch in a porcelain crucible of known weight. Place
th.e crucible and contents on a pipe-clay’ triangle supported by a
tripod stand, and heat gently by means of a non-luminous flame.

e starch will begin to swell and the heat should be carefully
regulated int order to prevent loss owing to some of the substance
passing over the sides of the crucible. s When the moisture has
!Jeen removed, charring begins, and most of the charred mass
Is finally converted into gaseous matter by long heating over a
powerful burner, while the mineral ash is left in the form of a

~White powder. The crucible and contents are then cooled and

" weighed, and the percentage amount of ash calculated in the usual
ahanner,

[ N
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The results obtained by the analyses of the chief starches are
given below in tabular form:—

«

Starch. | Water. | Cellulose.| Ash. Analyst.
Maize Starch ..| 816 175 0'65 0-25 McKerrow.
Rice «..ovunnns 80-7% | 1842 0-76 0-07 Davis & Dreyfus.
Potato ........ 8131 | 178 0-34 0-55 McKerrow.
Wheaten ..... .| 8L12 | 165 2:3 0-08 Graham.
o eeees 8203 | 169 10 0-07 Davis & Dreyfus.

Thin-boiling Starches.—If ordinary starch paste is boiled for
some time, the starch-cellulose is gradually converted into a mix-
ture of soluble substances which latter are closely allied to the
dextrins. It is well known that these bodies readily dissolve in
water, yielding pastes of low viscosities; hence, it is evident that
the greater the degree of the conversion of the starch contained
in ordinary starch paste, the lower will be the viscosity of the
latter, or in other words the thinner it becomes. This thinning
action, which takes place on boiling, is counterbalanced to a cer-
tain extent by the evaporation of water from the mixture during
the boiling process, (i.e., when a closed steam coil is employed
for heating), so that in such cases the ultimate effect of long
boiling on the viscosish of the paste is not very pronounced in
practice.

If certain impurities are present in the paste, however, or
if a little acetic acid is added, and boiling continued for a short
time, the resultant paste will be much thinner than a paste made
in the ordinary way from pure materials. The longer the paste
is boiled—within reasonable limits—under such conditions, the
thinner it becomes, this effect being brought about by the gradual
conversion of the starch-cellulose into soluble derivatives. Starch
which has been changed in this way is said to have undergone
partial hydrolysns which latter term is used to indicate a chemical
change brought about by the addition of the glements of water
to the substance concerried. When acid 1ﬂmployed to facilitate
the conversion of the starch, the process is nown as acid-hydrolysis.

The fact that partnally hydrolysed starch yields a thin paste
when boiled with water, is utilised by starch manufacturers in
the production of so-calked thin-boiling starches, which are used
to a very large extent in the laundry industry, especially in,the
United States of America. The conversion of starch into a thin

- boiling product, is commonly effected with the aid either of
" mineral or organic acids—generally the former—, the degree of
hydrolysis of the starch-cellulose being governed by the nature
and amoupnt of the acid employed, as well as upon the temperature
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and length of time of the subsequent drying operdtion.  Malt
extract may be used instead of acids for effecting the conversion
of starch as already mentioned in a previous section. When
acid is employed, the usual mode of procedure is as follows : —The
starch suspended in water, is mixed with a very small quantity of
acid and the mixture allowed to stand,—or it may be filtered—in
order to separate the starch rrom -the weéak acid liquid. The
pasty mass is then dried in a suitable room, the temperature of
which'can be easily regulated. As a rule, the temperature is not
allowed to exceed 150° F. Finally, traces of acid should be re-
moved by a thorough washing process.

It is sometimes stated that thin-boiling starches are definite
mixtures of unaltered starch and dextrin, but it is difficult to
conceive how only a portion of a mass of starch in presence of an
acid is converted into dextrin, while the remainder is practically
unaffected, unless we assume that the acid exerts a selective
attraction towards the small or not fully developed granules. In
any case, it is well known that other decomposition products of
starch are present in thin-boiling starches, in addition to dextrin,
e.g., reducing sugars such as dextrose; while, if diastase (malt-
extract), is employed for the conversion of the starch instead of
acid, one of the products is the reducing sugar termed maltose.
It is evident, therefore, that during ke conversion of starch,
according to the process described above, a portion, at least,
undergoes complete hydrolysis, dextrin being produced as an in-
termediate product. This change may be represented as
follows : —

(1) (CeHy404)n (CeH 40,
Starch —> dextrin.
(2). (CeH;,0,)n+nH,0=n(C,H,,0).
dextrose or glucose.

It is of interest to note that the chemigal changes which
occur during the conversion of starch into its thin-boiling modifi-
cation, are not nccompanied by any prpnounced alteration in the
ordinary physical Characteristics of the starch, such as colour,

«ctC., and the granules exhibit practically the same appearance
under the microscope as those of the unaltered starch.

The advantages ot thin-boiling starches for finishihg several-
ply.articles which need to be highly stiffened, as compared with
or‘dmary starch, depend fipon the fact that the pastes they yield
with water penetrate fibrous materials more or less readily, and
#n sufficient amount to yield a certain degree of stiffness on iron-
ing. Indeed, it may be here mentioned that the introduction of
starches of this nature, appears to have been due to the demand
for a stiffening material, which could be used with success in
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machines specially designed for the purpose of impregnating
goods composed of many folds of cloth with a considerable amount
of starch in the course of a few seconds. It is well known that
when thin-boiling starches were first introduced, different batches
of the same kind of starch often yielded pastes of varying degrees
of consistency, although the amounts of water and starch were
the same in each case, and it will be evident that such defects
were most likely caused by a slight variation in the mode of con-
ducting the acid hydrolysis process. At the present time, how-
ever, it seldom happens that abnormal cases of this kind are
met with, a fact which is of the utmost importance in the finishing
of the class of goods to which reference has been made.

On the other hand, however, goods which have been finished
with thin-boiling starch are apt to develop a yellow colour on
storing, especially if the finishing process has included a drying
operation at a high temperature. This colour degradation is prob-
ably caused by the formation of traces of caramel, owing to the
decomposition of reducing sugars which are usually present in
the starch. Traces of acid are also occasionally present, and in
this case, not only is the above defect rendered more prominent,
but if ultramarine has been used for blueing purposes, the opera-
tion is wasted, inasmuch as the blue is more or less completely
decolourised. Furthermsre, such starches are far more liable to
develop mildew than the ordinary starches. Experiments carried
out by the author show that the latter defect is more pronounced
in the case of converted starches made by the malt extract method.

It has been mentioned that the extent to which hydrolysis
takes place in the manufacture of a thin-boiling starch is de-
pendent upon the mode of procedure and the quantity of hydrolys-
.ing agent employed. In other words, by varying the amount or
natitre of the acid, or by drying for different periods of time or at
different temperatures, starches of different degrees of solubility
can be produced, and these yield pastes possessing different vis-
cosities. If the process is carried to completion, dextrin and a
variable quantity of its decomposition prodﬂ\:t, viz. :(—dextrose,
are produced. From these statements it will be evident that
thin-boiling starches can be produced, which yield pastes with
water of all degrees of consistency between that produced by
thick-boiling starch, i.e., erdinary starch on the one hand, and .
that produced by dextrin on the othert Ordinary laundry thin- -
boiling starch gives a thin paste when boiled with water at the rate
of 1}-21bs. per gallon, while other varieties yield thin pastes,-.
with 4-6 lbs. per gallon. :

Soluble Starch.—This is the name of a commercial substance
which is sitilar to thin-boiling -starch and may be prepared in
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the same way, viz.:—By acid-hydrolysis, or by *acting upon
starch with oxidising agents or glycerine. It is in fact a partially
hydrolysed starch, and from a consideration of its mode of pre-
paration, as well as its properties, we may assume that it consists
essentially of the intermediate product or products formed during
the gradual conversion of starch into d(:,xtrin. Soluble starch
occurs as a white powder, which is practically insoluble in cold
water. It dissolves in hot water, however, yielding a thin paste,
which' differs from ordinary starch paste, in that it does not set
to a jelly-like mass on cooling. Such a paste obviously possesses
inferior stiffening properties, when compared with a paste of the
same strength made from ordinary starch.

Soluble starch is often used in finishing soft goods, to which
it imparts a high gloss on ironing, ‘while at the same time the
natural physical properties of the fibres suffer little or no degra-
dation.

Soluble Starch Produced by Ferments.—Reference has al-
ready been made to the -action of malt extract in converting
starch into soluble derivatives (p. §1). It is well known that
this action is induced by peculiar ferments termed enzymes, which
are present in the malted grain.  These appear to be definite
chemical substances, but their nature a d mode of action are not
fully understood. A comparatively small amount of an enzyme is

apable of effecting the conversion of an enormous amount of the
fermenting material. The enzymes of malt are collectively known
as diastase, but only a few of these appear to be starch-altering
bodies. The chief chemical changes brought about by their action
on starch, finally results in the production of maltose, soluble
starch and dextrin being formed as primary and intermediate
products respectively. Although malt-infusions have long been
used by calico-printers for effecting the removal of starch from
printed cotton goods with a minimum amourft of friction, it is
only during the last few years that they have found application
in other branche ok the textile industry, this development being
primarily due to the introduction of malt preparations specially
*manufactured for such purposes.

_ The modus operandi in preparing a ‘‘ soluble starch *’ finish-
Ing paste from ordinary starch with the aid of malt extract, is
indicated by the following example :—Mix 10Ibs. of starch with
12-20 gallons of water; raise the temperature high enough to
gelatinise the starch completely, and then cool to abovt 150° F. ; at
this stage add 2-40z. of malt extract, previously dissolved
n a small amount of lukewarm water. Stir thoroughly until the
mixture attains the desired consistency, then raise the tempera-
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ture of the fnass to boiling-point, and boil for a few minutes in
order to arrest the action of the enzymes. Finally, a little soap,
Japan wax, etc., may be added according to the ¢ finish’’ re-
quired, while the addition of a small amount of an antiseptic such
as carbolic acid, formalin, etc., is generally desirable.

Feculose.—\When_ starch is treated with glacial acetic acid
at a fairly high temperature, an interesting chemical change
occurs, the product being known in commerce as feculose.,  The
dry starch is mixed with about 12 per cent. of acid and heated
in a closed vessel at a temperature above 100° C., for a few hours.
Excess of acid is then recovered by distillation, and the starchy
mass cooled, and subsequently washed in order to remove the
last traces of free acid. The product so obtained is finally dried
in a suitable stove.

In this reaction the starch cellulose apparently does not un-
dergo hydrolysis into dextrin-like substances, but forms an ester
or salt termed starch-cellulose-acetate.  The product varies in
composition according to the strength and proportion of acid
employcd, the length of time occupied, and the temperature which
obtains in the operation.  The stronger the acid and the longer
the treatment, the greater is the amount of starch-cellulose con-
verted into the ester.

Feculose resembles‘Starch in appearance.  \When heated with
water, however, a thin paste is obtained, which on drying in
layers, yields translucent films. On this account it is very ser-
viceable for finishing goods which require a clear glossy ** finish.”

Gum Tragasol.—This substance has heen introduced for
finishing purposes as a substitute for starch. It is a natural gum
obtained from the prepared seeds of the locust bean, which latter
constitutes the fruit of the carob tree, Ceretonia siliyua.  The
seeds are extremely hard and contain about 86 per cent. of gummy
matter, which is %extracted by heating them with water under
pressure in specially constructed pans.

Gum tragasol is only moderately soluhje=# water, so that
special precautions are necessary when mixing it with the latter
in order to ensure the production of a homogeneous mass.  Ond
method of accomplishing this result, is to introduce the gum into
a steam-jacketed pan proyided with mechanical agitators, along
with a moderate quantity of hot waten. The mass is then thor-
oughly agitated and when quite smooth more water is added
gradually as required. Prepared in this way, it will readily
mix with the starches and fatty matters, but it cannot be used
with borax. If the mucilage is dried in thin layers, almost trans-
parent films are obtained which possess great pliability and
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strength. It is of interest to note that chemical analysis has
shown that the gum possesses the same percentage composition
as starch, although it does not contain a trace of the latter. Its
chemical formula, thercfore, is (C4H,,O)n.

Gum tragasol possesses excellent stiffening properties, and
as it is practically transparent, it can be used with advantage
for finishing articles which need to be treated in such a way as
to presgrve or enhance the natural lustre of the fibres.

According to Lamb and Farrell, (Journ. Soc. Dyers and
Colourists, 1909, p. 79), table linen dressed with gum tragasol,
can be passed through a ntultiple roller machine without sticking
to the rollers.

The best results are obtained by employing a mixture of
water 7 parts, and gum tragasol 1 part. This mixture is said
to give the necessary degree of stiffness combined with a ** clothy
feel not obtainable by the use of starch. The authors already re-
ferred to, have carried out a number of experiments with mix-
tures of tragasol, starch, china clay, Japan wax, etc., and find
that when stiffness is of greater importance than pliability, the
following proportions may be used, the quantities being given
in pereentages on the total weight of water employed : —

Water 100, trugasol 10 to 20 per ceM., rice starch 0.25 to 2
per cent., china-clay 2 to 4 per cent., Japan wax 0.05 Lo o.1 per
cent,

The following mixture was found to he suitable for use on
both decoudun and multiple roller machine ;—

Water 100, tragasol 12.5, maize starch 0.25 to 0.5 per cent.

Tragasol was also found very useful in the dressing of
muslin and other blouses, which need to possess a soft pliable
*“finish.”

In finishing curtains tragasol is said to possess many ad-
vantages. It imparts good draping properties, and protects the
threads from terdering, whereas it ig well known that starch
exerts a tendering action on delicate threads.

' The following mixtures are recommended for a high-class
surtain trade : — :

Water G-12 parts, tragasol 1 part.

This gives a beautiful result ; wher® more stiffness is required
the following is advocated :—

Water 100 parts, tragasol 15 parts, starch 1} parts.

Or a cheaper dressing as follows : —

Water 100 parts, tragasol 10 parts, starch 2 parts, mineral
white 3 parts,
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Starch. Preparations.—It has long been known that the
addition of a small quantity of strong caustic soda solution to
starch suspended in water causes it to swell up and become highly
tenacious. At the same time the pasty mass becomes translu-
cent and may be diluted with a considerable quantity of water,
without losing its property of ‘‘ setting’’ in the form of a jelly-
like and more or less’ viscous paste.

Advantage is taken of this property of starch in the pre-
paration of various so-called ** finishes,’”’ which are sold under
such names as ‘‘ globuline,’’ ** crystal finish,”’ *‘ clear finish,”’ etc.,
etc. They are prepared by modifying cne or other of the starches
with caustic soda solution, and afterwards neutralising the excess
of alkali by means of a suitable acid. Example :—

‘“ Clear Finish”’ :—31-321bs. of starch, 12 gallons of cold
water, 16 Ibs. of caustic soda soltuion 42° Tw.

Introduce the starch into a suitable vessel provided with
agitators and make into a paste with the water. Then add the
caustic soda solution gtadually with constant stirring, during a
period of about 2-3 hours. Allow the mass to stand for a short
time and then neutralise the excess of alkali by adding cold dilute
sulphuric acid in small portions at a time, stirring continually.
About 3 pints of acid, 168° Tw.,—previously diluted with about
1} gallons of water afd-allowed to cool—will be required.

When the whole of the acid has been added, the mixturc should
be tested with litmus paper. If it is acid, a small quantity of am-
monia is added from time to time with constant stirring until
. the litmus paper just turns blue. It is advisable to render the
mass slightly acid, if, on first testing, it turns litmus blue, and
then to render alkaline by the addition of ammonia. Finally the
excess of the latter is néutralised by the.addition of acetic acid.

‘Preparations of this kind are only used to a limited extent
in conjunction with boiled starch.  They impart a more lus-
trous appearance to the finished articles than untreated starch.

2.—~GLOSSING MATERIALS. .

The lustrous or glossy appearance which is frequently ex-
hibited by a newly finished textile fabric is caused by the reflec-
tion of a greater or lesst proportion of the rays of light which
fall upon its surface, so that the greater the amount of reflection
the higher the lustre. If the surface on which the rays of light
. fall be rough, the greater portion of the incident light is scattered;
consequently little or no lustre is exhibited by rough surfaces. On ¢
the other hand, if the surface be smooth, the greater proportion
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of the light which falls upon it is reflected and the surface appears
glossy.

It thus appears that the lustre exhibited by a fabric is entirely
dependent upon the production of a smooth polished surface, and
in order to achieve this object in the finishing of cotton and linen
goods, it is necessary to impregnate the fibres and to fill up the
interstices between warp and weft with a suitable substance, which
under the subsequent influence of heat and in presence of moisture,
is capable of developing properties that cause the impregnated
fibres to become bound together into a coherent mass. The sur-
faces of a textile fabric treated in this way, may be rendered
smooth and glossy by subjecting them to friction in presence of
heat and traces of moisture, the degree of lustre produced being
largely governed by the amount of friction employed. The chief
substance used for filling up the interstices between warp and
weft, as well as for penetrating the fibres and gumming the
““ down *’ of the threads, is starch, which not only acts as a stiffen-
ing material, but is also capable of developing a greater or less
amount of lustre.

For the purpose of enhancing the inherent lustre-producing
properties of starch, however, it is of the highest importance that
it should be incorporated with other substances which assist in the
production of a lustrous surface witholt’ the goods having to
be subjected to an excessive amount of friction. With this object
in view, a custom has arisen in the finishing industries, of adding
substances of a waxy or soapy nature to the starch mixture.

By the action of heat in the subsequent ironing operation,
the wax forms an exceedingly fine film on the surface of the
material, which on further ironing may be caused to acquire a
very high lustre.

Waxy substances which do not readily form emulsions cannot
be used in 'the actual process of starching with ¢aw starch, hence
if such substancer are used at all they are simply rubbed over the
surfaces of the artigles by hand during the ironing operation.
In connection with the raw starch as well as the boiled starch
processes, borax is commonly employed to assist in the produc-
tion of lustre. It appears to modify the starch in such a way
as to cause it to acquire increased lustre-producing qualities.

Borax forms the bagis of a larfe number of so-called
‘“glazes.” White curd soap is also commonly used with raw
starch to assist in the production of gloss, but when a high lustre
i required it is the usual custom to employ one of the proprietary
‘‘glazes " on the market. Commercial * glazes ™ consist essen-
tially of mixtures of Japan or other wax, soap, French chalk,
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.
glycerine, %etc. The composition of a few typical varieties is
indicated by the examples given below :—
No. 1 Glaze :—
9 parts white curd soap.
24 parts Japan wax.
87 parts water.
Boil until a smooth paste is obtained ; then add
2% parts French chalk.
3 part glycerine.
No. 2 Glaze:—
12 parts white curd soap.
67 parts water.
Boil as above, and add
20 parts French chalk.
1 part glycerine.
These are in the form of pastes. A dry glaze may be pre-
pared by thoroughly mixing the following substances:—
7% parts powdered Japan wax.

143 'y starch.
3 ' ’s gum arabic.
75 ’y borax.

Japan Wax.—As Jts name implies, this substance is imported
from Japan. It is offdined from the fruit of a tree belonging
to the Rhus family. The raw wax is greenish in colour, but on
exposure to sun and air hecomes almost perfectly white. It con-
sists chiefly of palmitin, and cun thus be casily slpomﬁcd while
its property of readily forming an emulsion on agitation with hot
water, is of considerable importance in view of its use in the
manufacture of laundry glazes, and various finishing pastes. Its
melting point varies from about 123° to 128° F.

Beeswax.—This wax is of animal origin, being secreted by
bees for the pumpose of building the walls of the cells of their
combs. In the raw state it possesses a yellow colour, but may
be bleached by exposures to air and light, qe-#y chemical means.
Its melting point varies from about 1399-1469 F. Beeswax can
be saponified by heating with alkalies, but it finds only a limited
use in finishing operations on account of its price.

3.~SOFTENING Aé:u'r:.

When a mixture of ordinary starch and water is used for
ﬁmshmg textile fabrics the ultimate effect is often harsh and the
goods lack pliability. At the same time a considerable amount
of friction ,is set up .during the mechanical operations involved.
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.
In the majority of finishing processes, therefore, it i necessary
to add to the finishing paste, a substance or substances which
counteract the harsh effects produced by the use of starch alone.

Substances employed for this purpose are called softening
materials, and they may be classified as (a), substances which par-
take of an oily or fatty nature, and (b), substances which possess
the property of absorbing moisture from the atmosphere, i.e.,
deliquesgent mater ials.

It is well known that the use of a * softener  in finishing
not only prevents the production of harsh effects, but in addition,
the articles acquire a greater degree of ‘‘ fulness ' and pliability.
The chief softening agents used in laundry work are glycerine
and olein; either one or both of these substances being usually
present in the trade “‘ finishes ' or ¢ glazes "’ sold by drysalters.
Soap and the waxes already mentioned also act as softening
agents.

Glycerine.—This substance is a highly important softening
agent, and is used to a great extent in the pure finishing of linen
goods. It is obtained as a byc-product in the manufacture of
soap, and is rarely adulterated.  Glycerine readily absorhs mois~
ture from the air, a property upon which its softening power
principally dopends, it mixes readily with most of the ingredients
commonly used in finishing.  Its chemical formulais C sH;(OH),4
and the strength of the commercial article may be judged by
means of the hydrometer and reference to the table given in the
appendix.

Olein or Soluble Oil.—This product is employed to a con-
siderable extent for soltening purposes. It is prepared by acting
upon castor oil with strong sulphuric acid. A good class oil may
be obtained by proceeding as follows :—Introduce into a stone-
ware vessel 5} gallons of castor oil and add during the course of
about six hours, ¢ pints of sulphuric acid 1680 Tw.

The vessel should be provided with agitators and the mix-
ture must be kept 84 during the addition of the acid. After all
the latter has been added, the mixture is allowed to stand for about
12 hours, and then run into a solution of common salt of about
10° Tw., contained in » wooden vessel. It is thoroughly mixed
and allowed to stand.  The olein rises to the top, and the acid
salt solution below is remoyed by means of a suitable tap. The
olein is next washed with more salt solution, the latter removed
as before, and the former finally neutralised with weak caustic
soda solution. It is preferable to make the olein just alkaline
with caustic soda, then make slightly acid by the addition of
acetic acid, and finally neutralise with ammonia.

‘e »
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In addition to the softening materials mentioned above,
there are many other substances, such as tallow, different varie-
ties of soap, various oils, etc., which are used in conjunction with
starchy substances for finishing textiles, but in the laundry indus-
try, it is neither desirable nor necessary that the substances used
for finishing purposes should be changed from time to time, or
that a large number of mgredients should be incorporated in
the finishing mixtures. In general, it will be found  that the
simpler the ingredients uséd in making finishing mlxtures, the
better and more uniform will be the ultimate results.

4,—BLUEING MATERIALS.

Tinting Blues.—These are employed for the purpose of cor-
recting the objectionable yellowish tint which is so often exhibited
by newly bleached or re-washed white linen and cotton goods.
They may be briefly classified as soluble and insoluble blues,
according to their behaviour in presence of water. To the first
class belong the ultramarine blues and smalts, while the second
class includes the various blues derived from coal tar products;
also indigo extract and laundry liquid blues.

Ultramarine Blue.—This substance is prepared by strongly
heatmg a mixture of‘chma-c]ay, sodium carbonate, and sulphur,
in fire clay crucibles. The product obtained in this way, is char-
acterised by a violet blue tint, and is to be preferred instead of the
greenish blue variety prepared from a mixture of china-clay, sand,
sodium sulphate, coal, and rosin.

The former is used on a very large scale in laundry work;
it occurs in the form of an impalpable powder, insoluble in water.
Ultramarine blue is unaffected by alkalies, but is very sensitive
in presence of acids, and is readily decomposed even by such
weak acids as adetic and oxalic. It is practically unaltered by the
heat of the finishing irons, and is very fast to light, these pro-
perties being of the highest importance.

Smalts,—This blue consists of powdered blue glass, which
owes its colour to the presence of cobalt. It possesses a fine
violet-blue tint, and is fast to light, acids, alkalies, and heat.
Owing to its expensnve‘ nature, however, and its comparat:vely
high density it is not now used in the'laundry
X Prussian Blue.—The term ‘‘ Prussian blue "' is used to indi-

“cate certain blye precipitates obtained by the action of iron salts
on ferrocyanides. Their composition is more or less complex and
varigs to a igreater or less extent. ,
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Insoluble Prussian Blue.—This is the name give:n to the blue
precipitate obtained when a solution of ycllow prussiate of potash
is added to a solution of ferric chloride. The precipitate is in-
soluble in water, but if the prussiate is in excess, a blue precipitate
is obtained, which when freed from impurities is soluble in pure
water. It is termed soluble Prussian blue. The former consists
principally of ferric ferrocyanide, Fe,3Fe(CNY,, while the latter is
represented by K, Fe,2Fe(CN), i.e., ferric potassium ferrocyanide.

Turnbull's Blue.—If solutions of ferrous chloride and red
prussiate of potash are substituted for those mentioned in the
last paragraph, a precipitate of Turnbull's blue or ferrous ferri-
cyanide (Ke,),4Fe(CN), is obtained.

None of the preceding ferrocyanide or ferricyanide compounds
appears to be used scparately for laundry work.

Liquid *“ Prussian "’ Blue.—The * Prussian ” blue frequently
sold as a liquid laundry blue consists essentially of a mixture in
varying quantities of insoluble and soluble Prussian blues, and
also Turnbull’s blue, dissolved in oxalic acid solution.

It is usually prepared by simply adding powdered ¢‘ Prussian **
blue to a weak solution of oxalic acid. The following proportions
may be used, viz. :—4 ozs. of the powdered blue, 1 0z. of oxalic
acid, and one gallon of water. i

The powdered ‘ Prussian’ blue or pigment used for the
purpose occurs in commerce as a rich blue powder or as lumps,
which exhibit a copper-like lustre. It is prepared by adding .
a solution of ferrous sulphate to a solution of yellow vrussiate of
potash, collecting the white precipitate which is formed and
oxidising with nitric acid. ‘‘ Prussian’’ blue is fast to light, and
acids, and withstands a fairly high temperature, but it is more or
less readily decolourised in presence of atkalies.

Indigo Extract or Indigo Carmine.—This blue is prepared by
dissolving indigo in strong sulphuric acid and precipitating the
product with salt tswvemove objectionable impurities.  Finally,
excess of acid is carefully neutralised by the addition of sodium
catbonate. When well prepared it is quite neutral and easily
soluble in water, in which latter state it is sometimes sold as a
liquid blue. The tint is of a greenish-blue colour, and it is fast
to acids and alkalies, but not very fast to light. Indigo carmine
now finds only a very limited use in the laundry.

Coal-Tar Blues.—The tinting blues obtained indirectly from
coal-tar are soluble in water, and in most cases possess a greater
or less degree of affinity for the different fibres. Only those pos-
sessing a red or violet shade should be employed. The majority
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are not very fast to light and they vary to a considerable extent in
their behaviour towards acids, alkaligs, and heat. Amongst those
in use, may be mentioned the methyl violets, night blue, nile blue,
acid violets, and even some of the direct blues and violets.

6.—WEIGHTING OR FILLING AGENTS.

It is the custom in many works to use weighting agents other
than starch for the purpose of imparting a fuller and better appear-
ance to certain classes of new articles such as low quality col-
lars, cuffs, etc.  One of the best known substances belonging to
this class is china clay, Al,0,.2510,.2H,0, which—apart from its
weighting properties—is used to a limited extent, as an addition
to finishing pastes in order to minimise the tendency of starched
goods from sticking to the hot rollers of certain types of multiple
roller ironing machines.  China clay or kaolin is a hydrated
silicate of alumina, which is found in the earth’s crust mixed with
other impurites, from which it is separated by a levigation pro-
cess. Its use in small and varying quantities as an addition to
finishing pastes necessitates the exercise of great care in order to
obtain a uniform mixture—and its presence on vegetable fibres
is apt to induce a comsiderable amount of friction during the iron-
ing operations. For most practical purposes in the laundry, china-
clay is undesirable and unnecessary.

French Chalk or Talc.—3Mg0.48i0,.H,0.—-This substance is
the most important filling material used in laundry work. It
generally forms one of the chief constituents of all proprietary
‘¢ glazes,”’ which are sent out in the form of pastes. French
chalk occurs in commerce as a fine white powder with a charac-
teristic greasy feel. 'When mixed with soap, starch, wax, etc.,
it forms an exeellent medium for the purpose of ‘filling”’ the
fibres of textile articles composed of cotton or linen. In laundry
work, its use is confired to the ** filling aef the surface fibres,
as well as any interstices between the warp and weft threads.
Owing to its extremely fine state of division, and its property® of
forming a perfectly homogeneous mass with water, it produces a
surface on ironing ‘which is characterised by a high degree of
smoothness. Consequently, an excellent lustre, or glaze, cap be
readily developed on collars, cuffs, etc., with its aid. It should

_be noted, however, that its usc in excessive quantities introduces
washing difficulties when the goods are returned to the laundry.
Only the best varieties should be used, as inferior brands arc asso-
‘ciated withy various impurities such as clay, iron, and lime. The
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following analyses of several commercial samples serve to show the
variable nature of the substance obtained from different countries.
(]oum Soc Chom Industry, 1898, p. 64.):—

Countr of . %t Goths.rd

ori glz Austria. &rance. Italy. Tyrol. |5 itverland.
Silicic acid | 59-59 50-91 51-23 64:12 60-85
Magnesium, ! 92:51 7577 } 83.55 93-27 92:93

oxide..q. 13292 J 24-8R 33-32 31:15 32-08
Iron-oxide,

FeO. .... 079 .. 2:58 .. 1-89 .. 1-82 .. ! 009
Calcium

oxide....[ 069 .. 1-82 .. 180 .. — —_
Clay...... 76 .. |1319 .. 7-08 .. — 1-71
‘Water, |

organic
matter, &c.l 379 .. 664 .. 546 .. 473 .. 4-95

6.—~ANTISEPTICS.

The substances included under the term “ antiseptics ’’ act
also as disinfectants, so that the two terms are merely indicative
of the manner in which such substances are employed. An anti-
septic is added to the medium in which bacteria are capable of
multiplying under suitable conditions. Consequently its action
is a continuous one provided that it is non-volatile, whereas a
disinfectant is employed when it is necessary to destroy bacteria
which have already multiplied to a greater or less extent, the
destructive agent acting only for a comparatively short time.
Among the many substances which act as antiseptics may be
mentioned, carbolic acid, zinc chloride, salicyclic acid, mercuric
chloride, formalin, boric acid, and borax. Of these, only borax
is used to any great extent in the laundry industry, and even
this substance merely acts as a mild antiseptic,»

Powerful antiseptics are rarely required, because, as a gen-
eral rule, domesticsgnods are not exposed under conditions which
favour the growth of mildew. Goods for export such as em-
Broidered bed-spreads, etc., which are usually finished in trade
laundries have been known, however, to develop mildew on many
occasions even in presence of borm, but such defects appear to
be induced by insufficient gcare in the “choice of the finishing
materials, or by the mode of carrying on the finishing process.

An account of borax and its other uses in laundry work has
already been given in the preceding pages. About §-1 per cent. is
considered sufficient to prevent the development of mildew on goods
finished with ordinary starch.
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Boric +Acid, H,BO,.—This product occurs naturally in the
volcanic districts of Tuscany It is egupted from the earth’s crust
in jets of steam, the condensation product being collected in natural
basins. Subsequently, concentration causes the acid to crystallise
out. Boric acid is of considerable service when high quality
white goods need to be treated with an antiseptic dressing. It is
not very soluble, héwever, although it readily mixes with most
of the substances used in finishing.

.

Carbolic Acid or Phenol, C,H,OH.—This substance is one
of the products of the distillation of coal-tar. The crude acid is
obtained by adding caustic soda to the distillate passing over
between 1500-200° C., and the product, which is termed sodium
phenate, separated from other oily substances not affected by the
caustic soda. Sulphuric acid is then added in slight excess, and
the liberated phenol subsequently purified by re-distillation. When
pure, carbolic acid occurs in the form of colourless, needle-shaped
crystals, which possess a peculiar smell. It has a powerful caustic
action on the skin, causing severe burns, and dissolves readily
in organic solvents, and in hot water, but is only slightly slouble
(1 part in 15), in cold water. Carbolic acid is a very powerful
antiseptic, but its use in this respect is limited, chiefly on account
of its odour, which is-readily detected even when minute quan-
tities are used. It is extremely valuable, however, for disinfect-
ing purposes.

Formaldehyde or Formalin, HCHO.—Formaldehyde usually
occurs in commerce in the form of a colourless liquid termed
formalin—which possesses a penetrating and suffocating odour.
The commercial article consists essentially of a 40 per cent. aqueous
solution of formaldehyde, which is prepared by passing ordinary
air mixed with the vapour of methyl-alcohol over a heated spiral
of copper or platihum, and condensing the gaseous product in water.
It is used on a fairly extensive scale, both as a disinfectant and
antiseptic, although it i¢ more suitable as = #fsinfectant only, on
account of its Volatlle nature.

Mercuric Chloride, HgCl,.—This is sent out in the form of a
transparent, crystalline substance, soluble in water. It is very -
po:sonous, and exerts 4 powerful dgstructive action upon those .
low organisms which play such an 1mportant part in the decompo- .
sition of starch, flour, and other organic substances. Its proper-
ties in this respect, however, are not very widely recognised,
owing to jts high price, and its property of formmg decomposi-
tion ?roducgs with many of the substances employed in finishing.
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Permanganate of potash is commonly employed as a dis-
infectant. Its preparation and properties have already been des-
cribed in a previous chapter.

Salicylic acid, C, S is orthohydroxy benzoic

COOH,
acid, and is prepared by distilling sodium phenate—obtained by
neutralising caustic soda with carbolic acid—in an atmosphere of
carbon*dioxide, under pressure, whereby volatile impurities are
removed, and the sodium salt of salicyclic acid together with
excess of alkali left in the retort. On treating the residue with
a mineral acid, salicylic acid is precipitated, and may be purified
by re-crystallisation from hot water. The reaction which occurs
is of considerable interest, in that it depends upon what is termed
intramolecular change. the compound, C,H ;OCOONa, first form d
by the action of CO, under pressure on phenol, changing directly

into sodium salicylate C,H, < when heated at a tempera-
" YCOONa,
ture of 120-140°C., under like conditions.

Salicyclic acid occurs as a white crystalline compound, spar-
ingly soluble in both cold and hot water. but readily soluble in
varioug organic solvents. Like phenol, it gives an intense violet
colouration with ferric salts.

It is an important antiseptic, being sometimes used as a sub-
_stitute for phenol. Unlike the latter, however, the pure sub-
stance is devoid of smell. For laundered goods intended for ex-
port, salicyclic acid undoubtedly constitutes an excellent medium
for the prevention of mildew.

Zinc Chloride, ZnCl,.—This is manufactured by dissolv-
ing sheet zinc in hydrochloric acid contained in suitable vessels,
and subsequently“re.noving the impuritdes, e.g., iron and magan-
.ese, by neutralising the solution with caustic soda, heating to
about 45-50° C., and adding bleaching powder solution.  The
iron and maganese are thus oxidised, and precipitated, and the
clear solution muy be filtered off, agd evaporated to dryness.
Zinc chloride occurs as a evhite mass, which is very deliquescent.
It is easily soluble in water and is chiefly used in the sizing of
cotton goods as an antiseptic and deliquescent. The commercial
article is usually sold in liquid form indicating from about go®-
104° Tw,
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SEgTION V.—MISCELLANEOUS SUBSTANCES.

Under this heading is given a brief description of those sub-
stances which are occasionally used in the laundry for special
purposes, such as the removal of stains of a greasy nature; hand
cleaning small and delicate articles ; fireproofing, cte.

Solvents for Grease, Wax, etc.—Thesc are of organic origin
and are employed for removing oil, fat, wax, and paint stains
which resist the usual washing operations.  The majority are
highly inflammable, volatile liquids, so that their use necessitates
the exercise of the greatest possible care. Special articles of a
frail nature or those which might be affected injuriously in pres-
ence of water and soap, arc sometimes cleansed by agitation in a
non-inflammable organic solvent, but as a general rule, such goods
are best dealt with by the dry-cleaner.

Benzol or Benzene, C H .—This substance is one of the
products of the distillation of coal-tar, and is obtained as a colour-
less, inflammable hquxd with a peculiar smell; it is lighter than
water, in which it is insoluble. Benzene should not be confounded
with the benzine or benzoline used in dry-cleaning. The com-
mercial article consists essentially of a mixture of about 7o per
cent. benzene and 20-30 per cent. toluene.

Benzene should he kept and used in a cool place, and on
no account should it be employed in the neighbourhood of a naked
light. Tt finds a limited application in the laundry fer the re-
moval of stains caused by the presence of certain unsaponifiable
oils and fats.

Benzine, Petroleum Benzine, or Benzoline.—Petroleum ben-
zine is one of the products of the distillation of crude petroleum.
It is produced on an enormous scale in America, and to a con-
siderable extent in Sumatra, Russia, Borneo, etc. Benzine is
lighter than water, in which it is insoluble ; it consists of a number
ol }1ydr(1mllx)n~. having different boiling points, so that if the
liquid is distilled varymg“ quantities will be collected at different
temperatures. The benzine now largely used by dry cleaners
has a specific gravity of about 0.780, and is rarely adulterated,
It is very inflammable, giving off an explosive vapour at the or-
dinary temperature; 3 Lonsequently, special precautions have to be
taken in establishments én which large quantities are used, in
order to guard against fire. .

The vapour of benzine possesses toxi¢ properties and effi-
cient vgntllatlon must be provided in the workrooms when it is
used m " quantity.
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It is only employed in the laundry to a limited, extent for
the removal of grease stains, and may be used alone or in con«
junction with benzine soap. The use of benzine as a cleansing
agent in dry-cleaning depends upon the fact that a large propor-
tion of the dirt on textile materials is intimately associated with
greasy matter. Hence, when such articles are immersed in ben-
zine, the grease dissolves, and the dirt is ‘hen removed by the
agitation to which the goods are subjected during the treatment.

Chlproform, CHCl,.—Chloroform exerts a more powerful
action upon various grcase, wax, and other stains than petroleum
benzine or other organic solvents, and, in consequence, it is fre-
quently used for removing ‘stains which offer considerable resist-
ance towards the action of the usual agents. It is manufactured
by boiling a mixture of alchohol or acetone with bleaching powder
and water, whereby it is ultimately obtained in the form of a
heavy, colourless, and non-inflammable liquid with an ethereal
smell. Its specific gravity is 1.525, and boiling point 610-62° C.
The commercial article is cheaper than the purified product used
for anaesthetic purposes, but it is quite as serviceable for remov-
ing stains. Chloroform,—as well as other organic solvents of
rubber—should not be used, of course, for the treatment of rub-
ber or rubber-coated articles.

Carbon tetrachloride, CCl,, is prcpaged by passing a mix-
ture of chlorine and the vapour of carbon disulphide through a
heated tube, or by the action of the latter compound on sulphur
chlgride, a little metallic iron being added to the mixture in the
latter case as a ‘‘ chlorine carrier.”” Carbon tetrachloride is a
heavy colourless liquid with a smell almost like chloroform. It
has a specific gravity of about 1.63, and boils at 76-77°C. It
readily dissolves many kinds of greasy matter, and, like chloro-
form, possesses toxic properties. When heated with steam, it
undergoes decomposition, and the change is liable to be accom-
panied by an explosion. One of the products formed is hydro-
chioric acid.

Non-Inflammable So'vents.—Practically all the organic sol-
vents mentioned above are either very inflammable, ex-
plosive, or decompose with great violence under suitable
conditions, so that their use in textile and other pro-
cesses is accompanied by considerable danger.  Unfortunately
the question of cost has hitherto precl.uded the general use of
suitable non-inflammable substitutes, although it may be re-
marked that some of the chlorine derivatives of ethane and
ethylene are now being utilised in many laundries and dry-cleaning
establishments—principally on the continent—for the local treat-
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ment of faf stains, etc., instead of the usual solvents., These sub-
stances differ from benzine, in that they are single compounds;
hence, they possess definite boiling, points.  They are non-in-
flammable, non-combustible, and non-explosive, and exert a power-
ful solvent action on fats, waxes, resins, etc. The best known

» compounds are characterised by great stability, and their boiling
points are of wide range. Among the more important derivatives
manufactured on a commergial scale are tetrachloro- and penta-
chloro-ethane, and dichloro-, trichloro-, and tetrachloro-
ethylene. These have been examined by Clément and Riviére,
(Journ. Soc. Chem. Industry, 1910, p. 718), and the results ob.
tained are included in the table given below :—

Name. Formula. | B.P. Bp. Gr. '},’:g;:}_’:igc lss‘&?gf
sym.-Tetrachloroethane..| C,H,Cl, | 147°C. 1 16 | Very slight | Slight
Pentachloroethane | CHCl, | 159°C. * 1-7 Ditto Ditto
sym.-Dichloroethylene ../ CH/Cl, | 55°C. 1-25 — Ditto
Trichloroethylene C,HCl, . 88°C. 1-47 ! Pronounced; Ditto
Tetrachloroethylene| C, Cl, I 121°C. 1'62‘ Ditto Ditto
S R - SR S —
E:fect of oth
- Stro. 13
Name. o t‘:ﬁt‘; Alltx‘z.lﬂz“s. Propert.l;es. Uses.
sym.-Tetrachloroethane..| Low. ' Partlly | Attacks Solvent for
decomposes.| iron and fats, oils,
. copper in| resins, &c.
presence of|
moisture.
Pentachloroethane | Ditto Ditto — Ditto
sym.-Dichloroethylene .. — — No action [ Substitute for|
! on iron & | ether.
' copper.
Trichloroethylene..| — ! None. — Satisfactory
‘ substitute for]
. i carbon  tet-|
' rachloride &
. : . benzol.
Tetrachloroethylene — —_ — Solvent for
. fats. Domes-
' tic cleansing
purposes.

The most importarlt compoundg for textile purposes appear
to be trichloroethylene and tetrachloroethane. The former is sbld
in this country under the name of ““ Westrosol ’ and the latter
¥ Westron.” o

Turpentine, C, ,H ,,.is frequently employed in the laundry for
removing pgint and varnish stains, upon which it exerts a power-"
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ful solvent action. In some cases, it is added to the etarch mix-
ture used in finishing. Turpentine or oil of turpentine is manu-
factured by distilling the sap of pine trees in a current of steam,
the residuc in the retort being known as resin or colophony. It
is a colourless, inflammable liquid, with a peculiar and not un-
pleasant smell; its specific gravity is 0.86, and boiling point 158°-
160° C., but as it is a mixture of compounds, these physical pro-
perties vary considerably according to the species of pine from
which if has been obtained. On exposure to air, oxidation takes
place, and the liquid gradually darkens, becomes more and more
viscous, and finally forms a resinous mass, which is more or less
coloured according to the purity of the original turpentine.

Turpentine is almost insoluble in water, but mixes with most
organic liquids, and is largely used in the manufacture of paints
and varnishes, and indirectly as a disinfectant.

Fireproofing Substances.—The employment of fireproofing
materials in modern laundry work has not yet made much
progress, although there is undoubtedly plenty of scope in this
direction, especially as regards the fireproofing of curtains,
flannelette goods, and other articles of a highly inflammable

nature. .
»

A considerable number of patent specifications relating to
fircproofing mixtures and processes-suitable for textiles, have been
published during recent years, but most of the substances advo-
cated have long been known to possess fire-resisting properties.

Two distinct methods of reducing the inflammability of fibrous
materials are in use; the first of these has for its object, the
deposition of an insoluble metallic oxide, or salt, on the fibres,
while in the second case, the fireproof effect is achieved by
impregnation with a solution of a suitable salt, @and subsequently
drying without washing.

The reaction involved in ﬁreprooﬁn.g according to the first
method is known as double decomposition. Thus, if fibres be
first treated with a solution of alum and then passed through a
weak alkaline bath, double decomposition occurs, and aluminium
hydrate is precipitated, as:— . .

AL(80), K80, + 6NH,0H = AlyOH), + 3(NH),80, + K,80,.
In this process, it is essential, as a general rule, to use a salt
of a metal which yields a colourless hydrate.  Instead of the
hydrate, however, the phosphate, or a mixture of hydrate and
Phosphate, i.e., a basic phosphate, may be precipitated, by pass-
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ing the alum impregnated material through a solution of sodium
phosphate, or alkaline sodium phosphate respectlvely Again,
double salts may be precipitated, as indicated in the following
example :—Pass the material successively through solutions of
alum, sodium phosphate, magnesium sulphate, and sodium phos-
phate.  Repetition *of these operations, as well as intermcdiate
squeczing operations, are usually neccessary in order to obtain
satisfactory results. ‘ :

Older mcthods recommended or patented for producing pre-
cipitates possessing fire-resisting propertics, are dependent on
double decomposition between sodium silicate and certain other
salts, such as magnesium sulphate, calcium chloride, etc., whereby
insoluble silicates are obtained, while a method analogous to that
sometimes adopted in mordanting cotton with stannate of soda
is also employed. In carrying out the latter process, the goods
are simply passed through a solution of sodium stannate
(Na,Sn0O,) about 4°-10° Tw., and then through a weak mineral
acid, followed by washing in water rendered slightly alkaline with
ammonia. Stannic hydrate is precipitated on the fibre and is
ultimately converted into the oxide (SnO,) on drying.

The above procestes are utilised in the production of ‘‘ per-
manent fireproof finishes,’ i.e., finished effects capable of with-
standing long continued washing without losing their fireproof
nature, provided, of course, that the operation has been pro-
perly conducted.

Processes of this kind, however, find little application in the
laurdry industry, since they require very careful supervision, and
are considered to be too expensive for general work, while in
the case of goods which need to be finished with starch, it is
necessary to fir&t carry out the fireproofing operation and then
dry the goods, after which the actual smthmg operation takes
place. *

The processes most suitable for laundry work are those in
which the goods are simply impregnated with a solution contain-,
ing one or more fireproof substances, followed by drying without
washing, so that each fbre retains a greater or less amount of
the substance used. The efficiency &f a process of this kind is
governed by the nature of the substance or’substances used, and
the amount present on the fibres. Too great a quantity may exert
a deteriorating influence on the material treated, while too small
an amount has little effect on the combustible properties of the
material.
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Among the more important materials employed are the phos-
phate and chloride of ammonia; ordinary alum; borax, and the
phosphate and tungstate of soda. Any of these may be used
alone, but better results are usually obtained by employing mix-
tures. Of course, mixtures of salts which undergo double de-
composition, e.g., alum and a phosphate, should not be used.

The behaviour of different compounds is best ascertained by
actual experiment, while information concerning the minimum
amount required to give a satisfactory result is obtained in the
same way. If the goods need to be finished with starch, the fire-
resisting substance may be added to the starch mucilage and
the two operations combined. A short account of some of the
compounds alrcady enumerated is given below :—

Sodium  phosphate, Na,HPO,.12H,0O, is prepared from
superphosphate of lime (acid calcium phosphate),—obtained by the
action of sulphuric acid on bones—by neutralising the acid liquid
with sodium carbonate, and then concentrating, until crystals
having the composition Na,HPO,.12H,O are deposited. = Com-
merciul sodium phosphate usually contains sodium sulphate as an
impurity.  The crystals cffloresce on exposure to air.  On heat-
ing to about 300° C., a molecule of wapgr is lost and sodium
pyrophosphate formed.  Sodium phosphate is soluble in about
35 parts of cold, or 1 part hot water. It possesses cxcellent fire-
resisting propertics, but is too expensive to use alone.

Ammonium phosphate, (NH,),HPO,, is made by a process simi-
lar to that given above. It is more expensive than the corre-
sponding sodium salt, and on this account it only finds a limited
employment.

Double phosphates such as microcosmic salt, NH NaHPO,,
are somctimes used. .

Ammonium Chloride or Sal-Ammoniac, NH Cl.—Ammonium
chloride is manufictured by neutralising the crude ammoniacal
liquor of the gas works with hydrochloric acid, separating pre-
cipitated sulphur, and subsequently concentrating the solution in
a wooden tank fitted with a steam coil, until it is strong enough
to deposit crystals. The latter are partiglly purified by dissolving
them in water and filtering sthe solution through animal charcoal.
The crystals ultimately obtained constitute the muriate of ammo-
nia of commerce.

Ammonium chloride is also made by double decomposition
bet\yeen crude ammonium sulphate and a suitable chloride, e.g.,
sodium, calcium, or barium chloride.
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It occurs in commerce in the form of crystals, and as a hard
fibrous mass. Its aqueous solution dissociates on heating, with
the result that ammonia gas is evolved and the solution rendered
acid. The solid article readily volatilises when heated.

Sodium tungstate, Na,WO,, is prepared indirectly from the
mineral calcium tungstate. The crude ore is first treated with
nitric acid, whereby the trioxide, WOQ,, is precipitated in the form
of a yellowish powder. This compound dissolves in caustic al-
kalies, yielding the corresponding salts; thus, the best known salt,
Na,WO,, is obtained by dissolving the trioxide in caustic soda.
Sodium tungstate occurs in commerce in the form of a heavy, dull
white powder. It dissolves in water, yielding an alkaline solu-
tion, and is considered to be one of the best fireproofing agents
yet discovered.
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CHAPTER IIL

Water.

.

It has long been recognised in ihe laundry industry, that a
good supply of suitable water for washing purposes, and for
steam raising, is of the utmost importance. Unfortunately, how-
ever, most natural waters contain various impurities which are
more or less objectionable*according to their nature and amount.
Suspended impurities can be readily removed by filtration, but
impurities in solution can only be removed by chemical means.

Rivers and streams are the chief sources of water for laundry
purposes; spring and well waters are used when there are no
available streams or when the latter are contaminated with
refuse water from various sources.

Rain water is the purest form of natural water, being in fact
a naturally distilled water. It cannot be collected in any great
quantity, however, before it has mingled with water from other
sources and come into contact with the earth’s crust. A portion

- of the water which falls as rain, drains over the earth’s surface,
ultxmate]y finding its way into the nearest c'tream another portion
sinks into the ground and may travel underground for miles until
it reappears as a spring. On the other hand it may travel under-
neath impervious strata and form large continuous reservoirs in
the subterranean passages of the earth’s crust; consequently, if
the overlying strata be bored, the pressure of the water at higher
levels enables a continual supply to be maintained. Artesian wells
are obtained in this manner.

Spring and well waters contain large amounts of dissolved
matter, chiefly salts of calcium and magnesum River water
consists principally of a mixture of spring and rain water which
has drained over the surface of the earth; such water frequently
contains refuse water discharged from works situated ,near the
source as well as a fair amount of suspended matter and dissolved
impurities,

Water containing salts of calcium, and magnesium in solu-
tion is known as ‘‘ hard ”’ ywater, because it yields a lather with
soap only with difficulty. This property of ‘‘ hardness’’ is dis-
tinguished as temporary and permanent hardness accordmg to the
nature of the salts in solution. Temporary hardness is chiefly
caused by the presence of the carbonates of calcium and mag-
nesium. These are practically insoluble in pure water, but dis-
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solve slowly in water containing carbpn dioxide with the forma-
tion of so-called bicarbonates, as:—

CaCO; + CO, + H,0 = CaH,(COy),.
Calcium 4 carbon 4+ water = calcium
carbonate  dioxide bicarbonate.

Spring and well'waters, invariably contain considerable quan-
tities of carbon dioxide, which is acyuired during their passage
over the earth’s crust; hence; such waters exert a powerfu solvent
action on the limestone and magnesium rocks with which they come
into contact. Other common constituents are the sulphates of
calcium and magnesium, the former being soluble to the extent
of about 150 grains per gallon .

The presence of calcium salts is indicated by the formation of
a white precipitate on the addition of a few drops of ammonium
chloride and ammonium oxalate to a small quantity of the water.

Magnesium salts are detected as follows :—Remove all traces
of calcium by proceeding as above and then boiling the liquid for
a minute or two in order to facilitate the deposition of calcium
oxalate. Filter, and add a litile ammonia and sodium phosphate
to the clear filtrate. Shake vigorously and allow to stand for
a short time, when the production of a white crystalline precipitate
indicates the presence’ of magnesium.

Bicarbonates yield a white precipitate on the addition of
clear lime water. Free ‘‘ carbonic acid " reacts in the same way.

Sulphates are indicated by the formation of a fine white
precipitate on adding a few drops of hydrochloric acid and barium
chloride.

Chlorides give a white curdy precipitate on the addition of
nitric acid and silver nitrate.

" On boiling a water containing calcium bicarbonate, carhon
dioxide is evolvegd and calcium carbonate precipitated. This re-
action has given rise to the term ‘* temporary hardness,’’ inasmuch
as such hardness is caysed by the presence ¢f salts which are
thrown out of solution on bhoiling, as:—

¢ CaH,(CO,),=CaCO,+CO,+H,0

If the sulphates or ch]ondes of calcium or magnesium are
present, however, the water is said to possess permanent hard-
ness, i.e., hardness that®cannot be diminished by bmlmg

The so-called soap-dcqtroymg power of hard water is due’to
the formation of ‘‘ soaps’* which are insoluble in water. Under
prdinary conditions, these float on the water in the form of a
greasy scum, but in laundry washing processes in which hard
water is used continuously, they ultxmately collect as a thick
greasy mass on the interior of ‘the washing machine, and may
giverrise to ’senous defects.
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The chemical action which results in the production of in-
soluble ‘‘ soaps’’ when soap is brought into contact with hard
water is an example of doubie decomposition, and may be repre-
sented by means of the following equations, in which soap is
regarded as the sodium salt of stearic acid :—

20, Hy,.COONa + CaC0,.CO,ILO = (C,Hy .000),Cu +  2NaIICO;.

Soap or rodium +  calcium = calcium stearate +  sodium

gtearate bicarbonate (insoluble lime “soap™) bicarbonate.
2C,,H,,.COONa+ MgSO, = (C,,H,,.CO0),Mg+Na,SO,.
Sodium stearate -+ magnesium= magnesium + sodium
sulphate stearate sulphate.

With the exception of sodium and potassium, most metals
yield “ soaps ’’ insoluble in water, so that if a water contains a
salt of a metal capable of yielding a ** soap ’’ of this nature, and
such water be used for washing purposes in conjunction with or-
dinary soap, double decomposition takes place, with the formation
of an insoluble “‘ soap’’ amd a salt of the metal originally com-
bined with the fatty acid constituent of the ordinary soap, as
represented by the above equations. This action continues until
the whole of the metallic salt in the water has been decomposed;
hence, the greater the amount of calcium and magnesium_salts
in solution, the greater the amount of $bap required to effect
their decomposition, so that soap used in this way is fre-
quently said to have been destroyed.

The characteristic behaviour of soap in presence of the above
mentioned salts has given rise to a well known method for the
determination of the hardness of water. It is based on the fact
that a permanent lather cannot be obtained until the whole of the
calcium and magnesium salts in solution have been decomposcd.
Therefore, il we make a standard solution of soap, and then find
the number of cubic centimetres required to produce a permancnt
lather with a defirite volume of hard water, we have a measure of
the approximate amount of calcium and magnesium salts in solu-
tion.  This test is by no means a reliable one, as it is readily
influenced by the presence of alkalies or acids, and in other ways.
It still finds considerable use, however, since it is comparatively
simple and can be carried out rapidly. The results are expressed
either as degrees of hardness, grainseof chalk per gallon, or
parts in 100,000. *

Determination of the Hardness of Water.—A standard soap
solution is made by dissolving 10 grms. of a pure neutral curd
soap in one litre of 8o per cent. alcohol. The value of this solu-
tion—in terms of calcium carbonate—is then ascertained by run-
ning it from a burette into a known volume of standard hard
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water, i.e.; a water containing a known weight of calcium car-
bonate or its equivalent, until it yields a lather which retains an
unbroken surface at the end of a few minutes. The standard
hard water is prepared by dissolving 1.11 grms. of pure
anhydrous calcium chloride, (equivalent to one grm. of calcium
carbonate), in one litre of pure water, so that 1c.c. contains a
quantity of calcium chloride equivalent to o.001 grm. of calcium
carbonate. The method of standardising the soap solution is
carried out as follows:—1oec.cs. of the standard hard water,
(containing the equivalent of 10 milligrams of calcium carbonate),
are made up to 70 c.cs. with pure water, and introduced into a
10 0z. stoppered bottle or flask. The soap solution is then added
from a burette about 1 c.c. at a time and the contents of the vessel
violently agitated after each addition until a lather is produced
which remains unbroken at the end of about five minutes. If the
soap solution is of the correct strength, 11c.cs. will be required
to produce an unbroken lather; 1 c.c. of the soap solution is de-
ducted from the volume required, because it is found that about
1c.c. of the solution is required in order to produce a lather with
70 c.cs. of pure water. If more than 11c.cs. of soap solution
is required, the solution is too weak and must be strengthened
by the addition of more S0ap; on the other hand, if less than 11
c.cs. is required, the *solution is too strong and must be made
up to the proper strength by the addition of alcohol, so that finally
1 c.c. corresponds to 1 milligram of calcium carhonate

The volume of hard water taken, viz., 10 c.cs., is made up
to 7o c.cs. with pure water in order that the number of c.cs. of
standard soap solution required, may be expressed as the number
of milligrams of calcium carbonate in 70,000 milligrams of water,
i.e;, parts in 70,000; hence, as there are 70,000 grains in one
gallon, the result obtained may be directly expressed in grains of
calcium carbonate per gallon.

Estimation of Total Hardness.—The total hardness of a water
is found by titrating 7¢ c.cs. of the water with standard soap
solution until an unbroken lather is obtained. The number of

.c.cs. of soap solution required minus one, indicates the total
hardness in degrees or grains of calcium carbonate per gallon.
If 100 c.cs. of water be taken instead of 7o, the result is ex-
pressed as parts of calcidm carbonate jin 100,000 parts of water,

'Permanent Hardness.—This is determined by boiling 70 c. ‘cs.
of water for some time, so that the carbon dioxide whlch holds
‘the carbonates’of calcium and magnesium in solution is expelled\
.and the carbonates precipitated. After cooling, the water is made
up t6 70 cits. with pure water; filtered, and titrated with soap
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solution as before, the number of c.cs. required minus one, re-
presenting the permanent .hardness.

Temporary Hardness.—The degree of temporary hardness is
obtained by subtracting the number which represents the perman-
ent hardness from the number representing the total hardness.

Water containing Iron.—Salts of iron—usually the bicar-
bonate and sulphate—are frequently met with in natural waters.
The pregence of Sulphate of iron is due to atmospheric oxidation
of iron ‘pyrites occurring in the earth’s crust, with the ultimate
formation of ferric oxide (Fe,0,), and free H,SO,. If the car-
bonates of calcium and magnesium are also present, double de-
composition takes place, resulting in the evolution of carbon dioxide
and the formation of the corresponding sulphate. Consequently
the amount of free acid is reduced and temporary hardness con-
verted into permanent hardness, as:—

H,SO, +CaH,(CO, ), =CaSO, +2C0,+2H,0.

Water contammg iron is very ob]ectlonable for any purpose
which involves the treatment of white textile articles, because it
not only imparts a yellowish tinge to the goods, but complex
compounds of iron may be formed during the boiling processes, and
these ultimately give rise to stains which can be removed only
with great difficulty.

Detection of Iron.—About 100 c.cs. "0f the water to be ex-
amined are rendered alkaline by the addition of pure sodium car-
bonate and evaporated to a small bulk. A few c.cs. of dilute pure
hydrochloric acid and a crystal of chlorate of potash are then
added. The acid liquid is boiled and cooled, and a few drops of
a solution of potassium ferrocyanide added. If a blue precipitate .
or colouration is produced, the water contains iron.

Purification of Water.— Since the nature and amount of the
impurities in natural waters vary to a considerable extent, it is
frequently desirable to effect some means of pusification. Water
containing much solid matter of a calcareous or similar nature
and intended for* use in conjunction with soap, or for steam
raising purposes, is objectionable for the followmg reasons :—

1. A greater or less amount of soap is decomposed and
wasted ; it has been calculated that for each degree of hardness
every 1,000 gallons® of water renders us.eless 1} Ibs. of soap.

2. Sticky insoluble sgaps are formed, and these frequently
give rise to stains which are very difficult to eradicate.

3. The use of hard water for steam raxsmg usually results in
the production of boiler scale. The latter is a bad conductor of
heat ; hence, a waste of fuel occurs, while the plates are gradually
weakened by unequal heating and by the high temperature at-
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tained. The following table represents the approximate loss of
heating pdwer due to the presence of scale of varying thick-
nesses :— .
i o 0 “iﬁ."! in, | in. |Tin. [, [ o) im, | .

Thickness of Seale ...... % A | % % 3 8 &
Loss of Heating Power‘...! 2% ’ 4% , 9% ‘ 18y I 27% l 38% | 48% ' 60%

As stated in a precedinyy paragraph, the carbonate$ of cal-
cium and magnesium which are held in solution in water by dis-
solved carbon dioxide, are precipitated on boiling the water, owing
to the escape of the gas. In the case of water used for steam
raising, the precipitated carbonates accumulate on the boiler plates
in the form of a loose powdery mass termed boiler mud. If cal-
cium sulphate is also present in the water, the latter ultimately
reaches a point of concentration at which no more of the former
will dissolve, and further evaporation results in a portion being
thrown out of solution. ' The calcium sulphate thus deposited be-
comes incorporated with the precipitated carbonates and the mass
bakes on to the boiler plates, yielding an exceedingly hard scale.

Suspended Impurities.—Water containing suspended matter
may be readily purifigd by filtration through sand or other suit-
able material.

Dissolved Impurities.—The chief dissolved impurities to be
removed are the bicarbonates and sulphates of calcium and mag-
nesium. The former are decomposed and precipitated on boiling
the water or by the addition of a suitable reagent. The first
method js inapplicable on a large scale, since, with coal
at ten shillings per ton, the cost of raising 1,000 gallons of water
to 100° C., is about one shilling. Consequently, recourse must
be had to the sgcond method.

The reagent generally employed is lime water, or milk of
lime, which was first suggested by Dr. Clark, of Edinburgh.,
When lime water is added to water containing calcium bicar-
bonate, it interacts with the carbon dioxide, yielding insoluble
calcium carbonate, while the calcium carbonate originally held in
solution by means of the gas is precipitated at the same time, as : —

{H0:C0, + Ca(0H), = 2CaCO,+ 2H,0:
Solution of co”, inwater 4 lime wateror =  calcium 4 water.
holding calcium carbonate in . calcium hydrate =~ carbonate
solution

(Calcium bicarbonate).
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Temporary hardness caused by the presence of magnesium
bicarbonate may be removed in the same way, or caustit soda may
be used instead of lime water :—

MgCO,.H,0.C0O,+4NaOH=Mg(OH),+2Na,CO,+2H,0.

In order to remove the salts which produce permanent
hardness, it is the general practice to add (a), a solution of
caustic soda, or (b), a mixture of lime watdr and sodium car-
bonate. Caustic soda does not yield a precipitate with a solu-
tion of calcium sulphate, but if it is added to a water containing
boih bicarbonate and sulphate, a greater or less amount of the
latter is precipitated as calcium carbonate. This reaction depends
firstly upon the formation of sodium carbonate by the action of
caustic soda on the carbon dioxide in the water, as:—

CaCO,.H,0.CO,+2NaOH=CaCO,+Na,CO,+2H,0.

In the second place, the sodium carbonate thus formed re-
acts with calcium sulphate—
Na,CO,+Ca80,=CaCO,+Na,SO,.

It is evident, therefore, that the efficiency of caustic soda
as a water softening agent is influenced by the presence or ab-
sence of carbon dioxide in the water to be treated.

In most cases, a mixturc of lime water or milk of lime and
sodium carbonate is used for softening purpdtes; a greater amount
of the carbonate than is required to convert the lime completely
into caustic soda is used when the permanent hardness is high.
Magnesium salts are precipitated either as carbonate or hydrate
according to the rcagent employed, but as the hydrate is less
soluble than the carbonate, it is customary to soften with lime
water or caustic soda.

From a consideration of the foregoing remarks, it is apparent
that the purification of water by chemical means, is dependent upon
the readiness with which the impurities can be. converted into
compounds practically insoluble in water. Before this method
can be adopted on a vommercial scale, however, means must be
provided for the rapid and efficient removal of precipitated matter.
This is accomplished more or less completely by settling, or filter-
ing, or both combined, and the whole process, viz:—The addition
of the necessary chcemticals and the remo%al of solid matter held
in suspension, is carried onein specially constructed machines
known as ‘‘ water softeners.”” Many of these machines are auto-
matic in action and very compact; they are to be preferred where
space is limited. On the other hand, where plenty of space is
available, a machine that possesses a comparatively large area
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for settling and filtering purposes gives highly efficient results.
It is impossible in a work of this pature to discuss the merits
and demerits of the numerous appliances available, so that a de-
scription of only one or two typical machines which are known to
give satisfactory results will be given.

William Boby’s ‘‘ Simplex * Water Softener.—This plant is
a representative of the class, to which all machines working on
the continuous system belong. It has been specially designed
with a view to simplicity ‘in working, while its gederal con-
struction is such, that it can be easily understood by the ordin-
ary attendant.

The machine is built in various forms, of which the most
suitable for laundries are shown in the diagrams given below.
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Fig. 10 illustrates a machine suitable for delivering softened
water into a separate storage tank; the second type, (Fig. 11), is
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provided with a self-contained storage chamber, and the third,
. (Fig. 12), is suitable for dglivering water from the ground level
into an elevated storage tank.
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It may be here mentioned that the three essential require-
méhts of all continuous water softening machines are :—

1. Rapid and efficient softening of the water.
2. Its ready clarification.
3. Simple means of removing precipitated matter.

The first of these is the most important and is chiefly de-
pendent upon the cxactitude in distributing the required amount
of chemicals. In the machine under consideration, this is effected
by the particular arrangement of a *‘ balanced ”’ tipper and re-
agent cup, by the first of which, the hard water is accurately
measured and then discharged, the cup measuring and distribut-
ing the reagent, whilst the speed at which the machine is worked
may vary within very wide limits withodt its accuracy being af-
fected. The measuring and distributing portion of the machine
exhibits considerable ingenuity and originality ; none of the essen-
tial parts remains under the water or reagents, whilst accurate
measuring of the liquids takes place automatically without the
employment of valves or nozzles.

4
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The idea of a tipper as distinct from a ““balanced tipper
is not novel.  The original form consisted of a vessel divided
into two parts by a partition, one part of the vessel, when full of
water, {alling over, and in so doing bringing the other part under
the stream of incoming water. This certainly proved to be an
efficient mode of measuring the water, but in the ‘¢ Simplex ”
machine, the tipper Is further utilised to actuate a stirrer for keep-
ing the reagents thoroughly mixed.  Only one chamber of the
tipper is used for the reception of the incoming water, ind when
this is full, the tipper falls over by displacement of the centre
of gravity. The chamber empties, and the tipper immediately
resumes its original position; hence, it is evident, that it falls
and rises cach time that a measured quantity of water is dis-
charged. The stirrer blade actuated by the tipper obviously
makes a stroke in cach direction every time that the tipper per-
forms its measuring function.  Thus, efficient stirring of the re-
agents is assured.  The cup by which a measured amount of
the reagent or reagents is ladled out of the container at each
stroke of the tipper, is of a peculiar construction, which enables
its capacity to he varied within wide limits, so that the amount
of softening action upon the water can be adjusted without the
necessity of altering the strength of the reagents. With regard
to the sccond requiréent, viz. :—Clarification, it is to be noted
that immediately the reagent commences to act, the water becomes
cloudy in appearance, and this cloudiness increases until the re-
action is completed.

Evidently, therefore, no clarification can he efficiently per-
formed until the latter result has been accomplished, so that any-
thing which conduces to the speed of reaction will be advantage-
ous. In the machine we have in view, the speed of the re-
action is facilitated by the method of injecting the reagent into
the water, and by the subsequent violent agitation of the mixture.

After being thoroughly agitated, the treated water is dis-
charged to the hottom of the sedimentation tank, which is of suffi-
cient size to allow of the reaction being quite completed, the
water rising slowly so as to leave the bulk of the precipitated
matter at the bottom of the tank, while the remaining cloudiness
disappears on passing the water through a weod-fibre filter. From
the top of the latter, the softened and filtered water flows away,
and is discharged into the service cistern for distribution to” the
wash-house. The mode of working is clearly shown in the fol--
lowing diagrdms, Figs. 13 and 14.

In Fig. 13, 1 and 2 are sectional views through the chamber
F upon the Line HH. 3 and 4 are sectional views through the
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e
Fia.13. MEsuriNg AND DIsTR[BUTING APPARATUS OF ** SmpLEX " MACHINE.



reagent tank G upon the line K.K., and Fig. 14 represents a
plan of the apparatus. A indicates the crude water inlet and F
is the chathber in which the tipper B works.
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The apparatus whth the tipper in the position it occupies on
starting is shown at 1, while the dotted line in 3, shows it in the
same position.

The crude water flows from A into the tipper B, into which
the chemicals, (usually lime and sodium carbonate), are previously
delivered by the method described below.

The incoming water is divided into small streams, which
break up and agitate the surface of the water as it fills the tipper,
and keep the whole of the water in violent motion, causing it to i
mix thoroughly with the chemicals. When the water has filled
the tipper, the latter falls over into the position shown in 2, and
in dotted lines in 4, sosthat the water is emptied into the tipper
chamber F, and flows to the filter tanks through the pipe E.

In falling to the position shown in 2 and 4, the tipper, by
means of the lever connections, moves the chemical supply vessel
C to the position near the bottom of the cqntainer G, as shown
in 4, where it fills with®the reagent. )

After the water has all flowed out of the, tipper B, the lattér
returns to the position shown in 1 and 3, and in so doing raises
the vessel C into its highest position, where it is deflected by the
small stop shown, so that its contents flow into the receptacle
D, whence they are emptied by means of the spout J (Fig. 13)

into the tippér B.



MATERIALS USED IN LAUNDRY WORK 119

Ry this means an exactly measured quantity of reagent is
delivered into the tipper epch time that it vibrates, and the in-
coming water falling into the tipper mixes in a highly efficient
manner with the reagent before being delivered into the tipper-
chamber I.

In the latter, the wates rushes from sidg to side, owing to the
rapidity of its discharge from B, thus causing a further mixing
and agitation.

Finally it is discharged through pipe E, by its passage into
and through which, the mixing and agitation are kept up until
the water reaches the under side of the filter.

The cfficient mixing and agitation thus sct up are of the
highest importance in contributing to the production of the most
successful results.

The mixture in the container G is vigorously stirred twice,
(once in each direction), at every vibration of the tipper, by means
of the paddle L.

Lassen and Hjort Water Softener. —This plant also works on
the continuous system, and is made in different sizes according

K3

Fio 15. LasseN axp Hiorr WATER So¥TENER.
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to the volime of water required per hour. The mode of working
with the ordinary type of machine will be readily understood by
reference to the sectional view shown in Fig. 15.

Hard water passes through the pipe K into one of the ‘cham-
bers of the oscillating recciver. When this chamber is filled the
centre of gravity iscmoved and the receiver tips over, pouring
its contents into the tank B immediately below, at the same time
bringing the other chamber of the receiver underneath the orifice
of the pipe K. On the side of the oscillating recciver is fixed
a semi-circular tank D), which contains the chemicals used for
treating the water. To the bottom of this tank a valve is fitted
through which the reagents fall into the chamber B. .\ system
of levers is also fitted to the receiverg and at every oscillation of
the latter these levers actuate the valve in the bottom of the tank
D. The lift of the valve can be regulated by two small nuts fixed
on the valve spindle, so that a given volume of the solution of
chemicals can be mixed.with the water.

Milk of lime and sodium carbonate, or caustic soda, are
the chemicals usually employed; the former is continually stirred
by means of an agitator fixed inside the reagent container.

It is frequently desirable to heat the water in the inter-
mediate tank B, in order to facilitate the chemical action hetween
the reagents added and the solid matter in solution in the water.
This may be effected either by live or exhaust steam. From tank
B, the water passes into the settling tank A, where a consider-
able amount of precipitation takes place. It then passes upwards
through the filters, which are made of wood fibre, packed tightly
between two rows of wooden bars. The filters can he taken
out for cleaning purposes by removing the top bars.  Sludge
cocks F are provided for drawing off the precipitated matter.
The purified water flows into the storage tank O, which, when full,
causes a float 16 risc and in so doing to close the valve—by
means of a suitable umncctmn——regu].ltmg the hard water supply.

The Lassen and Hjort water softener is also made in a modi-
fied form for the purification of greasy water such as is obtained
by the condensation of steam from the cylinders of engines. In
this case, the chemicals employed are so(llum carbonate and sul-
phate of alumina. Whea these are mixed, a ‘flocculent precipitate
is produced which attracts and cncleses the minute globules ef
oil floating in the water, so that on subsequent filtration, the oil
and precipitate are retained by the ﬁltermg medium.

General Remarks.—The efficiency of any system of water-
softening which involves the use of chemicals is largely depend-
ent upon the regular addition of the correct amount of the latter



MATERIALS USED IN LAUNDRY WORK 119

to a definitc volume of the water to be treated and the*subsequent
removal of precipitated matter in a thorough and ready manner.
The first requirement is now usually accomplished automatically
by means of many different forms of mechanism; if the latter are
so designed as to be casily regulated without getting out of
order—especially as regards the delivery of nn unvarying amount
of reagents—and the crude water supply is fairly constant in
composition, excellent results may be expected with very little
attention to the apparatus.

With regard to the removal of precipitated matter, it has
been previously stated that wood fibre is commonly used as the
filtering medium. This simply consists of very thin and narrow
wood shavings which are packed moderately tight and kept in
position with the aid of wooden supports or by other suitable
means. In a continuous water softening plant, the depth of the
filtering medium needs to be carefully regulated. As a rule, the
greater the surface exposed, the smaller is the depth of the filter,
although the cubical content is usually governed by the capacity
of the plant. If the filter is not of suflicient depth, inefficient
clarification results sooner or later, while on the other hand, too
great a depth may lead to a considerable waste of filtering
‘medium, since it is very difficult to cleans¥.

Cloudiness in a softened water is generally an indication that
the filtering medium needs replenishing or that the plant is being
worked too hard.

A fruitful source of unsatisfactory results, is the neglect to
apply suitable tests to the treated water from time to time in order
to ascertain its condition. Occasional testing is absolutely necessary
since it is impossible to ensure a regular supply of crude water
of constant composition. The latter statement gpplies more par-
ticularly to those cases in which the water is obtained direct from
rivers, although it is also applicable, bué in a smaller degree, in
cases where public water supplies are utilised.

The approximate degree of hardness is quickly obtained by
means of the soap test already described. If excess of lime is being
used, the softened water will yield a more or less pronounced dark
brown precipitate on the addition of a few drops of silver nitrate
solution, while a correctly treated water should yield a faint
yellow precipitate. Excess of alkali is indicated by the behaviour
?f the water towards phenolphthalein; a slight pink colouration
is of no consequence, but the formation of a deep pink or red
colour shows that too much sodium carbonate is being used.
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In cases where it is essential to employ a neutral water, e.g.,
in the malt breakdown, and a water softening plant is in
use, great care should be exercised in order to guard against
the presence of free alkali in the softened water. As it is a
matter of considerable difliculty to regulate the quantity of chemi-
als so as constantly, to produce a softened water free from traces
of alkali, a little acetic acid may be used for neutralising purposes
whenever necessary.

With reference to the quantities of chemicals required for
softening any particular water, it should be noted that these are
best determined by actual trial in the laboratory, using standard
lime water, sodium carbonate, cte.  In many cases, the quantities
are calculated from the results of volumetric or gravimetric analy-
sis, but apart from the fact that such analyses involve considerable
care, experience, and the expenditure of much time, the figures
obtained seldom give rise to satisfactory results in practice, i.e.,
when used as a basis for calculating the quantities of rcagents.
It is well known that the hardness obtained by soap is altogether
unreliable when used for the latter purpose, while the acid
volumetric process is by no means trustworthy. In any case, a
separate determination of magnesium is necessary in the event
of salts of that metat being present in the water. -

Quantities of reagents calculated from the figures obtained
by gravimetric determinations are undoubtedly the most reliable,
provided the analyses are carried out with very great care. For
most practical purposes, however, the method first mentioned,
viz. :—A trial on a small scale, yields the most satisfactory results.

, An interesting  departure from the recognised methods of
softening water by the direct addition of chemicals, has been
rendered possible by the discovery—due to Gans—that certain
complex mineral substances (zeolites) possess the property of
readily displacing calcigm, magnesium, etc., from hard water,
yielding equivalent amounts of sodium, and that artificial zeolites
—which can be readily prepared—react in much the same way.
Thus, according to Kolb, (Jour. Soc. Chem. Industry, p. 89, 1912),
when the substance known as permutite—which is an artificial
zeolite of the compositi®n .

38i0,,A1,0,,(K,0.Na,0.Ca0O),5H,0,
—is used as a filtering medium for hard water, an interchange .
takes place ‘befween ihe bases of the calcium and magnesium
salts and the sodium of the permutite. It is maintained, that
complete oftening c'an he effected without the production of:

»
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sludge, while the permutite can be regenerated by tfeating the
used substance with common salt. Furthermore, it is stated that
iron and manganese can be removed in a similar way, but in all
cases, the water must not be acid, nor should it contain suspended
matter, since there is danger of the pores of the filter becoming
choked, thus rendering the permutite inert.y In another system
of recent introduction, the hard water is passed over aluminium
plates, whereby it is said to undergo ionisation.  Information
concerning the practical results obtained by this method is diffi-
cult to obtain; it is stated that the scale forming salts are pre-
cipitated as sludge, instead’ of accumulating as a hard crust on
the boiler plates.
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CHAPTER IV.

The Mechanical .Appliances of the Laundering
Industry.

In no other branch of the textile industry is there such wide
choice in the matter of mechanical appliances for carrying on the
different operations as in the laundering industry.  Indeed, there
are so many machines differing to a greater or less extent, which
are available for conducting any particular operation, that it
would require far more space than is at our disposal, to describe
them adequately.  Still; so far as is feasible, we shall include in
this Section, a representative sclection of cach of the various
classes of machines, while special appliances, and a few machines
of greater or less importance, will be described when dealing
with the operations for which they are employed.  The following
classes are distinguished : —

1. Washing machines.

2. Wringing machines and hydro-extractors.

3. Starching machines.

4. Drying appawratus.

5. Finishing appliances.

SECTION IL.—WASHING MACHINES.

The first process which soiled **linen’’ undergoes—after
sorting and marking—is known as the washing process. It
consists of a series of operations which is usually carried out in
one and the same machine without removing the goods.  The
type of machine generally employed is known as a rotary or
cylinder *‘ washer.” Its chief features are two drums or cylin-
ders, one of which is placed within the other so as to leave an
annular space between them.  The outer , cylinder—which is
usually stationary—is made impervious to water and steam, while
the inner one is made of suitable material, perforated in all parts
except the ends. Axles or trunnions are fitted to the ends of the
inner cylinder, and these rest in bearings, attached to the end
pieces of the outer cylinder. The inner cylinder is caused to
revolve by means of suitable gearing placed outside the machihe,
while the provision of an automatic reversing arrangement causes
it to make a certain number of revolutions first in one direction
and then in the other. Both cylinders are provided with doors
-opening outwards, and attached to the outer cylinder are the
necessary ‘cold and hot water supply pipes.
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In carrying out the first part of the washing process$ sufficient
water at a sutable temperasure is introduced into the machine.
The soited *‘linen” is then placed in the inner cylinder, the
door closed, and the machine set in motion.

The outer and inner cylinders ol rotary washers are fre-
quently made of wood, but the most serviceabls machines are either
partly or wholly of metal. In the latter type, the inner cylinder is
usually made of brass or gun metal, while iron or steel is com-
monly employed in the construction of the outer cylinder, which is
galvanized after it has been put together in order to retard the
lormation of rust.  Machines with brass inner cylinders and
wooden outer cylinders are also in general use.

Sizes of Machines. —Cylinder washing machines are made in
different sizes, the size being frequently expressed in terms of
““shirt capacity.”  Thus there are machines having capacities of
50, 100, and 150 shirts or more. This means that a 50 shirt
machine can be employed for washing about 30 shirts, or a
number ol articles ol equivalent weight at one operation.  About
20-25 culfs or collars, or the same number of handkerchiefs, are
generally considered to require as much space in the machine as
one shirt. It will be evident, however, that this system of
denoting the ‘‘ washing capacity ™ of cylinder machines is only
approximately correct, and, as the dimenslons of machines of
‘“ equal shirt capacities '’ made by different makers frequently
vary to a considerable extent, it follows that the actual ** shirt
capacity "' of a machine of this type is best determinéd by a few
practical trials. The diameter should not be too great compared
with the length, or considerable difficulty will be experienced in
obtaining ready access to the ‘‘linen”’ contained in the inner
cage. It may be noted that the term ** shirt capacity ' is falling
into disuse, and has already been discarded by some of the most
up-to-datec makers. .

Machines built of Wood.-—Fig 16 is an illustration of the
modern type of wqoden washing machige. It consists of an
outer cylinder of suitable wood supported on two cast-iron feet,
and bound with adjustable galvanized iron bands to allow for
exp;tnsion of the wood. The trunnions of the inner cylinder are
carried at cach end of, the machine by a strong cast-iron framing,
which also carrics the bracket arm for she belt mechanism, so
that the running parts remair®in adjustment without being affected
by any swelling or shrinkage of the wood.

. Narroyv pieces of smooth maple, termed * raisers,'" are fitted
inside the inner cylinder. These project inwards from the staves
2f_the ‘(:ylmder, and are of considerable service in raising the

linen * out of the wash liquor from time to time during the rota-
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tion of the m;whi;w. A steam inlet valve, hot and cQld water
supply pipes, and emptying cock, are fitted to the outer cylinder,
while a gange glass fixed to°the outlet pipe indicates the height
of the liquor when the machine is in use.

Brass Ring ttachment.—A special feature of many of the
machines provided with wooden inner cylinderg, is the method of
fastening the trunnions or axles to the solid wooden end pieces.
For this purpose a brass ring is usually employed on which a
number of lugs have been cast. These lugs are drilled and
tapped to receive serew bolts which pass through corresponding
holes in the trunnion, so that the latter is held perfectly rigid,
and the cylinder ends are less liable to wear owing to torsional
strain.  The ** Troy " Brass Ring is shown in Fig. 17.

-

F16. 17.—* Trox ” Br as Ring Fra. 18.—8Srrarf ann Warer B
ATTACHMENT, PATENT.

« (T drmstrony and Co., It&,),

Attached to some machines is a special coupling called an
ell or tee, which comprises a combined waste outlet and a water
and steam inlet. Ore: of these is shown in Fig. 18. The steam
Is admitted through the outgr casing insfead of passing:upwards
in the centre. It then passes upwards as shown by the arrows,
until it arrives at several small holes; on issuing from these, it
comes into contact with an iron baffle plate, which effectually
prevents any direct action of the steam on the inner cylinder or -
upon the ‘‘ linen ’’ contained therein.
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Metal Machines.—Muchines made entirely of metal are in-
variably ‘cmployed in the more important steam laundries, as
well as in the laundries attached to gublic institutions. In a large
number of laundries, however, machines with wooden outer cases
and metal inner cylinders are in common use. A machine made
entirely ol metal possesses several advantages when compared
with a wooden mathine,  In the first place, the material used in
its construction need only be comparatively thin; secondly, a
suitable metal offers great resistance to the wear and tear of
the washing processes, so that renewals and repairs are not so
frequent as in the case of wooden machines; in the third place,
the metals employed are practically unaffected by contact with
water or the usual washing liquors, while it is @ matter of com-
mon knowledge, that wood is injuriously acted upon by water
and alkalies, and is worn away more rapidly by the rubbing
action of the “ linen.”  The author is assured by an engineering
expert, however, that the most economical type of machine for
commereial laundries, is one, in which the inner cylinder is of
brass, and the outer eylinder ol wood; the whole being supported
by an independent frame.

A typical all-metal  machine is shown in Fig. 19,
It is built on the same general principles as the wooden
machines previously described, but the outer shell is of galvanized
miid steel, while the inner cylinder or cage is of brass sheet
made up in segments and perforated. The cage revolves on trun-
nions or shafts, the ends of which are supported on the outside
of the machine by means of two smooth wheels which revolve on
roller hearings. Internally, the cage is fitted with 2 number of
brass rubbers, and is caused to make two revolutions alternately
in each direction by means of automatic reversing gear actuated
by belt driven pulleys. The latter are usually placed on the top
of the machine end, as shown in illustration, but where space is
limited they cap be placed at the back, i.e., with the centre of
pulleys in a line with centre of cylinder, or at the hottom beneath
the centre of cylinder. o .

The door is made the full width of cage to facilitate loading
and unloading. It is fitted with a spring catch, which extends
and grips the cage almost the entire width of door. The latter
ran be readily brought into position, whenever necessary, by
means of a hand wheeP and worm gear arrangement, which also
actuates an effectual locking gear, thus preventing the cage from”
movmg during the introduction or removal of the ¢ linen."’ .

 The outer case is provided with the usual fittings, such as
steam and hot and cold water cocks, gauge glass, and large
.emptying cock. The gauge glass is shown to the right of Fig.
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19. It is combined with the outlet pipe and is of large dimen-
sions, so that the condition and height of the wash liqdor in the
machine can readily be seen. *The glass is well protected, and can
*he easily taken out for cleaning.

Fie, 19, —-An-Mevar Wasnine MacHiNg,
1. Summerscales and Sons, Lid.).

v

Metal Imner Cylinders.—As mentioned above, these are
usually of brass; each cylinder is fitted either withga wide opening
door extending its whole length or a comparatively small door.
The former arrangement facilitates unloeding, since it enables
the operator to have ready access to the whole contents of the
machine. The ends of the cylinders are made of brass plates
riveted to heavy cast iron supports, and each cylinder is fitted
with a series of ‘* raivers * through which pass stay rods, thus
clamping the whole cylinder rigidly togethdr. The perforations in
the circumference are stamped and embossed by special tools in
order to ensure a perfectly smooth surface upon which it is
practically impossible to tear the *‘ linen.”’

Many modified forms of the standard type of metal inner
cylinder, i.e., the plain cylinder with perforations all over, have
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been introduced by laundry engincers, and those of particular
interest are described below. It should be noted, however, that
each of the cylinders illustrated, & a speciality of the firm by,
whom it is made, and does not, of course, represent the only
kind manufactured.

The side pliftes of inner cylinders are built up either
in segments or in odfe picce. In one type, the longi-
tudinal edges of the scgments are bent inwards, and
attached to V-shaped pieces of metal, which act as
“raisers ' or “rubbers” (Fig. 20). These exercise a

Fra. 20..-——SE(:'I‘ION oF INNER CYLINDER, BHOWING
«

Mong or JoNiNg SeaMENTS,

(D, and 4. Tullis, Ltd.),

rubbing action on the ‘‘ linen "’ and assist in turning it over while
the machine is in motion. By adopting this mode of construction,
both the rivets used for joining the segments and the line of
joining are covered by the ‘' rubbers,” so that the heads of the
rivets are not liable to become worn and ragged by the rubbing
action of the ggods. In addition, the ** rubbers ** are so designed
that they are filled with the washing liquor at every revolution,
and subsequently discharge it on to the *' linen’* at an angle of
about 60°.

Fig. 21 shows a cylinder provided with another type of V-
shaped ‘' lifter ’ or ‘‘ raiser,”” of which there are four.  The
cylinder is thus divided into four spaces, into each of which, the
‘““linen’’ drops alternately during the revolution of the machine,
Only the ** V's >’ are perforated, so that the wash liquor is forced
into the cylinder as each ““ V"’ comes into contact with it during
each revolution.
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FIG. N? 580,

0

Fia. 21, —Inyer Cyusoer wrrn V-Saarrp ** RAsers.”
(1. Bravthwaite and Sou, Ltd.). '
In a cylinder of recent introduction (Fig. 22), the perforations
take the form of comparatively large scoops, which undoubtedly
facilitate the flow of the liquor in and out of the cylinder.

Fi6. 22.— * TurnNe* INNEr CYLINDER.
. drmstrong and Co., Litd.),
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The provision of small *“scoops '’ or “buckets ”’ for the
same purpose is the chief feature of the *‘ Injector '* washing
machine.  These scoops are arrahged continuously over the
whole of the inner cylinder (Fig. 23).

23.

Fic. 24.—ENp Sectioy or Frs.

(T. Bradford and Co.).

s INgEcTOR”’ WasHING MACHINE.

INNER CYLINDER OF

. 23.
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As the latter revolves in a certain direction the water from
the outer cylinder is lifted up by the scoops A, and injected equally
over the whole of the *“linén ™ in the interior; when the motion
of the cylinder is reversed, the water is ejected from the goods.
It is cvident, therefore, that the saturation of the *‘ linen ™ with
liquid is accomplished by the injection—with the force acquired
during the ** forward”’ motion of the rotating compartment—of
the soup liquor placed in the outer compartment, into and upon
the ** linen '’ in the rotating compartment.  The motion of the
latter then reverses automatically, and, during the backward
motion, most of the soapy liquor is ejected back again into the
outer compartment.  During this alternate forward and backward
motion--but more cspecially during the backward motion, i.e.,
when the goods contain the least amount of water, and thus are
in the proper condition to be subjected 1o a frictional process of
cleansing—the articles undergo a kneading action by means of
the midleather C, (Fig. 24), and rubbers B, which surround the
interior of the inner cylinder.

Tosition when inner eylinder contuing Position when inner ¢vlinder contains
smallost ainonnt of wutor. largest quantity of water.
g, 25. - Suvkuar” WisHiNe MACBINE.  LEND SECTIONS.
(T Bradford and Co,).

The **Surgar™ Inn® Cylinder.—This type of cylinder
differs from those previously described in  that it s fixed
eccentrically on its bearings, thus causing it to rise and fall during
€ach revolution. TFig 23 represents sections of the cylinder at
different points during its revolution. 1t is claimed by the
makers, that the whole of the wash liquor, or rinsing water, as
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the case may be, is forced through the  linen " at each revolution,
whereas in'the ordinary type of machine, a considerable proportion
of the liquor lies dormant in the oluter cylinder.  Among the
advantages put forward are the following :—1. Quicker and better
work, whether in washing or rinsing. 2. Great cconomy of soap
and water. 3. All the washing liquor is fully utilised.

Patent rubbers fire fitted to the inside of the cylinder and also
a “* midfeather,” which latter lifts the goods und drops them into
the water at each revolution.

Fia. 26.—*“ Prrssure ' WasamG MacHINg.

In the ““ Dasher ™ Washing Machine of Messrs. Appleyard,

a series of V-shaped projections is riveted tp the inner cylinder,

while similar projectionseare attached to the ‘outer cylinder.  The

projections on the latter are so arr#nged, that when _the inner

cylinder revolves, the open ends of the “* V'’s” on its surface,

“atch the wash liquor, and dash it with considerable force against

1e open ends of the '“ V's’’ on the interior of the outer cylinder.

1 this way, the liquor is forced under pressure through the per~
rations in the cvlinder.
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Pressure Washing Machines.—It is the custom in many laun-
dries to boil certain clusses pf goods under a steam pressure of a
few Ibs. per sq. inch, for which purpose so-called pressure washing
machines are employed. A typical representative of this class rs
shown in Fig. 26. Its chief features are very simtfar to those of
the ordinary type of machine, but special provision is necessary in
order to prevent the escape of steam when in use.

The outer cylinder is made of steel, and the end hearings,
which support the inner cage, are made of sufficient length to
enable them to he fitted with glands and stuffing hoxes, so as to
form steam-tight joints.  With the same object in view, the
hinged outer door is padded with an ashestos cushion, which
closes against a strong mouthpiece, and is holted in position by
means of a hand screw.

The inner cylinder is of hrass perforated, and is made extra
strong in order to prevent *‘ buckling.”” A hand wheel and worm
arrangement enables the door 1o be readily brought into position
for loading and unloading, and at the same time locks it in posi-
tion.  The washing liquids may be introduced by means of a
funnel-shaped opening with stopcock attached to the side of the
machine, thus obviating the necessity of opening the door until
the goods have heen completely washed.

Fra. 27.—WasHIng Mu‘mvs WITH COMBINED (GEAR ARRANGEMENT.
. and J. Lane, Ltd.).

. 'Driving and Reversing Gear.—Practically the same type of
driving and reversing gear is used both for metal and wooden
machines. It is usually placed at one end, but in many cases—
espec?ally where space is limited—it is elevated at the back of the
machine. Space may also be saved by coupling two muchines
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.
together, y combined gear arrangement being placed in the centre
as shown in Fig. 27. Either of the machines in this arrungement
may be used separately.

As a general rule, the reversing motion is obtained by means
of fast and loose pulleys with a direct and cross driving arrange-
ment, the belt heing shifted automatically by means of forks
actuated by a worm ‘and worm wheel gear.  In the combined gear
arrangement referred to above, the reversing motion is so de-
signed as to be quite independent of the main drivings gear; it
can be placed anywhere on the back of the machine, so that the
space between the two machines is only just sufficient for three
driving pullevs and the spur gearing.  In addition to this arrange-
ment, which results in a considerable saving of space, the driving
gear bearings arc bolted on to horizontal surfaces cast on the
heads, hence the whole gear can he readily removed by undoing
a few bolts. The larger machines are double geared in order
to prevent an unequal strain on the inner cylinder. Both the outer
shells and inner cylinders of many types of wooden double geared
machines can he readily taken out without disturbing the mechan-
ism.  Fig. 28 illustrates a ** Troy ' Iron Standard or support with
double gear—including intermediate gear—and clevated driving
and reversing mechanism or ‘“ header.’

Fra. 28.—=* T'rox ** 1roN Branpafh wrrs Dounwe Grar.
(7. Armstrong and Co., I.1d.).

As already mentioned, the majority of cylinder washing
machines are fitted with a type ol driving and reversing gear
which causes the inner cylinder to make a certain number of revo-
lutions in on# direction and then the same number in the opposite
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direction. The actual number of revolutions made in either direc-
tion, however, and the number of revolutions per minute vary
to a greater or less extent in different machines, but it is becoming
more and more recognised that a greater speed than from 14-20
revolutions per minute is totally unnecessary; also, that from 1 to
14 revolutions in each direction are quite sufficient for most pur-
poses.

Excessive speed and several revolutions of the inner cylinder
in each direction cause the *‘linen ”’ to be pressed to the sides of
the cylinder by centrifugal force, and it is dashed into and out of
the water at every revolution.,  As a result, the goods are apt to
become entangled and are injuriously affected by unnecessary fric-
tion. If the inner cylinder is revolving at the rate of about 20
revolutions per minute, however, and reversing after 14 revolu-

Fri. 29A . —Wasuing MacHING ¥16. 29B —Rorary WasHur wite Posrrive
WITH Rach Grak. GEAR ATTACHED 10 MacHINE END,
(D). Gorrwe and Son),

tions in cither direction, the **linen’’ is gently lifted only a short
distance by the *‘ ru‘sers ™ or *‘ rubbers,”” and tifen turns over by
its own weight assisted by the action of the succeeding ** raisers ™
on the rest of the goods. In this way, "the latter are caused to
roll over each other continuously, and are not subjected to a high
drop and excessive friction. If fine and delicate goods are washed
in eylinder machines, the iatter should not exceed a speed of about
14 revolutions pe: minute and the reversing gear should act after
1 to 14 revolufions, while iteis of considerable importance that an
equal number of revolutions should take place in either direction,
for inequality in this respect is liable to cause the goods to become
entangled, and thus lead to defective washing. With the ordinary
- type of reversing gear, the number of revolutions in each direction
is not exactly the same, owing to the difference in the amount
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of “slip” on the two driving belts. Hence, there is a greater
tendency for the goods to become more entangled under such con-
ditions that when the number of revolutions in each direction are
exactly equal.

Rack and pinion gear is sometimes employed in order to obtain
a single positive motion in each direction.  Kig. 29 A, is an illus-
tration of a machine working on this principle. It resembles the
ordinary type of metal machine in most other respects.  Rack
gear machines are of considerable service for washing lace cur-
tains and all articles of a frail nature.

Other forms of mechanism have been introduced with the
object of imparting a positive motion to the inner cylinder ; one of
the best known of these is attached to the end of the outer cylinder
(Fig. 29 B), thus economising space. It may he arranged to give
from 14 to 3 revolutions in cach direction.

Compartment Washing Machines.— The introduction of the
compartment ‘‘ washer ' was primarily due to the demand for a
machine which could be utilised for washing small lots of various
classes of goods separately at one operation.

Fra. 38.—- Monrny "’ Rorany WasHing MACHINE with
VeErricar Parrrrion.
(Maglove, Alliott and Co., Ltd.),

Machines belonging to this class are built on the same plan
as the ordinary type of ‘‘ washer,” but the inner cylinders are
divided into compartments by suitable partitions. 1t is main-
tained that the use of these machines facilifates the handling of
the goods, while, owing to the small guantity in each compartment,
less entanglement takes place than in the ordinary machine.
The partitions employed to form the compartments may be either
vertical or horizontal. The latter form of partition is usually per-
forated. A machine with an inner cylinder divided by a vertical ,
partition js shown in Fig. 3o. As a rule, a door is provided for
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cach compartment, two doors being fitted on a cylinder with one
division, and three doors on a cylinder with two partitions, i.e.,
three compartments.  In tHe case of horizontal partitions, the
trunnion which carries the inner cylinder, passes through from end
to end, thus serving as a support for one ¢nd of each division.
In some cases both vertical and horizontal partitions are employed,
so that a cylinder with three horizontal and two vertical partitions
would Le divided into nine compartments.

The “Troy’ Rapid TVasher.—This machine, (I‘ig. 31), belongs
to the compartment type, but differs from the machines already
deseribed in several importapt particulars,  One of its chief
features is the provision of specially designed water and steam
connections. .\ perforated iron pipe, closed at one end, and ex-
tending the whole length of the machine, is laid in a groove made
in onc of the staves of the outer cylinder.  The perforations in the
pipe point upward so that the water is thrown against the
inside of the outer cvlinder at the top, thus preventing the
undue accumulation of scum on the parts of the cyvlinder with
which it comes into contact. 1t is maintained that this method of

Fio. 31— Trov " Rarin WaRHER,
(). Armastrony and Co., Ltd.).

introducing the w.iter® causes the tempergfure to be less variable
in different part® of the *‘ linea ' than is the case when warm or
cold water is introduced at one end of a machine containing hot
articles. A patent inlet and outlet combination tee is fitted in the
outer cylinder, and the outside opening of this tee is connected to.a
steam injector or syphon, which communicates with the steam
supply pipe and also with the perforated distributing pipe. By
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means of ¢his arrangement, the necessary water can be introduced
into the outer cylinder in a comparatively short period of time,
since it enters the cylinder both through the perforated pipe and
through the tce. The use of the steam injector may be explained
as follows :—When sufficient water has been introduced into the
cvlinder, the water, cock is closed, and the steam cock opened.
During the passage of the steam through the injector,
a partial vacuum is produced, and thus a considerable
suction is exerted on the water in the cylinder, causing it to
be forced by way of the tee through the injector and then into the
cylinder again by means of the perforated pipe. In this way, not
only may a continuous circulation he kept up, but at the same
time, the water is heated. A patent strainer is fitted in the pipe

Fru. 32. - S1raINkR.  PATENT.

. (J. Armstrong and Co., Ltd.).
between the injector and the perforated pipe. An enlarged view
of this is shown in Fige 32. 1t is used for the purpose of catching
all lint, buttons, or other articles which may pass from the outlet
tee; it can be casily opened for cleaning.

The inner cylinder of the machine is shown in Fig. 33. A
noticeable feature is the central dividing gortion, which is fixed
in a slanting position. ¢ The admntages claimed for this mode of
construction are as follows :—

1. An entirely new motion is given to the ** linen,”’ viz.,
a side rolling motion ending in a squeeze against
the end of one compartment and a spread in the
other. The next half-turn is just the reverse, and
so on, alternating every half-turn.
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2. The water or other liquid in the machine i5 agitated
in such a way that the liquid is forced from end to
end of the cylinder.

3. The goods do not get the high drop they would in
same size cylinder without the slanting partition,
only getting the full drop every half-turn.,

4. A saving of time is effected.

5. The machine can be built with the inner cylinder
running within halt an inch of the outer cylinder,
so that less water is required than in the ordinary
machine.

In addition to these advantages, it is claimed that the use of
the patent steam connections result in the following further
advantages -

1. The saving on the machine itselfl as well as on the ** linen,'”
owing to the fact that direct steam cannot come into contact with
cither. 2. Feonomy in steam, and 3. A constant circulation of
water, or washing liquor. According to some authorities, it is
inadvisable to employ wooden machines, in which the inner
evlinder is placed too close to the outer one, since any swelling
of the wood may easily cause serious defects.

Fra. 33.—*I'tox " Ravip WasHer. INXErR CYISNDER.

Tt will be eviden) from our description,of the foregoing types
ol rotary machines, that, when in use, the goods contained therein,
are turned over and over by the motion of the inner cvlinder, and
at the same time the liquid in the outer cylinder is subjected to
considerable agitation, which causes it to pass alternately in and
out of the inner ¢yimder by way of the perfwrations. In this way,
circulation is set up and doe® not ccase until the machine stops.
In the machine just described, however, the circulation is inde-
pendent of the motion of the inner evlinder, and it is stated to be
more uniform and efficient.

Apart from any advantage gained by efficient circulation, it
is to be noted, that the soap liquor soon becomes dirty, just as
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is the case when the ordinary form of machine is used; conse-
quently, with either type, the *‘linen” is treated at one period
of the washing process with a continuous stream of dirty soap
liquor containing a greater or less amount of solid matter in
suspension, and at the same time it is subjected to considerable
friction by the motjon of the inner cylinder. Treichler maintains,
that in his system of washing—which we will now describe—fric-
tion is reduced to a minimum, while dirty soap liquor is not forced
through and against the goods, but is allowed to percalate slowly
through them.

Treichler's Washing System.—In this system, the goods are
first given a preliminary treatment by subjecting them to the
action of hot soap liquor in an open boiling vessel or kier pro-
vided with a false bottom, a centrifugal pump being used for
circulating the liquor from hottom to top. By means of this treat-
ment, the bulk of the dirt is removed, and, as the goods are
stationary during the operation, there is less danger of damage
than in the rotary machine process. During the circulation of
the liquor, a cotton cloth is tied over the mouth of the distributing
pipe so as to prevent effectually the contamination of the goods
with any scum or other solid matter which may be present in the
liquor. From this apparatus, the goods are carried to Treichler’s
washing machine, sections of which are shown in Figs. 33 and 35.
It consists  of a cast iron framework carrving an outer drum G,

Fia. 34.-—TRI:I(:HM€R'B Wisngve Macuine,  Storiox. -
inside which is placed an inner drum A of galvanized iron. The
latter drum is fitted round its periphery with squirt pipes in the
form of hollow perforated ribs. These ribs are attached to the .
drum ends, which latter form 2 box communicating with the hollow
bearings. carrying the cylinder. One of the bearings is connected
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to two vessels D and F by meuans of the connection B. P and F
serve as reservoirs for soup and water.  Either reservoir may be
connected by means of a valve with the suction pipe, so that at
will, either soap and water, or rinsing water, is drawn by the
pump C, and delivered into the drum A, The liquor is forced
under pressure through the perforations in the hollow ribs into the
drum A, and thus the jets of water or other liquid dash on to the
““linen " with considerable force.  The liquor streaming from the
inner drum, is collected in the outer drum, and runs through the
valves M and N back into one or another of the reservoirs.

In the reservoir D, containing soap and water, there is placed
u closed steam coil; while steam may be blown into reservoir I,
hy means of the injector used for heating the rinsing water.

y s 0 4 !)» pyal '(?
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Y16, 35.--FENp Skcrion or Fra. 34.

In order that the®*‘linen ™ may be sybjected to the action
of the jets of witer in all parss, the drum .\, is slowly revolved,
the speed heing only sufficient to open out the goods and to pre-
vent them (rom forming into a ball.

The driving gear consists of a toothed wheel fitted to the drum
ind connected to another wheel which is actuated by a suitable
pulley. :
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The outer drum G is carried on a revolving bearing fitted to
the machine frume and can be revolved by means of the hand
wheel I and toothed gearing.

Fourteen revolutions of the inner drum per minute are quite
sufficient to keep the articles in an open state, so that they may
be subjected to a thorough cleansing by means of the jets of
liquor. After allowing the soap and water to run off into the
reservoir 1), the pump discharges large quantities of hot rinsing
water over the goods. The water then finds its way hack to the
reservoir; any dirt rises to the surface and is carried off auto-
matically by an overflow. As soon as the water in the reservoir
appears clear, a little blue is added and the washing process is
then practically at an end, having lasted about three-quarters of
an hour.

SN T e .
Fio. 36.—'* OpEN hm:-” WasHING MACHINE, Fia. 37.—Ex» View or Fia. 36.
. (Hill and Herbert, Lid.).

It is maintained, that, with this system, there is not the
slightest risk of damage to the finest material.

‘““Open End’’ Washing Machmes.—()nc of the best known
vashing machines I)dongmg 1o the clasd known as ** open end
vashers’’ is shown in Fig. 30. Isconsists of a* perforated inner
wlinder of gun metal and brass and an outer shell of steel plate.
Large doors are fitted to both cylinders, in order to facilitate the
yrocesses ol loading and unloading, while a perforated horizontal
»artition in the inner cylinder lifts the *‘ linen ”” out of the washing
iquor at each revolution, and also acts as a drainer when the
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machine is at rest, i.c., immediately before the unloading begins.
The inner cylinder is provided with a central shaft of steel which
gives additional strength and brevents twisting. It is stated that
goods become less entangled in *‘ open end washers ’’ during the
washing process than is the case when the ordinary form of
machine is used, and, as the mode of construction enables the
operator to obtain easy access to the articles, it is evident
that they can be readily removed without much strain.  This type
of maching undoubtedly offers many advantages when dealing
with lace curtains and other fine goods which have become
weakened by wear, or by long exposure to air and light.

Fig. 37 shows the single belt driving gear which is situated
behind the machine. “The latter is placed at right angles to the
overhead shaft, so that a considerable saving in space is effected.

SECTION II.--WRINGING MACHINES AND
HYDRO-EXTRACTORS.

After the goods have been washed the excess of water is
taken out of them before drying or starching either by means of
a wringing machine or a hydro-extractor. The type of wringing
machine in general use is built on the same lines as the common
household wringer, but, as a rule, it 1s made of stronger materials
and usually provided with driving gear for power. Wringers
are either attached to frames of a convenient height for working,
or made with projecting flanges for bolting to suitable supports.

The mode of action is comparatively simple, the wet goods
being merely passed between two wooden or rubber squeezing
rollers.  One of the rollers is connected to the dwving gear and
the other is caused to press upon it either by means of a hand
screw and spring arrangement, as shown sn Fig. 38, or a lever
and weights. Thus the rollers are caused to revolve in opposite
directions, the motive power being furnished by belt gearing, or
in many cases by hand. Fig. 39, represents a type of wringer
which has been spccifily designed for use in collar and cuff fac-
tories. In this®machine the pressure is obtained by a system of
spiral springs and levers worked by a small hand wheel at one
end of the machine, so that a wide range of pressure is obtain-
able as well as a parallel nip all along the rollers. This type of
wringer is frequently used in handkerchief factories. A special
feed is fitted for rapid work.
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Wringing is best done with the aid of a machine provided
with rubber rollers, although the Jatter should not be used for
squeezing hot goods. There are several objections to the use of
wooden rollers except for low quality goods and in special pro-
cesses at elevated temperatures. In the first place they lack a
suflicient amount of elasticity to prevent damage to the goods
sooner or later. Secondly they wear very unevenly and in the
third place the squeezing is not always uniform, especially when
the rollers have become worn. On the other hand, hotever, they
are not so expensive as rubber rollers.

Fia. 38..——-Pon'n\nm Wrineing Maciting.
.
(Cherry Tree Macline Co., Ltd.).

The rubber roller machines are now universally employed in
laundry work. In addition to their general utility, they are very
serviceable for the rgmoval of water afd starch from goods
which have been starched by hand., They are al8o employed to a
large extent in collar and cuff laundries for the purpose of re-
moving excess of ‘‘ double " starch after the starching operation.
Safety guards are usually fitted on all power wringers.

Hydro-Extractors.—The most efficient method of removing
excess of water from textiles is dependent on the fact that all -
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parts of a rotating body have a tendency to fly off at a tangent
i.e., they obey the well known law which states that a body in

Fia. 39.—* Vomean ' WriNGrr.

V. Swnme pseaies and Sons, Lid.
motion travels in « straight line unless it is influenced by some ex-
ternar cause. ‘The force exerted by a rotating body in this way
is called centrifugal force. If the body is designed so as to act
as a container for solids, and wet *‘linen”’ is introduced, it will
be obvious, that, on rotation, both the goods and the water they
contain will be thruwn off at a tangent from the axis of the
container. Hence jhe separation of the water under such con-

ditions is a comparatively simple problem.  Machines work-
ing on the above principle are commonly known as hydro-
extractors or ‘“hydros.’”  They are extensively used in all

branches of the textile mdustry A hydro-extractor comprises
three main fegfures, viz.

1. A circular cagc or container.

2. A vertical central shaft.

3. An outer stationary case.

The cage is balanced on the central shaft and has an open

top for the introduction of the ‘“linen.”” It is usually made of
steel, heavily galvanized, although copper and bronze are often
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employeds.  The periphery of the cage is either perforated or
wired, in order to allow the water fo escape into the outer case,
from which it passes through an outlet into the nearest drain.

Many types of hydro-extractors are in general use in laun-
dries, the majority being driven hy helts and gearing.  Owing
to the great strain on the motive power when starting the
machine, however, it is of great advantage in some cases to
employ a direct driven machine.

Hydro-extractors may be distinguished as over-driven and
under-driven. The chief feature of both types is the contrivance
for enabling the central shaft to readily adjust itself when re-
volving at a high speed so as to render the cage self-balancing.
In the over-driven type the shaft is suspended from above, while

¥16140. —Hypro-EXTRACTOR WITH ATTACHED CoUNTERBHAFT,
(Cherry Tree Machme Co., Ltd.),

the shafts of under-driven machines rest (m(fnotstle.ps. The specd
varies from about 700-1,400 revolutions per sminute; the greater
the diameter of the cage the less is the speed. Fig. 4o, repre-
sents an under-driven type of machine provided with an attached
countershaft. In other forms of this type of machine, a separate
countershaft is fitted overhead, (Fig. 41), or it may he placed
at right angles to the cage.
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The outer stationary casing is of mild steel with galvanized
steel rim.  The cage is of stgel perforated or of copper tinned in-
side.  In the former case, it is heavily galvanized after manu-
facture in order to retard the formation of rust; it is firmly at-
tached to a steel spindle which runs in a ball bearing footstep,
working in a gun metal sleeve, and is held nominally in position
by means of solid rubber buffers. These buffers enable the cage
to adjust itself readily to suit the inequality of its load and also
prevent the transmission of vibration to the building.

The driving pulley attached to the spindle acts as a reservoir
for grease, which latter is distributed in a uniform manner, thus
ensuring eflicient lubrication. The countershaft is attached to

Fii. 41.—Hyuro-Extracror wird OvERHEAD COUNTERSHAFT,
(Mantove, Alliolt and Co., Litd.).

the machine as shown in illustration; it is provided with fast and
loose pulleys, belt striking gear, and an automatic friction clutch;

the latter prevents undue dirain on the belt and motive power
when starting the machine.

) In another form of under-driven machine the motive power
Is furnished by a small motor or steam engine built into and form-
ing part of the machine.
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I'ig. 42, shows a typical representative of the under-driven
form of hydro-extractor in section. .In this machine the cage is
suspended in the rigid outer casing by means of a steel shaft

vy

4071

(Watson, Laidlaw and Co., Ltd.}

F16, 42.—Top-Drivex SuspExpeEp Hypro-EXTRACTOR.

.attached to a conical self-balancing bearing in an overhung frame.’
* ‘The machine is belt-driven, but may be driven direct by means of
a small steam engine or electric motor.
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The difficulties formerly associated with the efficignt lubrica-
tion of hydro-extrdctors have been overcome by the use of ball
bearmgs, since these only hecd grcdsm;, occasionally. Hence,
there is little danger of the ** linen ’* becoming contaminated with
oil stains. -

Fig. 43A, shows the latest form of tne Il'utson-Laidlosw
Bearing with patent rubber buffer. It is stated by the makers that
by the use of the latter, the cage will run with a much greater
unbalanced load than has hitherto been possible, while, as the
buffer is conoidal in form, it is self-adjusting, so that screws or
nuts for tightening purposes as the buffer wears are not required.

A similar type of bearing (Fig. 33B), is employed in the con-
struction of the under-driven machines made by the same firm,
while IFig. 43C, represents a sectional view of the Pott, Cassels,
and Milliamson's form of Ball-Bearing with seli-adjusting buffers.
In this arrangement, the side pull of the spindle and cage is taken
on the top and bottom rows' of balls, and the oscillation and
weight of the cage by the two middle rows of balls. As the buf-
fers are separated by a loose ring, the total load is carried by
both buffers, so that any wear is taken up by the compression
of the rubber. This arrangement controls a large unbalanced
load without transmitting vibration to the frame. Both bearing
and buffers can be casily removed without dismantling the
machine, and lubrication is effected by means of a lltlle grease
applied at comparatively long intervals.

When loading hydro-extractors, carc should be taken to
place the goods cvenly round the sides first, afterwards placing
other goods in the centre. If the machine is unevenly loaded
it wili begin to rock and may be seriously strained. A foot or
hand brake is generally provided for quickly bringing the cage
to rest after the bel. or clutch has been removéd, but it should
not be applied until the machine has slowed down. ”
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Fic. 43,—TyrEs oF Baur Brarings ror HyDro-EXTRACTORS,
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SECTION IIL--STARCHING MACHINES. *

’

The treatment which the goods undergo after the removal of
excess of water depends upon the kind of ** finish ** required.

Wool and silk goods, as well as many miscellaneous articles
which necd to possess a soft ** handle,’” are diied in one or other
of the various types of dryving rooms.

Certain classes of goods, such as collars, cuffs, and the
bosoms, neckbands, and cuffs ol shirts, require a ** stiff '’ finish,”’
while table cloths, serviettes, and many other flat goods have to
be finished in such a way as o render them neither too stiff nor
too soft, i.e., a medium ** finish *' is required. In many hotels
and restaurants, however, table **linen ' is used which is finished
by ironing only, no stiffening material whatever being employed. |
As a rule, this mode of procedure only gives satisfactory results
with the highest quality of linen goods.

» TN 44.—;H1<uwmma "Tnovan.
(1'. Bradford and Co.).
For the production of a stiff or medium ** finish ** on articles
of linen and cotton, it is necessary first to impregnate them with
some substance or substances, which, under suitable conditions, are
capable of binding the fibres together into a more or less stiff and
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coherent mass without sacrificing too much pliability. Starch is
commonly. used for the purpose, and the operation is known as
starching. It may be carried out gither by agitating the articles
in a trough, or machine, containing starch suspended in cold water,
or by working them in a paste made by treating starch with boil-
ing water. We may thus distinguish between the raw starch
process and the “‘ boiled *’ starch process.

Many flat goods which require a medium * finish’’ a.e
starched in the washing machine, during the final rinse of the
washing process, a little boiled starch being addéd to the
water for the purpose.

Fia. 45.—¢ Drv-WnernL ' St1ancaing MAcHINE.
(D. and J. Tulls, Ltd.).

The simplest form of apparatus employed for starching .pur-
poses consists @f a water-tight trough of wood, to which steam
can be supplied by means of an open copper pipe fitted near the
bottom. The articles ¢o be starched are simply agitated for a
short time in a warm boiled starch paste contained in the trough;
they are then squeezed by passing them between two rubber
covered rollers attached to the apparatus (Fig. 44). The surplus
starch is thus removed and fulls into the tmugh to be used over
again. This apparatus' is very useful for starching hght goods ,
such as lace curtains and other articlés which are washed in bags;
it may also be used for blueing and rinsing.

Collar, Cuff, 'and Shirt Starching Machmes.-Mechamcal
appliances are now generally employed for starching collars, cuffs,
‘and the parts of shirts that have to be highly stiffened. For this
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purpose a large number of mmhmes are available and they may
be divided into three classes, viz.
1. Rotary starching m‘lchmcs.
2. Machines for starching the different parts of shirts.
3. Machines for starching collars, cuffs, etc., with
boiled starch.

.
Fio. 46.—BapneL SrancHiNe MACHINK. .

1. Rotary Starching Machines.—This class includes the
‘** dip wheel starchers” which are largely used in Great Britain
and Ireland. A typical representative is shown in Fig. 45. It
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consists of a six-sided drum provided with 4 water-tight door.
The drum is mounted on iron frames and is fitted with gear which
causes it to revolve on its axis at # speed of ahout 20-30 revolu-
tions per minute. The collars, cuffs, etc., arc introduced into the
machine along with the necessary amount of raw starch suspen-
sion, and the machine set in motion. Continual agitation is neces-
sary in order that the goods may be thoroughly and evenly im-
pregnated with the starchs  The machine " run at a comparatively
slow speed so that the goods drop twice 1r. 1 top to bottom during
every revolution and are dashed into the starch mixtuffe.

In some patterns the drum is barrel-shaped, while in others
it is triangular or pentagonal.  Fig. 46 illustrates e of the for-
mer class. It differs from many other machines in that it is fitted
with a positive crank reversing gear, which defines exactly the
amount of travel between each reverse of the barrel, whereas with
the ordinary two belt driving gear, the barrel possesses a tendency
to travel further one way than the other and may thus give rise to
defective starching.  In another machine of this class, (Fig. 47),
the barrel is flat and the interior corrugated so that it exerts a
rubbing action on the articles being starched.  The barrel
revolves on a trunnion fixed into suitable bearings at its base, and
is so constructed that the motion takes place at an angle of about
45°. A power wringer may be fixed above the machine as shown
in the illustdation. *

F1a. 47.-— BoNvLower 7 STARCHER WITH WRIgGEL.
. (Hill ana Herbéht, Ltd.).

In use, the majority of rotary starching machines revolve in
one direction only, since it is considered by many authorities that
.a reversing motion has little influence in facilitating the starching
‘operation or on the degree of uniformity with which the starch
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suspension is absorbed, while it is well known that renewals and
repairs of the various parts are not so frequent as when %eversing
gear is employed. .

The ** Elevator '’ Starching Muchine, (Fig. 48), resembles the
ordinary tvpe of rotary washing machine. Its chief distinguish-
ing feature is the provision of gearing for the purpose of raising
the inner perforated cvlinder clear of the starch contained in the
outer vessel whilst revolving, <o that surplus starch can be drained
oft without passing through the goods. It is claimed by the
makers, that, with this machine, there is not much danger of the
latter becoming contaminated with ¢ surface starch.”

Fri. 48.—* E1rvAToR 7 STARCHING MACHINE.
0, Swmmerseales and Sons, Ltd ),

The inner cylinder revolves on trunnions resting on strong
frames and reverses after every few revolutions. eIt is fitted with
projections on the outside for the purpose of agitating the starch,
and several beaters are lixed to the inside.® Ready access can be
had to the machine by means of two doors, one at the front and
the other at the back. The illustration shows the machine fitted
with a wringer.

The forcgoing meachines are hest adapted for starching
goods with rawestarch. If boiled starch % used, it is customary
to employ a machine provided with a heating arrangement for
keeping the starch paste at an clevated temperature during the
starching operation. For the treatment of articles which need to
be highly stiffened, machines are in use which automatically rub
and force the hot starch paste into the goods.
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2. Machines for Starching Shirts.—To ‘the second class of
starchind machines belong those which have been specially de.
signed for starching the hosoms, meck bands, and cufts of shirts,
One of the most useful machines of this class, (Fig. 49), consists
of a tank for holding the starch mixture mounted on suitable
supports and covered with two movable metal plates. In the
interior of the tank ure two series ol brass or wooden rubbers
fixed in a vertical position to frames of brass which move back-

wards and forwards when actuated by gearing.  Thepart of the
shirt to be starched is placed between the two sets of rubbers, and,
as each set revolves in opposite dircctions by the friction set up, as
well as backwards and forwards by the motion of the carrying

Fro. 49, —Sumr Srarcuine MACHINE.

(I Braithwaite and Son, Ltd). .
frames, it will be evident that thorough impfegnation of the =
‘‘linen ¥ is assured. The shirt is passed hetween two rubber rol-
lers. on entering the machine and these serve for the purpose of
removing surplus starch after the operation is finished. By simply
closing the cover, the machine is automatically set in motion. |
Similarly, the' machine stops immediately on opening the cover.
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.

In another form of this class of machine, the part of the shirt
to be starched is pressed against a rubber-covered pad fitted in
the interior of a small tank cbntaining starch. By means of a
rubber-covered plunger, which moves up and down, the starch
is pressed into the shirt, and at the same time creases are re-
moved by the smoothing action of the plunger. Excess of starch
is removed in the same way as in the previous machine.

Similar machines to the above may be used for starching
shirts witheboiled starch, but in this case, it is customary to pro-
vide the starch tanks with steam jackets.

T, 50.--* Boson Srancueg.”
(1. Braithwarte and Son, Ltd ).

Bosom Starching Muchine.--\ machine used for starching
the bosoms of shirts is shown in Fig. go. Its chief features are
(a) a galvanized meta® work holder of thy size and shape of a
shirt front; (b) & roller madg uf cellular rubber or fluted brass,
supported by movable side arms; and (¢) a brass starch trbugh.

While the shirt is being arranged on the plate, the roller is
revolving in the starch trough, but by depressing the treadle at
the front, it is lifted clear of the starch and caused to roll back-
wards and forwards over the bosom of the shirt on the plate. On
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releasing the treadle, the roller travels back to the starch trough.
The length of stroke can be regulated by means of a lever fixed
to the side of the machine. '

In this method of starching, it is evident that the starch is
forced into the shirt by a rolling action and light pressure. Boiled
starch is employed and the starch trough rests upon a steam chest,
so that the contents can be kept hot.

. .
F1i. 51.—WRisT BAND STARCHER
(I. Braithwaite and Son, Ltd.).

Wrist and Neck-Band Starcher.—Fig. 351 illustrates a
machine designed for starching the necks and wrist bands of
- shirts as well as attached cuffs. It is usually egployed—in con-',
junction with the machine just desctibed—in works where a large
trade is done in the starching of shirts with boiled starch.
The machine is comparatively simple in construction; it con-
sists essentially of a strong frame of iron supporting a brass
- starch pan resting on a steam heated arm, and arranged above
this are two rollers and the necessary gearing. The lower roller
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is covered with cellular rubber or fluted brass, and rests in the
starch pan when the machine is not in use.  The upper roller is of
metal and the two are brought into contact, and separated, by
depressing and releasing the treadle, motion being imparted by
means of toothed wheels which are in connection with fast and
loose pulleys.

3- Machines for Starching Collars and Cuffs with Boiled
Starch.—The machines belonging to this class are wholly of
American osigin. They have heen designed to impregnate small
detached articles made of several thicknesses of cloth with a
sufficient amount of starch—in “a comparatively short period of
time—to give satisfactory results in finishing. .\ well-known
machine of this type is shown in Fig. 52, It consists of o cast-

Fia. b2. ~Cornar aN» CUFF STARCTING MACHINE.
Running Boanp Tyres.

(J. Armstronyg and Co., Ltd.). °

iron stand supporting a starch trough lined with tinned copper.
The trough is steam-jacketed, so that the staech may be kept at an
elevated temperature during the starching operation. .\ live
steam, connection is also provided.

he goods are carried into the starch between open weave
endless apron$, and arg s subjected to a rubbing action by means of
corrugated rollerg which press them against a perforated rubbing
board. The rollers move alternfitely hackwards and forwards while
the goods are held quite flat between the aprons. At the exit end
of the machine is a pair of stripping rollers which serve to re-
move surplus starch, the degree of pressure exerted being regu-
lated by means of weights. The machine can be arranged either

" for belt gear or attached motor.
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Aftgr passing between the stripping rollers, the goods are
laid out flat on a suitable table and ‘‘ wiped down '’ in the usual
way. They are then ready to be gried‘

In another type of continuous starching machine, a
large brass drum covered with wool felt and cotton
cloth, takes the place of the rubbing board used in
the machine described above.  The lower half of the drum is
immersed in starch paste contained in a steam-jacketed starch
trough, and is in constant touch with a series of brass?rolls, which
are held in a brass frame of semicircular shape.  When the

Fi0. 53.—CoLLAR AND CUFF STARCHER. l.)nun Typ., OPEN.
(& Brauthwaite and Son, Ltd.).
[}

machine is in use, the collars are fed between the corrugated rolls,
and the padded brass drum, and, by means of the pressure applied,
—which is governed by adjustable springs—absorb the necessary
‘amount of starch. The collars are carried from the starch pan tc
the wipiné table on an endless apron, and a series of string guides
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placed round the padded drum strip the articles from if as they
come out of the starch trough.. Ifig. 53, shows the machine open
for cleaning.

A modified form of the above apparatus is built with two
drums and two series of corrugated rolls, so that the goods re-
main for a longer time in contact with the starch and rubbing sur-
faces than in the single drum machine  Conscquently, a more
thorough and uniform penectration of the goods by the starch is
assured. <

SECTION IV.—DRYING APPARATUS.

The drying systems in use in modern steam laundries are : —

1. Drying rooms in which the goods are stationary, the
air being heated by radiation from coils of steam
pipes, while circulation is effected by natural
means or aided by the use of fans.

2. Drying rooms as in No. 1; a warm air blast being
supplied by means of a fan for heating purposes
and for ensuring the removal of moisture lader
air.

3. Conveyor drying rooms in which the air is heated by
steam coils or introduced as in No. 2, the articles
being conveyed automatically in and out of the
room.

A tumbler drying room has also been lately intrpduced for
separating and drying certain classes of articles direct from the
hvdro-extractor.  This is illustrated and described in Part I1.

t. Drying Rooms with Natural or Induced Air Circulation.—
The simplest form of drying apparatus consists of a suit-
able room, on the floor of which is arranged a series of steam pipes
heated either by exhaust or live steam. One or more outlets in
the ceiling serve for the escape of moist air, while openings near
the floor level allow the ingress of fresh air.  Circulation is
brought about hy the difference in the densities of the warm and
cold air.  As the temperature of the air in the vicinity of the steam
pipes rises, expansion takes place and the light warm air ascends
to the outlet, taking up moisture from the goods in its passage.
In this system, dryir,, takes place unevenly for the following
reasons :—In thafirst place, the warm air thkes the shortest direc-
tion to the outlet, so that s®me goods may be subjected to its
action to a greater extent than others; secondly, the quantity of
water evaporated in a given time is not always the same owing
to variations in the condition of the atmosphere; and in the third
place, the temperature of the warm air is lowered on coming into
contact with the wet goods. Hence, it exhibits a tendency to
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descend, and coming into contact with other wet goods retards
vapourisation of the water they contain. The greater the differ-
ence hetween the outside and inside {femperatures, the more efficient
is the drying operation, but in any case a considerable waste of
heat occurs. Collars, cuffs, etc., which have been starched with
boiled starch are commonly dried by mecans of a system of this
kind working at an clevated temperature, and, under such con-
ditions, very satis{actory results arc obtained. A typical drying
room in which the circulation is effected in the manncg described
above is illustrated in Fig. 54. As will be seen by a glance at the

Fia. 54.—Duvina Oves.

(W, Summerseales and Sons, Litd ).
illustration, the goods travel in and out of the room on overhead
tracks, the openings being provided with iron doors.

In most forms of drying apparatus working on this
principle, it is customary 1o assist the natural circulation of the air
by means of one or more propellers or exhaust funs placed on top
of the drying room. When exhaust fans are uscd, drying takes
place more rapidly owing to the reduction in the pressure of the
air and the mqpe rapid removal of aqueous vapour. Just as in
the previous case, however, it is difficult to ensure uniformity in
drying, for the fan will draw its supply from the nearest inlet, so
that the current of air may only come into contact with a portion
of the goods. Furthermore, the fan may be so powerful as to pre-
vent the air from remaining for a sufficient length of time in. con-
tact with the steam pipes, to enable it to acquire the necessary
heat for readily vapourising moisture. Ior thgse reasons, it is-
now the, general practice to use progellers, so that the air is forced '
down through the goods and then passes out through openings
in the apparatus just above the floor level. Drying rooms of this
kind are almost universally employed for drying certain classes
of goods, at high temperatures; they appear to have been speci-
ally introduced for use in connection with the boiled starch pro-
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cess, and, like many other machines of American desiglin, they are
commonly built on the sectional or compartment principle. Hence,
their usefulness for a small trhde will be apparent, while additional
compartments can be added as the work increases. A typical one
compartment drying room designed on this principle is shown in
Fig. 55. It is built of wood, in scctions, which bolt together.
The interior is lined with asbestos to prevent waste of heat by
transmission and to minimise the risk of fire. On top of the
ashestos is a lining of heavy tin plate which is stated to be far

FIG N¢ w9

] \
T4, 55.—Truck Compartment DRy Roo.
(I. Braithwaite and Son, Lid.).

superior to galvanized iror, as it does not buckle when exposed
to heat, neither docs 4. readily corrode or become coated with a
grimy deposit. o ¢

A section provided with®wo doors and with space .for two
trucks is termed a compartment. The trucks run on angle iron
tracks, and are made entirely of metal. They are fitted with gal-
vanized iron carrier bars for supporting the articles to be dried,
and also with handles and roller bearing castors for readily
moving them about.
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Heat is supplicd by coils of steam pipes, of which there are
three to eath section or compartment, viz. :—One coil extending
the length of each side and another down the centre. Each coil
is made up in scctions with return bends so as to be complete in
itself.

The fan for circulating the air is placed on top of the room
and is driven by means of belt gearing.

Special collar and cuff carrier bars are generally used with
this apparatus.  They are made of galvanized iron and are
triangular in shape.  Tooks are placed on each side of the bar,
each pair being formed from one piece of wire. Consequently, it
is practically impossible for a hook to drop off. Plain carrier bars
are also furnished for supporting miscellaneous articles.

The system of drying described above is specially adapted
for hoiled starch work; it is not suitable for woollens or for the
general work of the laundry owing to the high temperature at
which dryving takes place. Hence in domestic laundries in which
boiled starch is used for collars, cuffs, etc., it is necessary to
employ two drying rooms, in onc of which, woollen and other
goods can be dried at a medium temperature.

2. Drying by Means of a Warm Air Blast.— The most satis-
factory system of drying the various articles treated in the laun-
dry, excluding those goods which have been heavily starched with
boiled starch, is dependent on the use of a current of warm air,
which is blown into the drying room by means of a propeller or
fan.  This gystem has heen largely adopted in modern laundries
and gives excellent results, while when properly designed it is
considered to be the most economical of all processes of drying

textile materials.  The principal features are as follows :—
1.\ suitable room into which the warm air is dis-
charged.

2. Trucks or other apparatus for supporting the goods
@ be dried.

3. A heater and blower for heating and supplying the
air. , :

4 Ducts for distributing the air currents.

5. Exhaust openings for the escape of air which has
done its work.

Drying Rooms.—These are usually built of brick. If of
wood or iron they should be insulated to plevent loss of heat by
transmisgion.  In one system two réoms are employed, the warm
air inlet heing so arranged that by moving a swing door the air
is directed into either room as desired. ~ When this method 1s
_adopted the goods are dried in one of the rooms while the other
is being emptied and re-filled, and so on alternately. An arrange-
ment of this kind is shown in Fig. 56. The apparatus for heating
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and discharging the air is placed on top of the rooms, and com-
municates with a vertical dugt which branches near the floor level
into two horizontal ducts, one for cach room. By moving the

Front View axp Secrioxan ELEvATION.

(J. Keith and Blackman Co., Ltd).

AIR HEATER

Fia. 56.—Twin Dryixa Rooys.

handle at the front of the rooms, the air current can be directed to
the left or right according to requirements, while the moist air
escapes through the outlets in the central partition.
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The type of drying room which appears to be coming into
general usc is designed on the draw-out system, a brief description
of which has already been given. " In this, the outer casing is
built up in sections, and each section is provided with a door or
panel which consists essentially of one end of a truck or ‘‘ horse,”’
which runs on rails placed overhead or laid on the floor. The
other end of each ‘‘ horse,” t.e., the back, also acts as a door, so
that when the ‘‘ horse’’ is withdrawn to its fullest extent, the
opening into the drying room is re-sealed ; thus, waste of heat and
interference with the direction of the air currents are avoided.
In some cases, however, the ‘‘ horses '’ arc made interchangeable,
and can be entirely withdrawn.  Hence this arrangement enables
trucks to he loaded while all the sections are in use, and when
one ‘‘ horse '’ is removed from the room, another is ready to be
introduced. Many other variations may be adopted.

Supports for the Goods.—These consist of fixed or movable
wooden or galvanized iron rods or racks which are attached to
supports in the ceiling, in the case of drying rooms in which the
operators have to enter, while in the draw-out system they are
built up in the form of sliding trucks or ‘“horses ™ as previously
described.

THE K.B.BALL CLIP BAR

Fre. 57. - Bauu Cuwr Baw.
(J. Kerth an@ Blackman Co., Ltd.).

Ball clip bars (Fig.‘ 57), are used in the §ystem illustrated in
Fig. 56. These are wooden bars provided with notches at regular
intervals along their entire length. In each notch is one or more
balls which can be pushed back into a comparatively large groove,
thus enabling the goods to be readily clipptd or_removed as re- -
quired. . :

Air Heaters and Blowers.—For heating the air, coils of steam
pipes are employed enclosed by a shect steel casing. The pipes
are heated either by exhaust or live steam and are assembled
together in various forms. In one well-known type, the heater is
built up‘,in .sections, each of which contains either two or four



167

MECHANICAL APPLIANCES

‘SNOLLOAE INTaxaddan] (9)
0

N 25 galile) BULL2NDUT JUDIRLLNS)

§xOII0Ag dITARASSY (51)

xorLoag «v)

‘a

‘gaLVE] ¥IV , Vg TYNOLLOAR ,,——'§G 91




168 MODERN LAUNDRY WORK

rows of vertical steam pipes connected by horizontal pipes at the
top (Fig! 58, A and B). Both sides of the sections rest on angle
irons which allow the bases to expand and contract {reely. In
order to economise room and material, the sides of the sections
are corrugated so that they fit cach other closely.  On the end
of each section is a flanged head divided by a horizontal dia-
phragm, the upper part communicating with the steam supply and
the lower with the drain. A blank flange is placed at one end of
a series of sections and the steam inlet and drain outlet pipes at
the other. \When desired, a series ol sections can be constructed
with independent steam and drain connections to cach section,
thus allowing the amount of heating surlace to be varied
at will.  This arrangement is represented in Fig., 58C.

The air is heated by drawing or blowing it into the steel
encased heater by means of a fan. It is next brought into close
contact with the steam pipes and then passes through suitable
ducts into the drying room. Opinions differ as to whether the
air should be drawn or blown through the heater.  In cither case,
however, it expands on coming in contact with the hot pipes;
hence, more power is required to handle the increased volume if
the exhaustion process is adopted, with the result that the heated
air is supplied to the room under greater pressure than when the
second method is employed.  Thus, dryving takes place more
rapidly owing to the greater case with which the fibres of the
articles are penctrated by the air current. The fan or blower is
of the centrifugal type pﬂrtly enclosed by a steel casing <o as to
ensure a steady blast. If it is to be used for exhausting, there is
only one inlet which is connected to the distributing duct, whereas
when required for blowing, an inlet is usually left on each side in
order that a sufficient supply of air may be obtained.

Ducts.—1f the drying room is large or is built on the sec-
tional system with a considerable number of ‘“horses " in one
room, it is necgssary to provide means for the equal distribution
of the heated air.  This is effected by the use of ducts or dis-
tributors which arec nvade of galvanized sheet steel piping with
suitable outlets for the air.  Each outlet is fitted with a regulating
slide so that air can be admitted into the room in the immediate
vicinity of each or all of the * horses’* as required. Ducts also
serve for the purpose of regulating the {emperature of the air
currents. Thus by the use of a cold air bv-pa\s and two ducts,
with a mixing damper, cither cold of hot air on]y, can he admitted
into the drying room, while a mixturc of the two in any proportion
can also be obtained.

In some cases underground ducts are used, the heating

* apparatus, etc., being placed on the ground level ncar one side
of the rgom, and the hot air admitted from a short underground
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Oullets.—Considerable diversity of opinion still exists respect-
ing the hest positions for the outlets as well as the inclts’ of drying
rooms, although many authortties are agreed that the most efficient

,
Fra. 59.—Skcrionan Dryina Room wrrkr Fan axp A Hearen.

(Sturtevant Engineering Co., Ltd.).

drying system is one in which the heated air enters at the top of
the room and subsequently escapes through outlets at or near
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the floor level. This arrangement is now gencrally employed.
In many'cases the outlets are made in the floor of the room and
communicate with an underground fluc leading to the chimney.

When the hot air is admitted from an underground duct, the
moist air makes its exit through a similar duct on the other side
of theroom. A typical sectional dry-room with fan and heater is
shown in Fig. 59. In this apparatus, the air is supplied to the
heater through a connecting pipe which is in communication with
the atmosphere outside the building.  This pipe, howgver, is fre-
quently dispensed with, and the air drawn naturally from an air
duet built in the wall, against which the apparatus is fixed.

F1¢. 60.—Framework o CoNvEvor Dnry LRoox.
(I. Brawthwaite ani Son, Ltd.).

In some works, aneadditional room is blilt og top of the main ",
drying rooms so as to enclose the heater and blower used for supply-
ing hot air to the chamber heneath. The room is thus heated by
radiation from the air heater, and is very serviccable for drying
miscellaneous articles and woollens. A door of the ordinary type .
is provided whj~h is reached from the ground floor by means of
steps. “,‘é‘ }{grses "’ cannot, of course, be used.
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3. Conveyor Dry Rooms.—In this system of drying, the
goods arc slowly conveyed on endless chains or conveyors,
through suitable rooms which *are heated either by steam pipes
or by means of a warm air blast.  Two well-known types of
drying rooms working on this principle are in general use, one of
which is chiefly employed in conjunction with the boiled starch
process while the other is available for the general work of the
laundry.  Fig. 6o illustrates a conveyor dry room apparatus
built by thes\merican Laundry Machinery Co. It consists essen-
tially of a cast-iron frame supporting the conveyor chain, track,
driving mechanism, and two or more series of steam coils, the
whole being enclosed in a wooden or galvanized iron case (not
shown in the illustration). The chain is of tinned iron and the
trolleys which carry it along the track are fitted with roller bear-
inge.  Fig. 61 illustrates the automatic unloading mechanism as

Fra. 61.—Avrovaric UNnoapine MECHANISM.

(L, Braithwaite and Son, Ltd.).

used fo~ collars agd cufls; its mode of action heing clearly shown.
Different lots of goods can he kept senarate by placing a brass
pin into the sleeve of the hanger at the end of each lot. This
makes the circuit of the room, and when the last piece of the lot
has been unloaded, the pin sirikes the long projecting forks, and
the chain is automatically stopped. This type of dry room is best
suited for drying collars, cuffs, and shirts which have been
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starched with boiled starch, but it can be modified so as to serve
for drying other goods, in which case specially designed loading
and unloading mechanism is efiployed.  The driving gear is
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placed on the roof, one helt driving the chain as well as a fan for
circulating the air.  The arrangement of the chain within the
aR
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room depends upon the size.  In the smallest size of room, the
chain is arranged in two loops, while in the larger rooms, feur and
six loop arrangements are in ggneral use. In some cases com-
bination truck and conveyor dry rooms are used.

Fig. 02 is a sectional clevation of a conveyor dry room
belonging to  the sccond  class. In this apparatus, the
goods are conveved through the room by, means of a double end-
less chain working in sprocket wheels at both ends.  Attached to
the chain arceround wooden bars provided with special elips, from
which the goods are suspended.  The chain is enclosed in a
wooden case built with double ‘walls, and is placed in such a
position that there is ample space both above and below for the
circulation of air currents. A fan draws air over a heater and
delivers it into the lower space, while another fan in the upper
spirce at the other end of the room takes up the air from the

{ oy Gammeny wET GARmENT
AELLADLD rAO™ Cui™ HELD BY CLI ™
Fia. 63.— Avromaric Craps. .

lower space and propels part of it downwards, while the remainder
passes through the outlet into the atmosphere.  The articles to be
dried are placed one at a time against a round bar, with an up-
ward movement, the clips automatically rising and falling, thus
clipping the goods in position.  Each bar is capable of holding
four shirts or other articles in proportion. After®filling two or
three bars, the operatpr turns a small wheel in order to move the
travelling chains forward, thereby bringing other bars into posi-
tion. The operation is repeated until all the rods are full, by
which time the articles first put in have arrived at the delivery end.
At this stage, for each har loaded at the feed end, one bar is
automatically unl‘mdecf at the delivery eng!, and the goods fall
on a grid ready for collection. ¢ Fig. 63 shows the automatic clips
in action.
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SECTION V.—IRONING AND FINISHING MACI—iINERY.

.

The machines used in the various ironing and auxiliary opera-
tions carried on in the Jaundry may be conveniently arranged in
three groups, viz.:—

1. Steam ironing machines, including multiple roller
machines.

2. Shirt, collar, and cuff ironing and finishing machines.

3. Ironing machines for body linen, blouses, and similar
articles. .

Miscellancous appliances will be described when dealing with
the finishing operations in which they are employed. '

1. Steam Ironing Machines.—The single roller steam iron-
ing machine or calender, generally known as a ‘‘ decoudun,”
is one of the most important machines used in the laundry. It
is extensively employed for ironing all classes of single plv flat
articles, and is especially adapted for the purpose of imparting a
a gloss to partially dry flat goods which have heen previously
impregnated with a small quantity of starch.  The machine
derives its popular name of ‘“ decoudun from its originator,
who was a French engineer.

A decoudun of modern construction is shown in Fig. 64.
It consists of a cast iron roller—turned perfectly truc—which
revolves in a cast iron concave bed, machined out to fit the circum-
ference of the roller when the latter is covered with felt.  The bed
is highly polished and both it and the roller can be heated by
steam, tha former being capable of withstanding a pressurc of
about 8o lbs. per square inch and the latter a pressure of not more
than 20lbs. As a rule, however, the working pressure on the bed
varies {from about 40-3501bs. per sq. inch.  The roller is supported
at each. end in sliding bearings which are mounted in cast iron
frames; it is provided with power raising gear with automatic
stops at the top and bottom, so that it can be raised clear of the
bed when not m use, or for cleaning, ¢te. The pressure on the
bed can be readily adjusted by slightly lowering or raising the

_roller, a hand wheel attachment being provided for the purpose.

The roller is driven at both ends by means of spur and pinion
gear operated by a countershaft at one end of the machine through
worm gearing, and can be driven at two different speeds.

Decoudun rollers arc made in e various sizes; the -
width varies from "50 to 120 inches, an¥ the diameter
from 8 to 36 inches. The 108 by 24 inch machine
is largely used, although many launderers favour the 120
inch machine. A covering of woollen material technically known

«as ‘felt ”’ or *““ blanketing”’ is wound round the roller before use.
This acts as an. elastic cushion, thus preventing the goods from
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being subjected to an excessive amount of friction when in contact
with theemetal bed, while its property of readily absorbing mois-
ture is of great importance in facilitating the ironing operation.
The *‘felt”” employed for the purpose is obtainable in a great
many qualities both as regards thickness and nature of fibres from
which it has been made. Too much attention cannot be paid to
the proper covering of decouduns, and, in fact, all ironing
machines, because satisfactory work cannot be done even with
the aid of the most expensive machines, if the covering is of
inferior quality or if the rollers are clothed in a careless manner.
One method of covering the roller with ‘‘felt’” of medium thickness,
is to attach a piece of calico (about one round) with a little starch
paste and to put once end of *“felt”” under loose end of calico or
stitch together. The *‘felt”” is then wound onto the roller according
to thickness required.  Finally a few Jayers of cotton sheeting are
wound on top in order to protect the *“ felt ” from excessive wear
and tear. It is customary to remove and wash the sheeting after
every few davs’ work.  When thick “ felt 7’ is employed, it is
passed once round the roller and the ends sewn with silk thread
in such a way as to render the seam quite smooth after the roller
has been in use for a short time. This method is now seldom used.
The chief point to be observed in all cases, is to make sure that a
uniform layer of elastic and absorbent material of sufficient thick-
ness to admit of considerable pressure without much sacrifice of
its properties, is presented to the polished surface of the heated
bed.

A finger guard is fitted in front of the machine as well as a
feed lip, the latter being used for the purpose of guiding the
goods inta the machine.  For high spced work, a ribbon con-
tinvous feed device is often used. This consists of a series of end-
less narrow cotton bands upon which the goods are laid and there-
hy carried automatically into the machine. Several operators can
thus serve the machine independent of one another, since there is
no feed lip to Sperate.

When using a decoudun, a considerable amount of steam is
generated from the articles being ironed, and in order to facilitate
its escape, the exit sides of the beds of many machines are made
to curve outwards.

The roller is heated by steam at a pressure of about 10 Ibs.
per sq. inch, this heing generally sufficien? to Keep the covering
in good condition, as excess of moirture is evaporated during the
time that the roller is out of contact with the bed. It is evident.
however, that the amount of moisture retained by the ‘‘felt "
depends upon the nature of the latter, the speed of the machine,
and the conditign of the articles passing through. If the covering
retains tno much moisture, the goods cannot be properly finished.
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Steam traps are provided for all ironing machines heated by
steam, while reducing and safety valves are fitted when the
steam pressure required is lower, than that in the boiler.

Muitiple Roller Ironing Machines.—We have previously men-
tioned that single roller ironing machines, t.e., decouduns, are
chiefly adapted for finishing goods which have alrcady been
partially dried.  Articles taken direct from the hydro-extractor
usually require two passages through one of these machines in
order to obtain satisfactory rcsults. On this account, it is the
custom 1n some works, o employ two decouduns, one of which
is used to remove excess of moisture from the goods, and the
other for the final finishing operation. In such cases, the de-
coudun used for drying purposes should have a larger area of
heated surface than the finishing machine. By adopting this plan,
less strain is put on the latter; the felt is easily kept dry, and the
*“ finish " obtained is more satisfactory and uniform. The process
is too slow, however, in laundries carrying on a large trade in the
cleansing of flat goods, so that.machine makers have introduced
various types of multiple roller machines, each of which is capable
of a very large output. Unfortunately, these possess certain
disadvantages which militate against their general adoption for
all classes of flat work.

Multiple roller machines are invaluable fo- rapidly drying flat
articles, such as hotel and restaurant work, at one operation ; they
also impart a slight *‘ finish *’ to the goods, but cannot be used,
to any great extent, for ironing starched goods, as the Jatter stick
to the first roller and tend to wind round it.  Guiding tapes have
been introduced to overcome this defect, but these frequently leave
string marks on the goods, and the difficulties associated with
sticking have not heen completely overcome.

The speed at which articles can be dried and finished on a
machine of this kind, depends upon their thickness, the amount
of moisture present, the arca of the heated eéurfaces of the
machine, and the skill of the operators in introducing the goods.
The highest speed is about Go feet per mi.wute.

Multiple roller machines are largely used in America, and to
a considerable extent in this country and other parts of Europe.
They may be divided into the following classes : —

1. Machiney, fitted with from 2 to 8 padded rollers,
which fit into ;- corresponding number of station-
ary steam hefted *‘ beds.”

2. Machines provided with one or two steam heated
rollers, and a number of smaller padded rollers
which are not heated.

3. Machines possessing both steam heated rollers and
steam heated <hests or ‘‘beds.”
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To the first class belong several well-known machines fitted
with two, three, or more rollers, each of which revolves in & steam
heated polished concave bed. A six roller machine of this type
is shown in Fig. 65. The beds are arranged in such a way, that
there is a gradual slope from the feeding end. so that the goods
pass automatically from one bed to another.  The rollers are
made of cast-iron, polished on the faces, and open at the ends.
They are covered with felt, and the pressure is regulated by small
hand-wheels nd screws which enable them to be raised and ad-
justed separately.  Special gear can be fitted for lifting the whole
of the rollers clear of the bed simultancously. This arrangement
is said to be of considerable importance, because, apart from a
saving in time, the roller coverings last longer if they are imme-
diately raised out of contact with the heds when the machine is
stopped for a short time.

In another machine of the same class (Fig. 66), therc are
five steam heated beds, cach of which is shaped to receive a padded
roller.  Four of the beds are placed immediately underneath the
corresponding rollers, while the fifth is inverted so that its cor-

' ! . - arfs )

F16. 66.—TF1ve-RoLn IRONER. SECTION.
'I. bygaithwaite and Son, Ltd.).

.
responding roller % placed ungerncath.  The object of this
arrangement is to enable flat goods to be ironed on both sides by
one passage through the machine. The rollers can be raised clear
of the bed by means of a lever, and as in most machines of this
type they are placed at suitable distances apart in order to facili-

‘tate the escape of vapour produced by the contact of moist articles
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with the heated beds. Different speeds are readily attainable by
the usé of a countershaft and suitable pulleys, thus enabling the
operators to vary the speed of the#machine according to the nature
of the goods which are being ironed. The total heating surface
is 8,400 sq. inches, and the arca under pressurc of the rollers is
5,100 sq. inches.

In some machines of this type, the inverted bed is replaced
by a small steam heated uncovered roller.

It will be evident from our description of the abgve machines,
that a portion only of the heated beds is actually utilised for dry-
ing and finishing purposes, and machine makers have long recog-
nised that a more economical system would be one in which the
whole of the heated surface could he rendered available for such
purposes.

At the present time there are several machines on the market
embodying this principle, and these are capable of drying and
ironing flat goods as fast as they can be fed into the machines.
The constructional details are almost identical with those of the
machine described above. A distinguishing feature, however, is
the provision of an endless travelling band or apron, upon which,
the goods are carried heneath and in close contact with the heated
beds. The latter are polished underneath as well as above, and
the available heating surface is about twice as great as that pro-
vided by a machine of similar size built on the usual plan.

American machine makers have paid considerable attention
to the byilding of ironing machines on the principles outlined
above, and an interesting development is the introduction of
machines designed on the sectional or unit system.  Thus, a
machine which is only suitable for a small output can he readily
converted into a large capacity machine by the addition of sections
or units as occasion demands.

Fig. 67 shows a section of a three roll sectional ironer which
is the simpless form of this type of machine. Its essential features
are three padded rollers A, and three steam heated chests B,
supported by a strong framework. The thests are covered on
the underside with ashestos to prevent lnss of heat by radiation.
Two of the rolls are 14 inches in diameter and fit into correspond-
ing steam chests, while the last chest is inverted over a roller 10
inches in diameter. To this section or ugit, other sections of one
or two rolls each, and a similar number of chésts, may he added
from time to time. In order to pfevent the sections from gettmg
out of alignment. they are so bolted together, as to make it im-
possible for them to work loose. The rolls are hollow and have
open ends, a fedture that considerably diminishes the risk of burn-
mg the coverings. They are also’ fitted with an automatic pres=
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sure device which enables the rolls to be raised in battery by simply
lifting a lever connected to the driving gear of the madhine.
The feeding device is of thesribbon type and is furnished with
an automatic safety finger guard.  Fig. 68 shows a sectional view
of a z-roll ironer built up of two sections, viz. :—A 3-roll ironer as
described above, with a unit of two rolls and chests added.

Fia. 67.--Turke Ronn Sectronan TroNkr.  SECTION.
I Brahwaite and Son, Litd.).

To the second diass of multiple roller machines belong  the
cylinder steam ““ mangles,”” which are largely -used in America
and to a considerable extent or the Continent.  The muin features
of a machine of this type are (1) a cylinder heated by high pressuze
steam, and (b) a number of small padded rollers mounted in con-

Fia. 68.—Five-Rouy IroNer. SkcTION.

(1. Braithwaite and Son, Ltd.).

tact with the periphery of the heated roller.  The cylinder is
caused to revolve ®by means of suitable ‘gearing, which also
actuates the padded rollers. A %ingle or double apron atiachment
(Fig. 69) is provided for the purpose of guiding the goods out
of the machine, the latter removing them on the feeding side and
the former on the opposite side. Tapes are also provided to pre-
vent the gonds from winding round the padded rolls. The number
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of the latter varies from 3 to about 8, and the diameter of the
cylindér from 16 to 24 inches.

One form of this class of «nachine is now made with two
heated cylinders, one of which is about 24 inches and the other
8 inches in diameter. Five padded rollers are provided, and the
arrangement of these, in conjunction with the heated cylinders,
cnables the goods to b¢ dried and polished on both sides by one
passage. The apron arrangement of a very large capacity
machine belonging to this class is shown in Fig. 7o. The chief
features of the machine may be briefly summarised as follows :—

1. The steam heated cylinder is 120 inches wide and 48
inches in diameter.

2. Six padded rolls are mounted round the periphery of the
cylinder, cach roll being covered with eight inches more felt than
the preceding one, so as to keep the goods taut without tearing
the most delicate articles. The gear of the rolls is in mesh with -
the main driving wheel.

Single Apron. Double Apron
F1a. 69.—LowkR APRON ATTACHMENTS.
. J. Armstrong and Co., Ltd.).

3. The heated cylinder travels faster than the rolls, aprons,
or goods, in order to (a) obtain a good *‘ finish”’; (b) to reduce
the amount ¢f wear and tear to which the roll coverings are sub-
jected and to keep them in a comparatively soft condition, because
in cases where the folls travel faster than the cylinder, the cover-
ings are continually winding tighter on the rolls; and (c) to
lengthen the life of the aprons. When the latter travel faster
than the cylinder, they are being continually pulled by their driv-
ing rolls, but in thiy machine they are assisted in their travel by
the motion of the cylinder. “ -

" . . . . P .
4 An automatic device is provided for raising and lowering
the rolls, the aprons being. slackened or tightened at the same "
time, while for recovering purposes, etc., the rolls may be readily ~
thrown oat of, gear with the main driving gear by turning a hand
wheel. ) '
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6. The goods are fed into the machine by means of an auto-
matic apron *‘ feed ”’ and pass over and around the cylinfler. At
apron roll No. 10, they are taken up by the inside apron and
carried by it against the cylinder to roll No. 2. Here the goods
are taken between the outer and inner aprons and carried back
-under the machine to the delivery table. This arrangement gives
the articles a contact against the cylinder of 7/8ths of its surface,
and the additional drying effect of another passage beneath the
cylinder.

7. The' string guides are counter-balanced to keep the
strings taut, and are arranged.to prevent string marks, while
automatic guides keep the aprons in position.

Fii. 70.—Arrox ARRANGEMENT OF ** TRoJAN " MancLE.
W Armstrong and Co., Ltd.). .

It is claimed that this machine will dry and iron goods as fast
as they can be handled by the operators.

Multiple ironing machines of the third class possess the chief
features of steum chest machines, as well as tlose of steam
mangles, i.e., they consist essentially of combinations of cylinders
heated by steam, and stcam heated chests or beds. They are
usually built on the unit system, the first unit consésting either of
(@) two steam heated « hests in which travel two g inch padded rolls,
or (b) a steam heated cylinder round the périphery of which are
mounted four 4% inch padded rolls. To this first unit—whether
cylinder or chests—one or more additional units, each consisting
of (a) a frame supporting one chest and corresponding roll, or
(b) a steam heated cylingler, may be added as requiured. In other
words the first un®t may consist of two chests, or a steam heated
cylinder, and there can then be added cylinder to cylindex, chest
to cylinder, or chest to chest as desired.

The steam cylinder is almost completely encircled by an end-
less apron, which is kept in proper position by means of an auto-
matic guide. The apron travels ahant 11 inchec tn tha fant factar
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than the cylinder so as to impart a better ‘‘ finish ’’ to the goods,
and its position at the receiving table is such that, whea a sheet,
for instance, is coming from the machine, and the first end
reaches the folders, the last end of the sheet is free, and it can
be folded at once, whereas in other types of flat work ironers, it
is necessary to wait until the articles drop on to the receiving
tables. When a combination machine consisting of a cylinder and
two or more chests is in use, the goods are ironed on one side by
the chests and on the other hy the cylinder. A simple cccentric
device is provided for raising the padded rolls away from the chests
1} inches, while each roll can also be raised separately.

The feeding device attached to the cylinder machine is of the
ribbon apron type, having a positive hand guard, the chest
machines heing provided with metal feeds, although the former
type of “feed ™ can be attached to any machine.  Fig. 71A repre-
<ents a two chest machine with motor drive, while a four chest
and one cylinder machine is shown in Fig. 71B. Fig. 71C is a
diagrammatic view of the latter showing the travel of the goods
through the machine.

2. Collar, Cuff, and Shirt Ironing and Finishing Machines.—
After shirts, collars, and cuffs have been saturated with raw
starch, they are placed in a hydro-extractor or passed between
the rollers of a wringing machine in order to remove surplus
water and starch.  They are next straightened out and brushed
s0 as to prepare them for the ironing process. .

If hoiled starch has been used, however, a differgnt mode of
procedure is adopted.  Excess of starch is first removed and the
goods dried.  They are then dampened, allowed to lie for a short
time, and finally passed on to the ironing machines.

The ironing process for goods which have heen treated with
raw starch consists essentially of two main operations known
technically as *‘ blocking,” and *‘ glossing ™ or * polishing."
The term *“ blocking ™ is used to indicate that past of the process
which has for its chief objects (a), the smoothing out and removal
of creascs, and (b), the partial drying of tlie goods. At the same
time, the inherent stiffening and tenacious properties of the starch
are developed in presence of moisture and heat, so that the articles
become ‘“set.”  That stage of the process at which excess of
water is converted inte steam and the starch gelatinised, is known
as ““ steaming ' ® hence ** blocking ** and ** steaming ” take place
concurrently. ¢ .

It is not customary to discriminate hetween various stages
of 'the ironing process when the goods have been starched with
boiled starch since thesc are usually ironed by onc or more pas-
sages through a multiple roller ironer, immediately after removal
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from the dampening press.  The following classification is
adopted <or all appliances used in ironing and finishing goods
which have been heavily starched, ¢viz. : —
1. Blocking and steaming machines.
2. Glossing machines, including multiple roll collar iron-
ers for boiled starch work.
Collar and cuff edge ironing machines.
Seam dampeners.
Collnr and cuff shaping appliances.
Neck-band ironing machines.

L%}

om +

1.—~BLOCKING AND STEAMING MACHINES.

The blocking and steaming of collurs, cuffs, shirts, etc., are
usually effected with the aid of a machine helonging to one of the
following classes, viz. :—

tA.  Table ironing machines.
1B.  Steam presses.
1C.  Machines with rollers and inverted concave irons.

Blocking with hand irons is also a common practice in many
laundries.  Shirts are blocked and partly finished on machines
belonging to the firgt or sccond class.

In some cases, both blocking and glossing are carried on with
the aid of one and the same machine, but it is more usual to
employ at least, two machines, each of which is specially adapted
for one part of the ironing process.

1A. Table Ironing Machines.—The chief features of
machines of this class are a padded shirt or collar board, and a
hollow, highly .pnlished, heated metal roller. When the machine
is in use, the hoard travels backwards and forwards heneath the
roller while the latter is r(*\olving in contact with it, so that a
considerable ampunt of friction is cxerted at the point of contact
owing to the different speeds at which the hoard and roller travel.
The roller is usually heated by means of a mixture of air under
slight pressure and gas, and both it and the table are connected to
driving-gear, which in the most up to date machines, gives a
reciprocating reversing motion.

A well known type of table ironing mai:ine is shown in Fig. .
72. Attached to a suitdble framework is a highls polished hollow -
metal roller, beneath which is a tablé of cast iron and wood. The
table fits into grooves at the sides of the machine and is covered
with felt over which calico is stretched tight by means of a ratchet
wheel and key; it moves horizontally in the grooves between the
polished roller and a driving cylinder, and can be adjusted ver-
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tically by means of a hand lever placed at the side of the machine.
This lever is connected to the driving cylinder placed beneath the
table, and causes it to rise or fall at will, a similar movement
being thus imparted to the table. Hence, the pressure between
the latter and fixed polished roller can be easily regulated. The
driving gear consists of fast and loose pulleys with two narrow
belts, one of which is crossed and the other open.

= =

F16. 72.—* TanLs " IroNiNg MACHINg
(Glover and Hobson, Ltd.).

The polished foller is heated by means of a mixture of gas
and air, which passes into the interior of the roller through a
perforated tube or burner extending the whole length.  This
burner is provided with the neccessary cocks for the proper ad-
justment of gas andyair.

\When the® machine is not in actull use, the heated roller
revolves outwards, i.e., awly from the operator, and the driving
cylinder inwards, but when the machine is being used, depression
on the foot treadle shifts the belts on the pulleys; this causes the
rollers to reverse their rotation, thus taking the table—on the
top of which the goods to be ironed are placed—between them.
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The outward motion again occurs on releasing the treadle and
the table travels to the front of the machine. The polished roller
travels a little faster than the driving cylinder, so that a certain
amount of ‘“‘slip ’ is induced, thus facilitating the production of
a lustrous surface on the goods being ironed.

Shirt bosoms and attached cuffs can be ironed on this type
of machine by substituting a special shirt board for the usual
padded table.

Fia. 73.—BeLr-ReEvErsing Brocking Macuize.

(Cherry Tree Machine Co., Lid.).
Another machine of the same type as the above but differing
in several particulars is,shown in Fig. 73.6 Its distinguishing
. ..

-features are a very wide collar boarg; the provision of handles
instead ofs treadles for starting and stopping purposes; an auto-
matic self-reversing motion which enables the table to be reversed
‘at any point in the travel; and a hand wheel and screw airange-
ntent for adjusting the pressure on the ironing surface without
. moving thg gear wheels, thus ensuring that the wheels are always
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in the same depth of gear. The table can be instantly lowered
in the event of a belt breaking while it is under the heated roller.
It is covered with a sheet ofoindiarubber over which is placed a
piece of thin felt and finally a shcet of calico. The pressure is ob-
tained by means of a spiral spring, which readily yields to the
various thicknesses of linen being ironed.

This machine is specially adapted for blocking a large number
of collars or cuffs at one operation, but in order to utilise its ob-
vious advm.)tagcs to the [ullest extent, it is necessary to employ it
in conjunction with one of the various types of rapid glossing
machines described in the following section.

Fra, 74.—“Tanie’’ Iroxtse MacHiNe wive Smint Boanp.
(Cherry Tree Machine Co., Ltd.).

When the bosomg of shirts are ironed on table machines, it is
customary to uf a board of the approximate size and shape of
a shirt front. This is fixed Yo the table of the machine .in such a
way, that sufficient space is left beneath the roller on either side
to enable the shirt bodies to be readily manipulated.

Two interchangeable boards are supplied with most modern
machines, one of which is designed for use with collars, cuffs,
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and fronts, and the other for shirts. Fig ¢4 illustrates a machine
fitted witll a patent shirt board of a reversible type. It is claimed
that, by the use of this board (Sekian’s), shirt bosoms of any
size can be ironed without leaving the usual objectionable mark
down the centre. In usc, one half of the bosom, and onc cuff
are first blocked ; the board is then reversed without removing the
shirt.  Finally, the remaining half-bosom, and cuff, are ironed in
the same way. The hosoms are ironed across, instead of up and
down as is the case with the usual form of board. The machine is
built on similar lines to those mentioned in connection with Fig.
73, with the exception that a treadle is used for stopping and
starting purposes.

For ironing Oxford and negligé shirts—plain or pleated—a
special board provided with stretching apparatus is sometimes
employed. It is furnished with an automatic neckband and yoke
clamp, as well as a ratchet stretcher. The bed of the board is
grooved down the centre and inlaid with rubber, which lies
directly beneath the row of buttons on the shirt, thus forming a
yielding bed and prevcntmg them from breaking.

Ihe rollers of table ironing machines are frequently made in
different sizes 1o suit the goods for the ironing of which they are
to he used. Thus, the width of the roller of a machine designed
for shirts only, is apout equal to the width of the shaped shirt-
board, while the diameter is greater than in the ordinary type
of machine. This mode of construction results in a greater area
of heated irgning surface, and gas is not wasted by heating parts
of the roller which are not required. The usual widths are 18
and. 24 inches, as already mentioned. In order to ensure com-
plete combustion of the gas used for heating purposes, and to
obtain the requisite temperature, it is necessary to mix it with
air under pressure before it enters the roller. Separate pipes are
provided for the gas and air, as well as suitable regulating valves,
which latter are<fixed near the machine.

The air is dehvered under pressure by means of a fan or
blower, and this communicates with a main dlstnbutmg pipe from
which the various machines are supplied through smaller branch
pipes.

A modification of the above system of heating is based upon
the principle that if campressed gas be phssed, into a suitable
burner prov1ded with an arrangemert for the admmslon of air,
the latter‘is’drawn into the burner in sufficient quantity to ensure.
complete combustion. Thus, it is evident that only one main
pipe containing the compressed gas is necessary. This qystem is
more fully described in Part II. -
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In many laundries both the ‘‘blocking ”’ and glossing of
shirts, collars, and cuffs are done with the aid of ordindry table
ironing machines. It is evident, however, from a consideration
of the constructional details and mode of working of these
machines, that only a comparatively small portion of the heated
roller comes into actual contact with the goods being ironed.
Conscquently, several passages bctween the roller and board are
necessary hefore they can be properly ¢ blocked.”’

It is corsidered by some authorities that goods treated in this
way are subjected to undue wear and tear, and several machine
makers have introduced machines specially designed to diminish
the length of time occupied in the ‘‘blocking’ operation, thus
facilitating the whole process of ironing.

3"!0 ROLLEA

ALATEO ROLLEA

SOLID TABLE

Fré. 15A.—~D1aciaM sHOWING AREA T16. 75B.—D1agraM sHOWING PoINT.
or CoNtact or Bep wiry Hrarep oF CoNracr or BED with HEATED
Rorrer., (¢ Frexmir Tanie” RorLer.  (OmpiNary TasLe
IRUNEH) (I. Braithwatte and Son, Ltd.). I“(‘NE“)-

One of these machines is a modified form of the ordinary
table ironer. Its chicf distinguishing feature is the provision of
a flexible table, which is arranged in such a way that, when in
use, it comes into contact with a comparatively large arca of the
heated roller, while in the ordinary type of machirk there is only
a line of contact betyeen the roller and board.

The table is of canvas, covered with felt, so that moisture
from the goods is more or less readily removed. Two supporting
vollers (Fig. 75A), which also act as guides, are provided, and
above these is the usuyj gas heated roller. By means of suitable
springs, the two®guide rollers are forcell against the heated
roller, and varying degrees oY pressure can be easily ohtained,
while the nature of the table and its mode of arrangement supplies
the necessary degree of elasticity. For purposes of comparison
a section of the bed and heated roller of the ordinary type of
table ironer is shown in Fig. ¥5B.
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1B. Steam Presses.—Instead of using table machines in the pre-
liminary ironing operations, steam presses may be employed with
advantage. These differ entirely from all the machines previously
described, both as regards constructional details and mode of
working. They are eminently adapted for blocking and partially
drying heavily starched goods, prior to the glossing operation, and
are of the highest service in turning out work rapidly, while it
is generally admitted that their use results in goods being subjected
to much less friction than that which is set up when tghle machines
are employed.

[]
Fie. ‘lS.-—Powxm Pressixe Macmng, )

. (W. Bummerscales gmd Sons, Ltd.).

Fig. 76 represents a typical blocking machine built on the
press principle. A hollow head or iron polished on one side is
‘carried by two side arms attached to a suitable framework, and
is arranged in 'such a way tl:mt the flat polished side is directed
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downwards. The iron is heated by means of steum and is capable
of withstanding 2 working pressure of 100 1b. per squarg inch.

Immediately beneath the hgated head are lixed two horizontal
iron guides or supports upon whn h run two felt covered iron
tables.  The latter can be raised against the polished iron or
lowered, as the case may be, by means ol an eccentric and link
motion driven by a worm and worm wheel from a pulley attach-
ment.  In operation, one table charged with collars, is being
presse d upward into contact with the heated iron, while the other
is being filled with collars ready for pressing, and so on alternately.

The rising motien automatically stops when the goods are
in contact with the heated iron, and the length of time they are
allowed to remain in this position is governed by the amount of
moisture present, the temperature ol the iron, the degree of dry-
ness required, and the condition of the felt covering. \bout five to
ten seconds is considered 1o be ample with o steam pressure of
from 50-So Ih. per square inch; the motion is then reversed so that
the table tahes a downward direction, and is also automatically
stopped at the point where the tables are changed.  Each set of
collars is first pressed on one side, then turned over and pressed
on the reverse side. They are then finished on table machines,
or on multiple roller collur ironers.

In the construction of all machines ol tha, iype a great deal
of attention has been paid to the consideration of means for keep-
ing the felt in a fairly dry condition, so as to ensure uniform and
rapid work. .

The method adopted in the machine undu‘ consideration, is to
allow the vaporised moisture to pass through the padding and
along o large number of narrow grooves cut in the table top,
from whenee it escapes at the edges. The porous®nature of the
padding and the large number of grooves allow the moisture to
escape so readily, that it is quite possible to work the machine
continuously without the necessity of changing the®padding.  The
latter consists of a cerk pad on the top of which is placed a sheet
of thin fch or dloth and finally a layer of calico.

Fig. %7 shows an ingenious type of ironer which combines
a pressmg motlon with a «low gliding movement during the time
the goods are in contac with the polished under surface of a steam
heated chest. T lafter 1s heated with #team at a pressure of
about 5o lh. per square inch. ® In operation two collar hnh](‘: are
employed, one of which is homg loaded while the other is in con-
tact with the polished bed.  As in other press machines, two con-
tacts are necessary, the first one on the surfaces of the goods,
occupying from ahout §-8 seconds, i.e., the time occupied from the
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starting to the automatic stopping of the machine. The board
is then withdrawn, the collars, etc., turned over, and any creases
that appear smoothed out according to the usual custom. Finally,
the articles are pressed again, a sliding motion taking place at
the same time, thus cffectually preventing the goods from stick-
ing to the heated iron; this operation lasts from about 8-15 seconds
according to the degree of dryness required. The collar boards
are interchangceable with shirt boards, and upon cach of the
former, two rows of collars are pressed at the same time. The
latest practice with this machine is to iron the collars ** bone-dry,”
and then to damper them on the surfaces by means of a special
machine (Fig. 112). TFinally they are finished by passing them
throurh a rotary ¢ glosser ” of the typg shown in Ifig. 86.

Fro. W.—* Sem1-Press ”’ InoNer with ColLar BoaBps.
Sreas INuer Swe,
o Russell, Wardrop and Co.). »

Steam Cuff Presses.—Separate steam presses specially de-
signed for ironing the wristbands and cuffs attached to shirts
are now in frequent use. They are of especial value in the ironing
of cuffs attached to sleeves with short pussets, although they
may also he used for®detached articles. A pair of typical cuff”
presses is illustrated and described 4n the account of the American
press plant for shirts given below. '

Steam Shirt Presses.—In the majority of laundries, the bosoms,
neckbands and cuffs of shirts are ironed either on table machines
or by hand,. . During the last few years, however, several ingenious
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machines designed on the press principle have been introduced for
shirt finishing and it appears to be highly probable that the future
development of ironing machines for heavily starched goods will
be on the same principle, for it is becoming more and more recog-
nised that ironing by pressure more nearly approaches hand work
than any other method, while excessive wear and tear are avoided.

We have previously given a description of the Russel-Wardrop
semi-press machine, which is suitable cither for collars or shirts.
As already stated the boards are interchangeable, and upon each
shirt hoard, two, half-bosoms (or a whole one) and two attached
cuffs are pressed at the same time. The steam exhaust and driv-
ing side of this machine, with the shirt hoards in position is
<hown in Fig. 78. After pressing, the hosoms are finished by a
few passages bencath the roller of a tuble ironing machine.
Summerscales’ steam press described on page 192 is also made
with non-interchangeable boards for shirts only, and with one

* .
Fic. 78.—* Skm1-Press » Iroxkr with Siirr Boarps,
(Ztussell, Wardrop and Co.).

board for collars and the other for shirts. The latter form is suit-
able for a medium sized laundry. A ‘‘ shirt-boartl”’ of this ma-
chine really consists of thrce comparatively high padded boards,
viz. :- A central one for holding a bosom (this being provided with
a clamp for keeping the neckband in position), afd a small board
on each side for the attached cuffs. In rgost other respects the
machine is similar to the collar press and is operated in the same
manner

American Press Pluni.—In many of the large laundries com-
plete shirt press plangs comprising individual machines for iron-
ing the bosoms, ®uffs, yokes, and neckbards are in use. A plant
of this nature is only suitable? of cowmse, for works in which large
quantities of shirts are dealt with, and appears to be specially
adapted for the production of a *‘ domestic finish,”’ f.e., a finish
possessing little lustre. If a ** glossy finish”’ is required, the
articles need to be polished subsequently either by hand or on a
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suitable machine.  .\n American plant (suitable for a large laun-
dry), which is stated to give excellent 1esults, consists of the fol-
lowing machines, viz. :—

1. Two culf presses.

2. Combined nechband and yoke press.

3. Bosom press.

Cuff Presses.—The front view of a pair of typical cuff presses

is shown in Fig. 79, while Fig. o represents an  en-
larged  view ol the ‘head.”  They are rhi(’ﬂy used  for

“

Fii. 798-Crrr Presses. an\'(rl Viex.
(I. Birauthwaite an® Son, Ltd,).
ironing “wristbands and attached cuffs, although they may
also he employed for loose cuffs.  Each press consists of an
«“ A" or saddle-shaped steam chest, heneath which is a ¢ head ”’
of the §aqic shape. This particular shape is adopted so that
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wristhbands with short gussets can be as easily ironed as those
with long gussets, while at the same time, the cuff is*moulded
into the requisite shape. The steam chest is provided with a
steam inlet and two outlets for the condensed water.  The ** head
is hollow, and perforated on the upper surface with small holes,
through which air is forced under pressure during the whole of
the time that the machine is being utilised. On top of the *“ head ™'
are placed several thicknesses of felt covered with a laver of muslin,
this being termed the ** padding.”  \When the machine is in use
the compressed air passes through the padding, thus keeping it
dry and enabiing a greater output fo be obtained in a given time,
while fresh coverings are :equired at less frequent intervals.
By means of o handle and sliding device, the * head ”” can be with-
drawn for the purpose of placing a cuff in position or removing it.
Fig. 8o shows the *“ head ' after withdrawal, but withont the pad-
ding. Two treadles are provided, one of which is used to apply

. .

Fic, 80.—* Hran" or Curr Priss.
*(I. Bratnwatte and Son, TN,
the necessary degree of pressure to the cuff, while pressure on the
other causes the *“head”’ to fall away from the stcam chest and
cushion against a spiral spring with little or no noise. Rubber
hosc is used for est Jglishing communication with the air pump.
The latter is buft with a holiow base which constitutes a reser-
voir for storing up air for use in the event of the pressure on several
machines heing released at the same time.  Cuff presses are
usually employed in pairs, so that a cuff can he pressed on one
machine while the operator is removing a cuff from the second
press and placing another in position. Instead of two single

.
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presses, a double press may be used. In this form the ** heads "’
are generally steam heated for keeping the padding dry.
Neckband and Yoke Fress.-+Fig. 81 illustrates a combina-
tion press. A strong iron standard is provided with an arm on
each side. Attached to one arm is a steam hcated chest of a

Fia. 81.—Coxmnep Nrck-Banp anp Yoxe Press.
(I¥ Brawthwaite and Son, Ltt‘lA). .

similar shape to that on the cuff press, but much longer and not
so wide. The padded ‘“ head ” is also of the same shape and is
steam heated in order to keep the padding dry. In other respects
“the constructional details and mode of working are somewhat
similar tp those adopted in the case of the cuff presses. On the
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right hand side of the machine is the yoke press. This is pro-
vided with a flat square *‘ head »” which can be brought int® contact
with a flat steam chest by mears of a pressure treadle. The pad-
ding is kept dry in the same way as in the neckband press. At-
tached to the head is a clamp for holding the neckband, while
another clamp serves for the purpose of stretching the yoke so
as to remove all creases before ironing. With the aid of this
machine, the insides of the yokes of shirts can be easily ironed and
set, thus preventing the backs of the shirts from bulging out.

el
g 2 P N
F1a. 82.—¢ Bosom " Prrss.

(L Bra.thwaite and Son, Ltd.).

““Bosom " Presss—The constructional details and mode of
working of a for.Y of press largely used [of ironing the bosoms of
shirts will be readily understdod by reference to Fig. 82.and the
description given below.

In this apparatus, two pumps are provided, one for oil and
the other for air. When the machine is in use, the latter works
continuously, while the former is brought into action when required
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!
by means of a pressure treadle.  Both pumps are driven by the
same piston rod. The air pump is shown in the illustration,  but
the oil pump is hidden from view oving to its being immersed in the
hollow base of the press which acts as an oil reservoir.  In the
centre ol the base is a hollow cylinder of about 44 in. diameter, and
in this, a plunger travels up and down. Two pivotl arms are attached
to the left hand upright of the frame of the machine on ball bear-
ings, and at the end of cach arm is fixed a bosom bed. .\ rclease
treadle enables each arm to be swung alternately into position
heneath the steam chest, and an interlocking device prevents the
bed from being raised until it is in proper position. The lower
end of cach arm is hollow and conical shaped at the mouth, so
as readily to allow the upper end of the plunger to adjust itself
casily in position when it begins to rise By depressing the pres-
sure treadle, oil is forced into the cylinder of the pump, and the
bed rises until it comes into contact with the steam heated chest
when pressure is exerted until it reaches 3301, per square inch,
at which point the oil pressure is automatically cut off. In this
way a uniform pressure is obtained.  The bosom beds or shirt
boards arc perforated and coverdéd in the usual way with woollen
pads and cotton cloth.  Air is lorced through the padding by
establishing communication between the hollow bed and the air
pump with the aid®of a rubber pipe. By adopting this plan, the
felt is kept in good condition, since the air in passing through
the perforations, readily vaporises the water absorbed from the
goods. A steam inlet pipe and a pipe for the escape of condensed
steam are attached to the chest.

The heds are provided with contrivances for stretehing the
hosems of the shirts in position and for clamping the yokes. An
adjustable neCkband ring is also employed; it is suitable for any
size of neckband.

While one shirt is being pressed, another is Leing fixed in
position on the second bed. It is usually found that at least two
pressings of each shirt bosom are necessary.  After the first
pressing, the overlapping edge of one side of the shirt bosom
lcaves a slight impression on the part beneath, so that in order
to remove it, very thin plates of metal—which are kept hot in a
suitable box when not in use—of the shape of one half of the
bosom of a shirt are émployed. When the fir8f or second press-
ing, as, the case may be, is fini¢hed, the overlapping edge is
raised, a ** shape ' placed in position on the shirt front with the
¢verlapping edge on top. Pressure is then applied, with the result
that the overlapping mark is obliterated. The use of hot plates
also seryes to prevent the formation of water stains. With this
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machine, a glossy finish is not obtained, but the surfaces of the
shirt hosoms are rendered cxtremely smooth and unifarm, and

~=o-3nevi d0doL
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Fie. 83.—*Bosom ” Press. Haxp Power.
(. Braithwaite ang Son, Ltd.).
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exhibit an appearance, which, so far as a domestic finish is con-
cerned, deaves little to be desired.

The modus operandi adopted in a large continental laundry
with the foregoing shirt plant, for goods which have been starched
with raw starch, is as follows :—

1. Lightly press cuffs on right side and then on wrong
side. Fipish on right side.

2. Press the neckband in the same way as cuffs.

3. Press the yoke after carefully placing in proper
position.

4. Iron the front on bosom press, first on right side
to set the starch, then again on same side after
making sure there are no creases, etc. If neces-
sary the metal plate is then used for the overlap.

Fia. 84 —Bm.:.rn AND InverTED IRoN BrockiNg MACHINE,
(J and J. Lane, Ltd ).
For-small laundries, institutions, hotels, etc., where power

is not.medllily available, a hand power bosom press of the form
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shown in Fig. 83, is highly serviceable. This works on much the
same principle as the power press described above, and carbe built
"either with one or two beds. "In operation, the shirt bosom is
placed on the bed of the machine and clamped in position by means
of a special clamp and expander. Pressure is then applied by
pushing up the large lever, which raises the bed in close proximity
to the chest; then, by stepping on the main treadle, the bed is
brought into contact with the chest under heavy pressure, and
locks in thateposition. When the shirt is ready to be removed,
the operator steps on the small treadle, which action unlocks the
iarger treadle and releases the pressure ; on pulling down the large
lever, the bed drops to its normal position, and by again depressing
the release treadle, the beds are unlocked and may be swung round
as required.

1C.  Machines with Rollers and Inverted Concave Irons.—

A blocking machine belonging to this class is shown in
Fig. 84. It consists of an inverted hollow iron, shaped to fit a
large hollow roller covered with fell. The iron can be heated
either by steam or gas and is polished on the side which is in
contact with the roller. In use, the roller is caused to revolve by
means of suitable gearing, and can be immediately stopped by the
'lpp]l( ation of pressure fo the footboard, the same action bring-
ing the concave iron into contact with ﬂ1c roller. At this stage,
a collar is placed on the roller bed, the operator steps off the
treadle and the roller revolves. VVhen the collar has passed
bencath the heated iron, pressure is again applied, another collar
placed on the bed, and so on, one collar being steamed while
another is being arranged on the bed. To prevent sticl\ing, the
motion is so arranged that the roller starts before the iron is

raised, thus skidding the collar off.

2.——GL°8IING.MAOHIN581 AND IRONERS FOR BOILED
STARCH WORK.

As already mentioned, glossing, as well as blocking, is fre-
yuently done on table ironing machines; in many works, how-
ever, blocking is now done with the aid of a steam press, and
the subsequent glossmg on a table machipe.  Again, blocking
may be done with% press, a concave iron machme, or an ord!nary
or large capacity table machm’e, and the glossing operation on a
roller machine. .

Roller glossing or finishing machines are used to a very large
extent in America in connection with the boiled starch process,
and modified forms of these appear to be meeting with increased



204 MODERN LAUNDRY WORK

favour in this country. Strictly speaking, the glossin