BLEACHING. The art of bleaching confifts in re-
moving the coloured matters intermixed with vegetable and
animal Tubftances in their natural ftate, or fuch asthey have
{ubfequently imbibed by accident, or fome artificial procefs.
Edward Huffey Delaval, efq. F.R.S. has fhewn, by a num-
ber of accurate experiments on the caufe of the permanent

colours of opake bodies, publifhed.in the {econd volume of

BLE

the fecond edition of the Memoirs of the Literary and
Philofophical Society of Manchefter, « that when the
colouring matter of plants is extracted from them, thefohid
fibrous parts, thus divefted of their covering, difplay that
whitenefs which is their diltinguifhing character. White
paper and linen are formed of fucn fibrous vegetable matter,
which is bleached by diffolving and detaching the hetero.
geneous coloured particles.” He further obferves, ¢ it
appears that the earth, which forms the folid {ubftance of
plants, is white ; that it is feparable from the colouring matter
by feveral means; that whenever it is either pureand unmixed,
or diffufed through tranfparent colourlefs meda, it exhibits
its whitenefs, and is the only vegetable matter which is
endued with a refleGtive power; that the colours of vegetables
are produced by the light refle¢ted from this white matter,,
and tran{mitted from thence through the coloured coat or
covering, which is formed on its furface by the colouring
particles; that whenever the colouring matter is either dif-
charged or divided by {olution into particles, too minute td:
exhibit any colour, the folid earthy fubftance is expofed to-
view, and difplays that whitenefls, which, as before noticed,,
is its diftinguithing charaéter.”?

He ftates that in all thofe animal matters which do exhibit
colours, the colouring particles are endued with the fame’
properties, and are regulated by the fame laws, which pre-
vail in vegetable {fubftances.

A reference to the original paper-can only do juftice to the

obfervations of this excellent philofopher, confirmed by
numberlefs experiments; but what is already faid will be
fufficient to give an idea of the nature of the procefs of
bleaching, and that it depends on the removal of the matter
interpofed betwixt the air and this white fubftance. '

The national importance of bleaching is fo great, that i§.

comprehends nearly the whole of the cotton and linen manu-
fatture, and goes to an extent beyond mofl other arts,

Its operation in thefe branches may be confidered under
two points ; viz. 1it, the feparation of extraneous fubftances
from linen and cotton, which is effeCted by fteeping, ferment-
ation, or weak alkaline leys; 2d, the feparation of the con-
ftituent or inherent colouring matters of thofe fubftances,
which is effe@ed by different modes, and by various modi-
ficdtions of each method, as expofure to the air, light, the
ufe of alkaline leys, foap, oxygenated muriatic acid, combi-
nations of oxygenated muriatic acid with other matters,
fulphuric acid, hepar fulphuris, &c. )

To imprefs upon the mind the nature of the bleaching
bufinefs, it will be proper firft to defcribe the veflels ufed in
the {undry operations of fleeping, boiling, bucking, wathing,
fouring, &c. then proceed to fhew the management of each
procef&;, with fome obfervatiouns on its effe&ts ; and, laltly,how
to make or procure the articles neceflarily employedin this
art, and the method of afcertaining the qualities of each,
adding fome obfervations on the theory of the operations.

BreacHiNG of goods, particularly cotton manufadiures,

1ft, On Stecping.

The veflels generally ufed in bleaching are made of fuch,
wood as will not communicate any colour to the liquors
they are to contain, and therefore deal or fir wood is pre-
ferable to molt others. The veffelsemployed for {teeping the
goods when received from the loom are ufually of the form A,

Jige 1. Plate 1. Bleaching. The goods when received from
the weaver contaiu not only the natural colouring matter of
the cotton, which is of an oily nature, and which prevents
the cloth from eafily imbibing water, but alio a fubftance
called fowins, being a pafte made of flour and -water, ufed

during the weaving, and applied with brufhes upon the

warp, in order to give a firmnefs to the threads by glueing
6 or
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or pafling together the loofe fibres of the threads, and thus
allowing them to pafs: more freely through the reed and
harnefs. To remove this fubftance, and to open the fibres
of the cotton, {o as to give full effeét to the fubfequent ope-
yations, it is proper to fteep the goods in a veflel of the
above form in lukewarm water, till a gentle fermentation
takes place, which will ufually be effetedin 24 hours. The
cloth fhould then be taken out, and well wathed in a current
of clear water, which will thus feparate a confiderable quan-
tity of filth without the expence of ufing alkaline leys ; and
the cloth is then ready to be boiled. ox bucked. as may be
preferred by the bleacher.
2d, On Boiling.
For boiling, a copper veflel ia to be preferred, and the
goods prepared, as above mentioned, by fteeping and wafh-
" Ing, are put into the veflel containing hot water only, or
warm alkaline ley ; a winch is placed over the veffel, and the
piece goods attached to the ends of each other, are, when
putin motion by the handle of the winch, dragged or rolled
over it till the whole are paffed ; the winch 1s then turned
with a retrograde motion, and the cloth gradually thus re-
turned back, in order that every part of each piece may be
- thoroughly impregnated with the liquor, which is raifed to
and kept at a boiling heat, as long asit appears to extract
-any.colouring matter from the cloth; the goods are then
taken out and well waflied in water.

. Fig. 1. Plate IV. thews a fetion of the boiling pan A, of
copper, fet in brickwork B ; the winch C, with its handle
-D; E, uprights of wood, on-which the winch turns ;' F, a
cock to empty the pan 3 G, the fire-place H, the ath-hole.

“The ufe of this procefs depends upon the properties
which alkaline falts have of uniting with the oily and re-
finous matters which are either attached to or are a con-
ftituent part of vegetable fibres, and which contain their

- eolouring particles, forming ith them a faponaceous mat-
ter, foluble in water, and by that means. eafily extricated
from the cloth. . :

: 3d, On Bucking.

_ Asthis is one of'the moft general operations-in bleaching,

it will be neceffary to defcribe it more particularly. Fig. 1.
Plate 1. under the word bucking, {hews at A the form of the
bucking tub or kier, in which the goods are to be laid ; B
is an iron boiler, in which the alkaline falts, as pot-athes or
pearl-athes, are to be diffolved in boiling water;. C is the fire-
place, in which a fire is conftantly kept up; D is the afh-
hole ; E, a cock through which the boiling ley is let out
upon the goods clofely placed togetherin the bucking tub,
A. A fufficient quantity of boiling ley is let into the buck-
ing tub, till all the goods in the tub are thoroughly impreg-
nated with it ; the ley liquor is then allowed to pafs by a
cock at H into an iron veflel placed in the ground at F, and
from thence raifed by the pump G into the iron boiler B,
and thence returned hot again upon the cloth. This opera-
“tion is continued for feveral hours, till the ley, by the {epa-
ration of the colouring matterin the cloth, acquires a colour
almoft black,a very offenfive fmell, and nearly the confiftence
of molaffes or treacle.  The cloth is then taken out, well
wathed from its impurities, and, in the old mode of bleach-
ing, it is then laid upon the ground to be whitened by ex-
pofure to the atmofphere, but, in the new mode of bleach-
ing,.is fubmitted to the aétion of the oxygenated muriatic
acid, to. procure a fimilar whitenefs. It may be proper here
to notice, that the old and new méthods of bleaching are yet
_much the, fame as formerly, only in the fubftitution of the
_ufe of the oxygenated muriatic acid in thofe parts of the pro-
cefs, where a long expofure to the atmofphere was formerly
employed-after the alkaline leys.

carried to the wath-wheel, or river, to be wel} wathed from

" The operation of bucking aéts on a fimilar principle to
that of boiling, but in a much more forcible manner, as a
greater quantity of afhes is added in proportion to the wa-
ter made ufe of, and more heat is received and retained in
the large bulk of cloth placed in the bucking tub,. which
expands the fibres of the cotton, and admits the more power-
ful a&ion of the alkali, as is eafily demonftrated by obferving
the very dark colour of the alkaline leys which have been
ufed in bucking, in comparifon with thofe which have been
employed in boiling goods. To thofe perfons who wifh for
a full and minute account of the abforption and power of
heat, we recommend 2 perufal of count Rumford’s iutereft-
ing effays on the {fubject of heat.

The black alkaline ley which remains after bucking fhould:
be preferved, as it will anfwer, after evaporating and cal-
cining, as hereafter mentioned, to form again frefh alkaline
falts of good quality. With a view to preferve as much
of the ley as pofiible, it will be advifeable to wring it
out into a tub from the cloth or yarn, after it is bucked,
by the method fhewn in Plate IV. fig. 3. where R R are
two ftrong pofts, fixed firm in the ground, ST two wring-
ing hooks, upon which the cloth U s twifted, .to force
out the liquor, by W, a winch handle, which turns the
hook round on the poft R. The two hooks are kept ata
proper diftance from each other, one by a coliar at X, the
other by an iron pin at Y, which runs through a hole in
the {quare part belonging to the hook T, which {quare has
feveral holes in it to bring this hook nearer to the hook §
when required.

4th, Souring.

This procefs confifts in immerfing, for the fpace of twelve
hours, or more, the yarn or cotton in a mixture of waterand
fulphuricacid (vitriolic acid ), well incorporated; the proper
ftrength of which mixture is about the acidity of lemon
juice, and is ufually dire€ted by the tafte. The four kettle
thould be made of lead, of a form which can be heated; the
heat of the liquor fhould not be greater than the.hand can
bear with eafe. This four kettle fhould be half {funk within
the ground, as fhewn in Plate 1V. fig. 2. where M is a fec-
tion of the fouring veffel; N, the Ievefof the ground; O, the
brickwork ; P, the fire-place, which is a half circle, or arch,
without any grate; LI'I, a fpace filled with dry afhes, be-
twixt the lower part of the four veflel and the brick-work,
in order to preferve the heat of the liquor in that part of the
veflel below the furface of the ground; K, a brick hearth, on
which part of the fire is made: L, a caft iron plate, bending in
the form of the four kettle; which isintended to prevent the
fire placed on the floor at P K, from a&ting upon the lead of
the four veflel ; Q, the fpace betwixt the veflel and brick-
work, through which the fmoke goes to the chimney.

The conftru&ion of this apparatus is upon the fame prin-
ciple as the warm vats made ufe of by the blue dyers,, the
intent not being to make the liquor boil, but to keep it at
a degree of heat which the hand can long and eafily bear.
There are no grate or bars neceffary in this fire-place, as the
coals will burn with fufficient rapidity without them.

The goods may be put into this acid liquor either in g
wet or dry ftate. . The beft plan is to immerfe the goods
in the evening in the acid liquor cold, let them remain co-
vered with- it all night, then in the morning make a fire
and bring the liquor to a blood heat, in which ftate having
a winch over the veffel, fimilar to that reprefented at C, fig. 1.
give the goods a few turns over it, that every part o them
may be expofed to the ation of the liquor. The goods
may then be lapped round the winch to drain alittle, to pre-
vent an unneceffary wafte of the acid liquor, and afterwards

the
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the acid, fo that the cloth may he perfe@ly taftelefs to the
tongue, It is a remarkable circumftance, that cloth may
remain immerfed a very confiderable time in a ftrong acid
liquor without rotting, but that if expofed to the air or heat
of a ftove, if a ver%r {mall portion of acidity remains in the
cloth, it becomes fo concentrated by heat, as to damage the
cloth immediately ; therefore too much attention cannot be
paid to this point. :

The ufe of the acid liquor above-mentioned is to diffolve
any earthy. or metallic matters inherent in the cloth, or
which may have been communicated to it accidentally, or
which it may have derived from the impurity of the alkaline
falts ufed in the bucking or boiling. '

A confiderable quantitg of the acid liquor may be pre-
ferved by pafling the goods which have been foured through
a tub of clean cold water, previous to wafhing them, and
replenithing the {our kettle with this acidulated liquor, ra-
ther than water only. :
sth, Wafbing.

After every operation in which acids or alkaline fubftances
are ufed in bleaching, it is neceffary that the goods thould
be well wathed in clear water; it is therefore of the greateft

. confequence that the water of a bleach ground ‘fhould be
pure, and in confiderable quantities, {uch, for inftance, as is
perfeéily tranfparent, will not curdle with foap, nor yield
any degree of blacknefs with powdered gall nuts, or, which
is a more accurate teft, with a tinéture of galls by infufion
in {pirits of wine. . : v ‘

Various methods have been invented for-the purpofe of
wafhing-out the impurities of the articles to be bleached ;
fuchas cleanfing them in a large current of water by thaking
them with the hand in the ftream, beating them on blocks of
wood with a flat paddle, or hand brufh, beating them on a
Large flat ftone with long wooden levers, flatted underneath,

“patling them over winches placed above veflels of water, or
rivers, as fig. 1. and 3. Plate I1. pafling them betwixt plain
or fluted rollers, as fig. 5.and 6. putting them under fulling
mills, or fulling ftocks, as fig. 7. or within wafh-wheels, as
Jig+ 1. and 2. and by many other modes, few of which are
equal, and perhaps none fuperior, to thofe of which engrav-

ings are here given, for doing the bafinefs fimply, effeGtually,

and with eafe to the workmen; the latter point of which is
of confequence to be attended to, as it will be untverfally
found in every mechanical employment, that if the leaft ad-
ditional labour or care is required from the workmen, how-
ever great the effeéts produced, prejudice or indolence will
prevent their doing juftice to the: invention. = Under thefe
circamftances, the wath-wheel reprefented in Plate 11. £y, 1,
‘35 4, 15 the beft machire for general ufe, and the leaft Liable
to occafion damage to the goods. 'The front of the wath-
wheel reprefented at A, fig. 1. is fuppofed to be eight feet
diameter, exclufive of the buckets B, fhewn by dotted lines
on its peviphery, which give it motion from the water falling
into them. This wheel is divided within into four parts or
quarters, by the ftrong arms projeéting from the fhafts D,
to the outer circle; in each of thefe feparate quarters orboxes,
reprefented by dotted lines, one or more pieces of goods
which require wafhing, are put loofely folded together
through one of the holes C, of 14 inches diameter. .

Fig. 2. fhews the back part of the faid wath-wheel, which
is made of folid plauks, excepting a grate of flenderiron bars
marked R, which encircles the wheel underneath the fepa-
ration boards or bottoms of the buckets; the ufe of this
grating 1s to admit within the wheel a current of clear water
from the pipe Q. When an equal number of piece goods have
been introduced into each of the four divifions of the wheel
by the holes, C, &c. above'mentioned, & current-of clear water

is permitted to run through a cock from the pipe Q, againft
the grating R, which aliows it to flow freely through inte
the boxes, or thofe parts of the wheel which contain the
goods; a valve is then opened from the trough P, commu-
nicating with a large refervoir or ftream of water, a {ufficient
quantity of which is let into the outfide buckets from the
valve, to give the proper motion to the wath-wheel contain-
ing the goods, Inevery revolution of the wheel, the goods
in each quarter of it are thrown twice, by the fimple motion
of the wheel, with great force againft the arms which form
the four divifions of it ; viz. once in going down, and once
in rifing up. The ear can diftinguifh by the firmnefs of the
found when the wheel moves with proper velocity ; and a
greater or lefs quantity of water is allowed to a& upon the
buckets till that is attained, which ufually is when the wheel
makes 15 or 16 revolutions in a minute,  During the whole
tinie the wheel is in motion, the ftream of clear water from
the pipe Q flows upon the geods within the wheel in every
direction ; and the dirty water, produced from thus wathing
the goods, runs out of the wheels from a number of holex
bored through the wood-work near the axle, and a few made
in the front near the outer circle of the wheel. . Fig. 4.
{hews an end view of the wafh-wheel, about thirty inchés
wide, with the manner that the bucket-work is made.

It has been found to anfwer equally well to make ufe'of
a greater number of wath-wheels of a {maller fize, as fix
feet diameter and two feet wide, of which feveral may be
put in motion at once by alarge water-wheel, horfes, or a
fteam engine. .

The goods, when taken out of the wath-wheel, are to be

- unfolded, and taken to the river to be ftreamed, ormay be

wathed from any impurities which may remain in the folds
by means of a winch N, fig. 1. and 3. Plaie I1. where fix
pieces of cloth are reprefented in the action of wathing ina
large wooden back divided.int» fix partitions, to preveat
the pieces of goods entangling with cach other. Fig. 1. is
a fide view of the operation, where the dotted lines reprefent
the partitions which feparate the goods; I, a trundle wheel,
which being put in motion by the cogs, H, of the wath-
wheel, turns the winch on its axle, which wirch may,at any
time be detached from it by the handle M drawing the catch
K from the hook, as is fhewn in the top view fg. 3. where
alfo is explained, at the letters OOCQOOO, the manner in
which each piece of goods is kept in its proper place on the
winch, by the partitions above mentioned, and by angular
{lips of wood nailed to the back and partitions.

To affift the drying of the goods after wathing, they are
ufually paffed betwixt two fmall rollers, commonly called
{queezers, reprefented at fig. 5, where G is afolid wooden
frame, containing two wooden rollers, each from 10 to 16
inchrs long, on an iron axis, which rollers receive a proper
preflure by means of the two ferews T ating on an iron bar
V, which refts on the two ends of the axis of the top roller, as
fhewn by the dotted lines. In proportion as the {crews prefs
the iron bar upon the axle of the top roller, it brings that
roller clofer in contaét with the bottom roller, and occafians
more water to be prefled out of the cloth, which is paffed
betwixt them loofely drawn together, fomething like a rope,
and the goods therefore require lefs time in the fubfequent
drying. - In this plate the fqueezers are conneéted with the
wath-wheel above mentioned by a {quare iron focket, which,
as is fhewn at F, flides occafionally upon the {quares of both
axles. Fig. 4. thews at S the buckets of the wath-wheel, on
which the water falls to give it motion ; H, the cogs round
its axle, which work the trundle wheel I. .

Fig. 6. Plate 11. fhews two views of another machine
ufed for cleanfing cotton geods; confifting of two fluted or

grooved
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grooved rollers, in the feétion of which a reprefents the iills,
or bottom timbers ; 4 &, the two fupports or fide pieces; ¢,
one of the upright pieces in which the axles of the rollers
are placed ; 44, the two crofs pieces to fecure the frame
work below ; ee, the two rollers with grooved channels
which fit to each other ; 4, one of the levers, which, from
a point 7, fhewn by dotted lines, prefles on the round end of
the axle of the top roller, more or lefs, according as the
weight 4 is placed on the lever further from or nearer to the
axis of the roller. ‘

In the geometrical elevation of tbe fame machine, ce fhews
a front view of the two rollers; fg, the winch to turn it,
with a hollow wood handle upon the iron work ; /, the axis
of the upper roller projecting beyond the fide timber, fo as
10 admit one of the levers 5 above mentioned to prefs uponit.

The wet goods, by being paffed backwards and forwards

_through thele fluted rollers, which are conftru¢ted at a much

lefs‘expence than wafh-wheels, are confiderably cleanfed,
but not fo perfeétly as by the wafh-wheels above men-
tioned. :

Fig. 7. Plate 11. explains another mode of cleanfing
goods, and is applicable to cotton, linen, or woollen goods,
but more geuex‘ally to the two laft, as, without great care
in its management, it is very apt to teat or damage cotton
goods. This machinery is ufually termed falling ftocks, or
falling hammers. N° 1. is the axle of the water-wheel, in
which are fixed tappets at 2, to raife alternately the levers
3, 4, furnifhed with large wooden mallets or hammer heads
6, 8, channelled at the lower part asat 8. Thefe lever ham-
mers or fallers, work from a pin fixéd in the uprightat 73
¢ is a ftrong piece of timber hollowed out at 10, to receive
.the goods to be cleanfed ; 11, a piece of timber fixed a-flant
to keep the fallers in their proper place, and direét their
motion ; 12, a chain faflened to cach faller, ferving by
means of the hook 13, to fufpend the faller whillt the goods
are put in or taken out of the cavity ro. »

When the goods to be’ cleanfed are placed in a loofe
‘bundle in this cavity, the hammers are let down upon.them,
and put in motion alternately by the tappets 2, in rota-
tion, which raife the levers to a certain height, and then
quitting them, the hammer heads by their great weight, fall
.with great force on the goods in the cavity below them ; and
a current of clear water being admitted upon the goods from
a cock above them, the dirty water runs out at a hole in the
bottom of the cavity. - The falling of the hammers gives a
flow circular motion to the goods in the cavity, fo as to
expofe the feveral parts in rotation to the action of the
hammers.

Having noticed the veflels made ufe of in bleaching, and
the general nature of the feveral operations, we fhall now
proceed to mention the origin of the feveral improvements
wade in this art, and their application to prattice.

Under the operation of {teeping, we have fhewn the method
«of removing the colouring matters not natural to the vege-
‘table, but acquired in the manufacture, and which may pro-
bably be beft done by water alone, though fometimes {ome
of the old leys, which have been previoufly ufed to other

_cloth, are employed to this purpofe. After the fteeping,
and indeed after every application of bleaching agents, it
fhould be laid down as a general rule, that the cloth or
oods be carefully wafhed 1n cold water.
° In the old method of bleaching, alkalies, fuch as pearl or
~ pot-afhes, were, after fteeping, applied }}y bucking or boil-
ing, with alternate expofure to the atmofphere.
Alkalies ading fo 1mportant a part, it is necellary to. de-
fcribe the bleachers’ mode of ufing them, which confifts in
diffolving them in clean water, and thus forming what is

~termed an afheley. To which the moreirtelligent bleachers
if he does not make ufe of American pot-afh, or thatof a

fimilar quality, adds § of quicklime, whereby the athes are

rendered cauftic, and their power materially augmented.
But in order that no inconvenience may arife from caufticiey,

after mixture, the whole is allowed to fettle, and from the
puré liquor thereof the work is afterwards fupplied; the
bleacher, in drawing it off, reducing it by the addition of
water to the different ftrengths which the goods may require,

The ley being prepared, the bleacher proceeds 1o apply

"it to the cloth by bucking or by boiling.

Inbucking, the alkaline ley is put into the boiler be-
fore defcribéd, near to and below which is the wooden veffel
called a kier, in which the goods are loofely and regularly
arranged.  After this, a fire is put under the boiler, and
beginning whilft the ley is yet cold, it is made to circulate
through the cloth in the kier, from which it runs into the
iron veflel placed in the ground, from this it is pumped up
into the boiler, and again returned upon the cloth in the
kier ; and this circulation is maintained, and the heat at the
fame time increafed, until the ley be fo far concentrated by
evaporation; as at laft to remain almoft wholly in the cloth.
This is generally the operation of a day, and the cloth is
allowed afterwards to remain thus impregnated with the
concentrated ley until next morning.

In boiling in alkaline leys, the mode of which has been
before defcribed, the operation is continued from one hour
to five or fix hours, but it is more tedions and lefs effetual
than bucking, where much bufinefs is to be daone.

After bucking or boiling, the goods were, by the old
bleaching proce%s, expofed for at leaft a week to the air,
before they were again fubmitted to the aétion of alkaline
leys, and this procefs alternately repeated many times, till
the goods were perfe@ly white, and the goods at laft foured
and wathed off. , .

To explain the o/d method of bleaching morve particularly,
we fhall add the following procefs for bleaching linen cloth.

Steep your raw linen cloth in a wood veflel all nighit,
then change the water, and add frefh till you perceive the
water to be no longer difcoloured by it rinfe, wring, and
lay it on the ground, and water it if you have epportunity..
When it has thus lain on the grafsthree or four days, and is
dry, take hold of each piece one after the other by the {el-
vedge, and draw the cloth to you, ftill holding it in the moft
even manner you can, until you get the further end, with the
corners of which further end you tie the cloth very loofely in
the middle of the folds, and fo lay it in the bucking tub, with
the two felvedges upwards. . _ '

Thus proceed till you have placed as much cloth inyour
tub as will cover the bottom of it, taking care not to pack.
the cloth {o clofe but that your ley may penetrate.every part
equally. When you have laid the firft range of cloth in your
tub, pour-upon it as much milk-warm ley as will fufficiently
foak through all parts of your cloth. Then lay another range-
in the fame manner. upon the firft, and pour on more ley’
till that be foaked as the other was, and continue fo to do
till your bucking tub be full of cloth.

That done, you muftbegin to buck for twelve hours to-
gether, the remainder of your ley having been put in the
pan with a flow fire underneath. For the firft five hours the
ley fhould not be of a boiling heat ; you muft from time to
time allow feme of the ley to run out of the pan upon the
cloth in the bucking tub ; then increafe your fire gradually
and {lowly, fo as in four hours more to bnnﬁg it to a boil,
«continuing to put en the ley, and draw it off your clothin
fmall quantities at a_time. ~ When your ley begins to boil,.

you muft let it boil on for three hours, dwring the whole
Lme
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time pumping yourley upto the boiler frem the refervoir,

.into which it rans from the cloth, and returning it boiling
ot upon the cloth, fo that the hot ley may aét powerfully
.and equally upon every part thereof,

Adfter each bucking your cloth muft be laid upon the
grafs in the bleach-field for fome days. The bucking, and
expofure on the ground, muft be repeated about ten times

" fuccelively, according to thenature of yonr cloth; it thould
then be dried up, foured, and wafhed well in clean water ;
if the wateris rather warm, the better.

Your two firft'buckings ought to be from a ftrong cauftic
ley of petsafhes; but afterwatds you fhould abate of that
:Atrength, left it fhould injure your cloth. Mild ley, or pearl-
.afh, fhould be ufed for the latter buckings, as the cloth
: becomes nearer white. g

This was the management during the {fummer months ;
“but for four months in winter bleaching was fufpended, the
,operations being periodically interrupted, and-the capital of
.the manufa&urers or proprietors of the goods locked up.

Even during .the bleaching months, their property was long
.in preparing for fale ; as cotton goods, which required from
four to fix applications or repetitions of alkaline leys, con-
{umed fo many weeks in bleaching, whilft linens, which
.could not be bleached by Iefs than from twelve to twenty
applications, could not be brought in a marketable ftate to
.the proprietor hardly in fix months.

Such was the ftate of bleaching till Mr. Scheele, a Swede
.and eminent chemitt, difcovered the properties of oxygenated
muriatic acid, procured by mixing manganefe with marine
:acid, in rendermng vegetable matter white ; and M. Berth-
ollet, the celebrated French chemift, improved this operation,
and actually applied its powers in bleaching cotton goods by
sdnterpofing its aGtion between the different alkaline opera-
,tions inftead of the tedious expofure of the goods to'an un-

_eertain atmofphere; the fame effet being produced by im-

merfion of the cloth in this acid, as by laying the goods

upon the grafs in the bleach-field, expofed to air and

Jight.

,.I)%Efmmry of .and Variations inthe Mode of procuring the
Oxygenated Murictic dcid.

By the addition of vitriclic acid to common falt, an elaf-
tic aeriform fluid, or muriatic gas, is dilengaged, from
which with water a marine acid is produced. "The mineral
fubftance manganefe, or what the modern chemifte call oxyd
&f manganefe, contains what was formerly denominated
-vital air, pure air, or dephlogifticated air, but now named
.oxygen. Manganefe yields oxygen, when marine acid is
added to it, and fubmitted to diftillation; :the liquor pro-

. duced by the contatt of this oxygen with water, is the oxy-
genated marine or muriatic acid difcovered by Mr. Scheele,
about the year 1774, when he oblerved and applied its ef-
fes in rendering colourlefs vegetdble Tubftances of various

. kinds, more as a matter of curlofity than ufe.

M. Berthollet, in the year 1786, improved the procefs of
_its preparation, applied its power to bleaching or deftroying
.the vegetable colours natural to cloth, the refult of which

experiments he gave to the world in the year 1789 ; but,
~without derogating from the merit of this excellent che-
mift, it is juftice to ftate, that, previous to amy publica-
tion by M. Berthollet, Mr. Scheele commuuicated to
M. Kirwan the properties of the dephlogifticated marine

.acid in whitening vegetable fubftances, and Mr. Kirwan,
Ahen refiding in Newman-ftreet, London, fuggefted to Mr.
sC. Taylor, the prefent fecretary to the Society of Arts, &c.
.the probability of its ufe in bleaching ; and a whole piece of
-<callico, in the ftate received from the loom, was, in the {pring

©f 1788, aCtually blegehed white, printedin permanent co-

,ﬁenerally ufeful in commerce.

lours,and produced in the Mauchelter market ready for fale,

“having undergone all thefe operations in lefs thar 43 hours,

by the joint efforts of Mr. Cooper, Mr. Baker, and M.
‘Taylor, which is perhaps the firft entire piece, either in
France or 'England, that fully afcertained the real merits of
the new mode of bleaching, and a certainty that it might be
This experiment was imme.

iately followed by the eflablifiment of a large bleaching

.concerp by Mr. Cooper, Mr. Baker, and Mr. Horridge, at

Raikes, near Bolton, in Lancafhire, and before any confia
derable bleaching work was alually at work in Frauce.

The ingenipus Mr. Watt we believe to be the firlt perfon
‘who fimplified the procefs of preparing the oxygenated mu-
riatic acid, by means of a mixture of common falt and mara
ganefe, previous to the addition of the vitriolic acid. Soon
afterwards the operations of the bleacher were farther facil'
tated by the fubftitution of large and commodious fills of
lead, inftead of glafs veflels, and both thefe improvements
have fince been in general ufe.

We fhall now proceed to mark the various treatment of
the oxygenated muriatic acid when obtained, and the dif-
ferent means which have been adopted to fit it for applica-
tion in bleaching.

It having been found in the earlier ftages of diftillation,
that common marine acid was produced ;inftead of the de-
phlogifticated or oxygenated muriatic acid ; and from the
violence of the ebullition, that manganefe itfelf was fome.
times thrown over from the {till, M. Berthollet had recourfe
to an intermediate veflel, containing water, to abforb the
marine acid gas, and ftop other impurities which might
contaminate the oxygenated muriatic gas in its paflage
through this veflel to the receiver.

It will here be neceflary to difcriminate the varjous modes
in which the oxygenated muriatic gas has been treated, after
pafling the intermediate veflel laft mentioned.

Mzt. Scheele feems generally to have operated with the acid
in the flate of gas; but M. Berthollet fought to condenfe it
in water, with which he filled his receiver, or wooden veflel,
and which water he kept agitated during the diftillation, te
accelerate the folution or combination of the gas.

The oxygenated muriatic acid, thus prepared, was drawn
from the receiver into kiers, or large wooden veflels, where
its ftrength was regulated by the addition of water; after
which, the goods to be bleached were immerfed therein
from fix to twelve hours, but moft frequently during the
night ; and though thefe periods may feem fhort, they were
fufficient to allow the cloth to become more white than
could be done by as many days’ expofure to the atmofphere
and a fummer’s fun, and were then ready for a frefl appli-
cation of the alkaline leys. . i

Such was the bleaching liquor of M. Berthollet ; but it
was found in practice yet de?eétis’/e, as the volatility of the
gas occafioned its fpeedy feparation from the aqueous foli-
tion ; a decompofition even by light alone in glafs veflels
took place ; a rapid lofs in the ftrength of the liquor when
expofed ;- and much danger to the health of the workmen

‘from its fuffocating quality ; at the fame time, that in ex-

traéting the natural colours of the cloth, it alfo tended to
difcharge the colours dyed in the yarn, and were along with
the gray cotton an imperfeGion which precluded its ufe in
an infinite variety of Britifh manufaétures,

Similar circumftances probably led fome bleachers refident
at Javelle, in France, to add a folution of cauftic alkali to
the water in the receiver, and by this means to remedy many
of the defeéts complained of. - '

But M. Berthollet continued to recommend his procefs,
confidering fuah fubftance asimpairing the bleaching powers;

an
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an iden that was generally maintained by the chemifts, but
~contradiéted by the bleachers, whofe experience taught them,
that though the acid thus. ¢ombined whitened with fome-
“what léfs rapidity, yet it was not eventually in an inferior
extent; and the,advantages of preférving the colours #yed in
the yarn, compelled them to have recourfe to the expenfive
addition of pot-athes, in preference to M. Berthollet’s
mode. )

Here we fhall obferve, that, according to the do@rine of
the modern chemifts, the oxygenated muriatic acid bleaches
in confequence of yielding to the colouring matter of the
cloth that oxygen which, in the diiliilation, the acid ab-
forbed from the manganefe ; or, in the language of Stahl
and Becher, that the dephlogifticated marine acid abforbed
the colouring matter from the cloth, and was reftored to its
original ftate of commeon marine acid, by regaining that
phlogifton which it had, in its preparatioa, yielded. to the
manganefe, : .

In the mixture of analkali with the acid, we have noticed
that the bad confequences arifing from its volatility have
been correéted, and the requifite proteétion afforded to dyed
colours, yet fill that its power of whitening cloth was not
diminifhed, nor much more time taken up by the operation ;
yet, in part from deference to M. Berthollet’s opinion, and
in part owing to the expence of the alkali, other means to
produce the effe& were attempted.

Qne of the firft of thefe, pra@ifed by the bleachers of
cotton-hefe, at Nottingham, was to receive the dephlogifti-
cated muriatic gas into a fmall air-tight chamber, in the
upper part of which the goods were f{ufpended from a
frame, whilft at fome diftance below was water, fometimes
impregnated with ley of pot-ath, and fometimes with lime-
water, or water mixed with lime, The gas was introduced
betwixt the fluid and the goods, amongft which it afcended
and mixed ; at the fame time, by occafionally immerfing
the goods in the fluid below, it was fought to modify the
action of the acid. This was effeCted by means of a pole,
or long lever, conne&ed with the frame on which the goods
were {ulpended, the centre of which pole moved on a fwivel

-fixed in-a hele in the partition, occafionally ftopped with
clay, and enabled 2 perfon to let the goods down into the
fluid, not always however without inconvenience, which oc-
cafioned it the name of the Bedlam Procefs.

Refpe&ing. the above procefs it muft be obferved, that
the acid is much more powerful or adtive in the Rate of gas
than in any other way; and though the occafional immerfion
of the goods into the fluid below, corre&ed in fome degree
its violent effedts, yet the dyed colours difappeared more
rapidly in this than in apy other procefs, and the fabric
itfelf was fometimes injured.

The next procels attempted by the bleachers, was to put
into the receiver, filled with water, a quantity of pulverized
Jime, then the goods themfelves, and the whole agitated
during the admiffion of the gas; the confequence of which
was, that the goods thus mixed with lime were partially
coated with it ; and this coating being unequal, the ation
of the acid upon it was irregular, leaving at the fanie time
the parts uncoated to receive the whole action of the bleacha
ing powers; hence inequality of bleaching enfued; and an
infurmountable  difficulty in preferving the dyed colours:
ef the goods to be bleached. .

Having noticed the imperfeions of the two laft procefles,
we fhall obferve that lime-water, or a pure chemical folution
of lime in water, has been fometimes {ubflituted inftead of a

folution of alkalies in the receiver, but was net, when ufed

in that maoner, found to anfwer fo well as the alkaline fo-
lution. o . :

Vor. IV,

That lime-water coutd produce no valuable effeft beyond

.what was' derived from M. Berthollet’s mode, or from fiin-

ple water, muft be evident, when it is confidered that water
can diffolve no more than . tith part of its weight of limte,
a quantity whollyinfignificant in neutralizing the oxygenated
muriatic acid for the purpofe of the bleacher; nor could pul-
verized lime, merely thrown into the water of the receiver,
ferve a better purpofe, fince, from its being fpecifically
heavier than the water, all beyond the quantity in chemical
folution {ubfided and remained nearly ufclefs at the bottom .
of the receiver, ~

It has been already mentioned, in noticing the application

«of alkaline leys in bleaching, that the more iutelligent

bleachets, in preparing their ath-leys, made ufe of quicklime
to augment the power of the alkali, when {uch alkali was in
a mild flate, or, in other words, combined with fixed -
air, or, as it is now termed, carboaic acid; the at-
trattion of cauftic lime for the carbonic acid being ftronger
than that of athes. Hence, on cauftic lime being thrown
into mild' ath-ley, the carbenic acid, by which the afles
were rendered mild, abandons the alkali to combine with
the lime, leaving the afhes in their cauftic ftate.

But, although the attraction of carbonic acid is ftronger
for lime than for alkali, the contrary is the cafe with the oxy-
genated muriatic acid, as it abandons lime to combine with
athes, leaving the lime to precipitate.

This obfervation is made in order to guard the ignorant
bleacher from miftakes, who, from having mixed lime with
his afh-ley in the receiver, in the preparation of the oxygen-
ated marie acid, may fuppofe it afts in a fimilar manner ;
but not a particle of lime is acted upon by the acid, whillt
afhes remain to combine with it; the only effeét of the lime
there, being to abftrat from the athes any fixed air they may
contain, and fo difpofe the alkali to abforb more of the oxy-
genated muriatic acid.

Befides the procefles above mentioned, the bleachers at-
tempted to unite the oxygenated muriatic acid with clay; but
as the clay has fcarcely any affinity with it, the liquor thus

“made was little, if atall, fuperior to that of M. Berthollet.

Such were the attempts made from the year 1786; and
the oxygenated muriatic acid combined with pot-afh was in
general ufe by the bleacher until 1798, when Mr. Tennant,
of Glafgow, bya well conduéted feries of experiments, formed
what may not improperly be called a new erain bleaching.

Mr. Tennant, having feen fo long a period elapfe without
any material improvement in bleaching, and -the- alkali,
though an expenfive ingredient, regarded by the bleacheras
an indifpenfible article to unite with the oxygenated muria~
tic acid in the receiver, made fome trials with the earths
ftrontites and barytes, and with fuccefs, Their folubility -
in water enabled him to combine them with a fufficient
quantity of oxygenated muriatic acid to ferve the purpofe :
but the fearcity of ftrontites; and the difficulty of {epatating
barytes from the vitriolic acid, with which it is ufuaily found
in combination, rendered thefe difcoveries rather objedts of
curiofity than ufe: . )

Mz. Tennant had previoufly made experiments to combine
the oxygenated muriatic acid with lime and lime-water, in -
the modes above-mentioned, but found they were not ade-
quate to the purpofes intended ; the lime in general remain-
ing at the bottom of the receiver uncombined with the gasy
which was the neceflary confequence of thelime being fpeci-
fically heavier than, the water, and the gas much highter;
the water, by its interpofition betwixt the two {ubftances
whick ought to be combined, namely the oxygenated muri-
atic gas and the lime, preventiag their union. ‘To bring
the pulverized lime into conta& with the gas as quickly as

4 E it
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it entered the teceiver, became then the object of his atten-
tion 3 and for this purpofe he found it was neceffary to keep
the lime floating, or diffufed through the fluid, which he
ducceeded in- accomplifhing by two different methods ; oue
_of which was by increafing the fpecific gravity of the water
in the receiver, by the addition of common falt, and thus re-
" tarding the lime from fubfiding; the other mode was by
conftant agitation of the lime in the water in the receiver, to
“keep the ime diffufed through the fluid, during the time the
oxygenated muriatic gas was introduced ; and by this means
e fucceeded in uniting and retaining a much greater quan-
tity of gas with thé mixture, than by any method heretofore
ufed, and without the addition of any afhes or alkaline {ub-
ftances. :

A very material advantage was gained by this difcovery;
namely, that it uniformly afforded {ecurity to the dyed co-
Isurs in a {uperior degree to the alkaline ley.

It is well known, that in the alkali of commerce, fuch as
pot-ath or pearl-ath, a large and very irregular proportion
of neutral falts is intermixed, which are foluble along with
the alkali in water, thereby fo far contaminating the ley,
that the bleacher is alwaysuncertain what quantity of pure
and adtive alkali it contains. In bucking or boiling cotton
goods, the detriment from thefe neutral falts is not fo great,

_as a repetition of the procefs may compenfate for thofe ad-
mixtures in the ley : but in the bleaching liquor formed by
the mixture of the oxygenated maviatic gas with {uch ley,
if there is a deficiency of alkali, the uncombined oxymuriatic
acid immediately attacks the dyed colours of the goods, and
difcharges them, and thus confiderable damage frequently
occurs before the real origin of the evil is afcertained and
‘corre¢ted.  The bleacher 1s keptin a conftant ftate of alarm
refpedting the guality of the afhes he makes ufe of, befides
the great coft of their purchafe. In ufing lime for the fame
purpofe, the expence is a mere trifle; what is not combined
with the oxymuriatic acid precipitates, after the agitation
is over, leaving a pure liquor free from all uncombined
acid.

Simple as. the combination of the lime with the oxygen-
ated muriatic acid may now appear, yet it was a long time
attempted in vain; but this, perhaps, will not be fuch a
matter of {urprize, when we refle&t that the French chemifts,
whofe opinions were regarded generally as law. by the com-
mon bleachers, and whofe treatifes on the fubjeét of bleach-
ing- were almoft. the only accounts publithed, confidered
lime as no farther ufeful in bleaching, than in abforbing the
carbonic acid or fixed air n{ually combined with alkalies or
afhes ; and thus rendering the alkaline ley more difpofed to
unite with the. oxygenated muriatic gas, when expofed to
its contaét. in the receiver, to form, as it is called, the liquor
de Javelle ; or when intended for ufe as a mere alkaline ley,

. to render its a&ion more powerful on the oily particles in
the vegetable fibre, on a fimilar principle to the formation of
foap."

Rn excellent treatife on the fubjeét of bleaching, in the
Englifh language, viz. ¢ The Report on Experiments made
by order of the right honourable the truftees of the linen
and hempen manufactures to afceitain the comparative me-
rits of fpecimens of oxygenated muriatic bleaching liquids,””
publithed at Dublin in the year 1791, in claim of a bounty
offered by the truitees, appears to convey no. further knows
ledge of the ufe of lime in bleaching at that time than in
promoting the feparation of the carbonic acid from the leys,
whether they were afterwards to be ufed alone, or in the
preparation of the oxygenated muriatic acid. Mr. Rofe’s
experiments in this report contain, however, much ufeful
information, which we fhall further notice.

The fimplicity of Mr. Tepnant’s invention of retaining &
greater quantity of the oxygenated miuriatic gas, by agitas
tion of a {ufficiency of lime in the water of the receiver,.
{hould be no derogation to. its- real merit. In fubftituting
lime for pot-ath, an article, not only of foreign produce, but
expenfive, he has benefited this country, to an extent almoft
beyond conception ; it having been proved upon oath, that
by the ufe of Mr. Tennant’s procefs, the confumption of
athes at a fingle bleaching-green has been reduced three thou-
fand pounds fterling in value in one year. A patent for Mr.
Tennant’s inventionwas granted himin the year 1798 but
as frequently happens in patent caufes, on a late trial of its
validity, fome circumftances arofe from which the jury
thought themfelves juftified in reverfing the patent ;- we
have therefore with confiderable pains colle¢ted for the’
public benefit an account of his procefs, and the moft ap~
proved mode of putting it in practice, either on a {mall or
an extenfive fcale, as will be fcen by a reference to Plase I.
of Bleaching hereafter deferibed.

Mr. Tennant’s method of ufing calcareous earth for neu»
tralizing the muriatic acid gas, and forming the oxy-muriat
of lime employed in bleaching is as follows } viz.—In a res
ceiver capable of containing one hundred and forty gallons
wine meafure, diffolve thirty pounds of common falt, which
appear ufeful only in giving an additional degree of fpecific
gravity to the water, and by that means making it eafier to
keep the lime to be afterwards added, in {ufpenfion; when
this falt is diffolved, add fixty pounds of finely powdered
quicklime, and into the retort of the apparatus put thirty
pounds of powdered manganefe, mixed up with thirty pounds
of common falt, upon which pour thirty pounds of ful-
phuric acid (oil of vitriol), previoufly diluted with its bulk
of water, and the ufual precaution of luting the veflel being
taken, proceed to diftillation. When the gas begins to ap-
pear, the agitation of the lime and water in the receiver
muft commence, ‘which fhould be continued by means of a
wooden paddle or rake, or fimilar contrivance, without in-
termiffion, until the materials in the retort, after heat being
employed as ufual, will not yield any more oxygenated mu-
riatic acid gas. 'Then the whole fhould be allowed to re-
main at reft for two or three hours, when the clear liquor
in the receiver, may be drawn off for ufe, and mixed with
water in {uch proportions as may be found neceffarg', previous
to the immerfion of the goods to be bleached.

- The principal point of attention in preparing this oxygen-
ated muriat of lime iz, to obtain a complete diffufion of the
lime through the mixture, ora mechanical {fufpenfion of it in
the water during the operation, {o that every particle of the
lime may, by agitation, be expofed to the action of the gas,
inftead of merely its upper {urface, as had been formerly
pratifed. By the prefent means, the oxygenated muriatic
acid gas is ablorbed with eafe, and meets with a {ufficient
quantity of lime to produce a ftrong folution of oxygenated.
muriat of lime, without any uncombined oxygenated muria-
tic acid ; a thing which could not be otherwife effe¢ted. The
addition of the common falt in the receiver may even be
omitted, without prejudice, if the agitation of the lime be
well managed. :

Plate 1. fig. 2. of Bleaching, thews a longitudinal feétion
of a method, which hasbeen praftifed in Ireland for diftilla-
tion of the oxygenated muriatic acid, and the formation of
the oxygenated muriat of lime. 4, the afh-hole ; 4, the fire
under the iron pot or veffel ; ¢, the apeiture through which
it is fupplied with coals; 4, the entrance to the afh-hole,
which may be provided with a ftopper of burnt clay, or
earthen ware, to regulate the draught of the fire, by means

of the handle fhewn by dotted lines: ¢, a caft-iron pot or
veflely
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< wellel, nearly filled with water, in which the leaden retort is
placed ; #; a tripod of iron, on which the retort Rands; g¢,
the leaden retort, from which the gas is to be diftilled ; 4,2
tunnel of hent lead, though which the oil of vitriol ({ul-
‘phuric acid) is to be introduced into the retort; 7, a leaden
cover,ditted and luted to the neck of the retort, having three
apertures, viz. for the introduction of the tunnel, the rod
of .the agitator, and the tube of the condenfer ; £, the agi-
tator, formed of a rod of iroa coated with lead, having
fome arms- at its lower end to ftir the materials within the.
retort. At the part where the rod paffes through the cover,
a leaden collar or cap is foldered, to prevent the agitator
from defcending too low ; thefe two parts are made in a co-.
nical form, to fit exadly, and thus prevent the efcape of the
gas; /, a leaden tube or pipe, of three inches bore, to con-
duct the gas into the tubulated refervoir ; m, the leaden re-

fervoir, formed upon the principle of Wolfe’s apparatus ;’
the tube, /, defcends by the firft aperture, m, to the bottom .

of the refervoir, which is about two thirds. full of water.
"T'he f{mall portion of fulphuric acid, which rifes in. diftil-
lation, unites with this water; the oxygerated muriatic acid,
which traverfes this water, pafles by thz pipe, #, into
the receiver or condenfer, 00, which is a wooden veflel, in
the midft of which is placed an agitator, p, the arms of
which raking up the lime caufe it to combine with the gas,
in proportion as it arifes in bubbles from the lower extremity
of the leaden pipe, 7:

The proje&tions of wood, gg7¢, fixed to the ftaves within
the tub, countera@ the rotatory motion of the arms of the
agitator, and thus affift the combination of the gas with the
lime and water. The cover of this tub is fixed clofe upon
the edge of it at 7 ; the cover having a groove in it to unite
them tighter together; s, a cock to draw off the liquor,
when fufficiently impregnated for ufe ; # a wooden handle
to give motion to the agitator. The joints may be luted
with clay, to prevent the efcape of the gas.

Fig. 3, and 4, fhew Mr. Tennant’s improved machinery for
preparing the oxy-muriat of lime. The outdine, A, (fg. 3.)
1s the flll, made of lead, of a circular form,  having a
double flange at the top, which is filled with water, to
prevent the gas from efcaping in that direction. B, the
leaden cover of the ftill, having a- flange on the under fide,
which goes into the double flange of the ftill, and having a
double flange on the upper fide, which is filled with water ;
the inner part of this double flange confifts of a fhort tube,
which goes quitc through the cover, opening by this means
a communication with the ftill, and allowing the gas to efcape
through the long leaden: pipe inferted mto it, and from
thence into the receiver, as explained at fig. 4, where there
is a fe@ion of the ftill, furnace, and receiver; a, the ftill ; ,
an iron pan in which the ftill is placed on an iron ftand;
this pan is then nearly filled with water; ¢, the five-place; &,
the furnace doorj; ¢, the afh-hole; f, double flange filled
with water ; g, the cover, with flanges on the upper fid&
filled with water. D, the receiver, made of wood, and lined
with lead ; i, a double flange filled with water, the interior
pipe communicating with the infide of the receiver, and
bent horizontally as at £, from whence the gas iffues into
the receiver ; /, /, two fhort pipesinferted in- the top of the
receiver, through which the rods of the agitators have a
free motion 3 m, m, a ftopper in the top of the receiver,
clofed when the receiver is at work, but fufficiently large,
if regroved, to admit a perfou into the infide to repair or
cleanfe it, when neceflary ; #, #, two paddles, or agitators,

_ generally of a {quare form, and of a fimilar conftruction to
the head of a churn ftaff; o, 0, the rods of the agitators
attacked by iron pins to the lever, ¢, which lever has flits at

the place of junction, to allow the rods to rife and fall per-
pendicularly ; p, the fulcrum or fupport of the lever; ¢,
the lever, which, by a proper motion communicated to it,-
alternately raifes and deprefles the agitators in the receiver;
7y a rod conneéing the lever ¢, with tlie lever s, which laft
lever is put in motion by the wheel E; #, a balance weight
placed at the other end of the lever; the beam fupporting
the fulcrum of the lever being near the letter 5. E, the
wheel to be put in motion by water, or in any ather vn%’
having a crank, #, communicating by an upright thaft'with
the lever s.

It will be found that the flanges, filled with-water, pre-
clude the neceffity of the application of any lute, and occa-
fion the operation to be condu€ted in a cleaner, cheaper,
and more expeditions mode, than formerly employed.

T'o defcribe ‘the proporticns of the feveral articles ufed in
the procefs of bleaching, avould carry us far beyond the -
bounds which can be allotted in the prefent publication ; we
fhall, therefore, give the following fhort but clear account of
the mode we recommend to be praétifed, to procure the m.oﬂ:
perfe@ and durable white on cotton goods, after their being
taken from the weaver ; which is, firft, to wet them thorough-
ly in cold water; then to allow them to fteep in cold, or luke-
warm water, from 12 to 36 hours, according as they are of
a ftrong or thin fabric; then to wafh them well in clean
cold water ; afterwards to buck or boil them ina cauftic
alkaline ley ; then to wafh the goods well in clean water,
and afterwards immerfe them in diluted oxymuriate of lime,
and wath them, repe'atingthe operations of the alkaline leys,
and the oxymuriate of lime, till the goods are perfectly
white ; then to pafe the goods through the diluted fulphuric
acid liquor, wafhing them well afterwards; laftly, to pals
them through a weak ley of pearl-athes, or of foap, and agam
through clean water, before drying and finithing them 5 -
which ﬁni{hing of the goods confifts in ftarching, bluemg,
rolling, or callendering them as fathion dire&s, or the parti-
cular market for which they are intended, may require.

It is to be remarked, that the immerfion of the goods in
the vitriolic fours, and alfo in pearl-afh, or fo2p liquor, is
neceflary at the end of the procefs, to prevent abrowa hue
which the cloths that are bleached white from the oxypye-
nated muriatic acid, without fuch precaution, are apt 1o

revert to. . i
By experiments made at Rouen on cotton thread, with a

view to.afcertain whether the old ornew mode of bleaching
was more prejudicial to the fabric, it was proved that the
cotton thread bleached.in the new mode bore, without
breaking, confiderably ‘more weight than that bleached in
the old method, and was lefs injured in texture,

In the report on experiments, made by order of the truf-
tees of the linen and hempen manufaQures at Dublin, in the
year 1791, with a view to afcertain the comparative wmerits of
feveral {pecimens of bleaching liquids fent for their exami=
nation, the following mode ot bleaching appeared to be the
beft for linens, and though executed on 2 {mall fcale, will
convey the principal neceflary information. '

May 11th, 1791. The linen was fteeped, in the ftate re-
ceived from the loom, into water of a heat {uflicient to bear
the hand, and left in the veflel.

May 16th. The linen was wathed out of the liquor, in
which’ a pretty ftrong fermentation was obferved to have
taken place. . ,

May 17th. Finithed making a motherley, which was
made. in the following manner : three pounds and a half of
lime were flaked, and mixed with ten gallons of water ; four~
teen pounds of Dantzic pearl-ath were diffolved in fome of
this water ; thea mixed the whole; when it Lad fettled, it

‘ 4E2 was
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was filtered thraugh a coarle cloth, and the refiduum wafthed
sepeatedly in- four gallons of .water, to ohtain the whole
firength of the alkali; the whole feurteen gallons being
then carefully mixed, the ley proved, by very accurate
weighing, to contain twelve ounces of cauftic ajkaline falt to
the gallon. From this, a ley was.made from the work, by
" adding fix parts of water to one of the mother-ley ; thus
each gallon. of the working ley contained one ounce, five
dtachms, and forty-three grains of cauftic alkali.

"The boiler being charged with this ley, the linen, which
had been fpittle wathed, was fteeped in it cold for one hour;
then broughg up by a very gentle heat to a fimmering boil,
which was comtinued for threc hours; the cloth was then
well wathed outy and leftin fteep for that night.

May 18th. Wathed out the above linen in frefh water ;
hung it on cards in the open air, watering it feveral times
in the day. '

May 19th. TFinding the cloth not fo well cleared as
could be withed, the beiler was again charged with one of
mother-ley, to four of water, which made the ftrength two
-ounces, three drachms, twelve grains of cauftic alkali to the
gallon. In this was boiled another piece of linen which had
been fpittle walhed as the others; and after it was boiled,
it was well wathed out. : -

May 20th. Steeped the wholg of the linens for fix hours
in the liquid prepared with the oxymuriatic acid of the feve-
ral claimants ; afterwards wathed them well out, and left
them fteeping in cold water all night.

May 21ft.  Wafhed out all the above linens, and when
dry, boiled the whole parcel as before in one of the mother-
leys, to five of water, containing two ounces of cauftic
alkaline falt to the gallon ; wafhed them well out of the ley,
and left them to fteep in pure water till Monday morning,
the 234 inftant.

May 24th. Steeped the linens for the fecond timein the
oxygenated muriatic acid for fix hours j then wafhed them
out, and left them to fteep all night in cold water.

May 25th. Having charged the copper with a ley made
from one of. mother-ley, to fix of water, containing one
ounce, five drachms, and farty-three grains of cauftic alka-
line falt to the gallon, the linens were hoiled in this for the
third time, with a very gentle fimmering- heat for three
hours ; they were then wathed out, and left to fteep.

-May 27th.  Steeped all the linens for the third time fix
hours in oxygenated muriatic acid as before; wathed them
out, and left them in water all night.- :

May 28th. Immerfed all the linens which had been
fteeped yeiterday-in the oxygenated muriatic acid, in-a weak
vitriolic acid’ for four hours ; then wafthed them out, and
left them ftecping in cald water. - )

May. 29th. Wathed and dried the linen cloth which had:
been foured yefterday. : '

-June 1ft.  Boiled all the linen which had been foured ina.
ftrong lather of foap. .

June 2d.  Soured and wathed out -all the linen whick.had
been boiled in a {oap lather yefterday. 'Fhis operation
finifhed that experiment, in which the.abave linens were firft
fteeped in water; then boiled. in caaftic alkaline ley, and.
fkceped in oxygenated muriatic acid’ alternately: four times ;
then foured in vitriolic acid, foaped and foured again.

The above experiments were made, with various. others,.
by Mr. John Arbuthnot, and Mr. John Clarke ; and on the
trials of the different. fpecimens of the oxygenated muriatic
acid, the preference was given to that prepared by Mr.
Robert Roe, of Bing’s End, on'the principle of the javelle.
liquor - mentioned by Mr. Bartholles, by. adding a {olution
of:alkali in water in the receiver, Mr. Roe’sbeft prepara-

tion, of which was made by adding thirty-eight pounds of”
quicklime to-114lb, of pearl-ath, which made a cauftic ley.
of about nine pounds weight per gallon ; he found cauttic
ley more fufceptible of imbibing the gas and retaining it,.
than mild ley of equal firength.

From the different experiments made to bleach various.

- articles at the above time, the following inferences may be.

deduced, viz. that allowing cotton or linen, when raw from
the loom, to ferment, by fteeping in warm water a confi-
derable time before boiling the cloth in an alkaline ley,. is
of canfiderable fervice.

- That cloth, or yarn is not injured by fteeping for fix hours
together in oxygenated muriatic acid. )

That ftrong alkaline leys anfwer better than weak ones,
at the commencement of ufing the leys,

That the white colour of bleached ecloth can be better
judged of wet than when dry.

That very minute attention in excluding light and air is
not abfolutely neceflary in bleaching with oxygenated mu-
riatic acid.

That purging or clearing yarn er cloth in an alkaline ley,.
previous to fteeping in oxygenated muriatic acid, is abfo-
lutely neceffary.

. That the bleaching liquids made from oxygenated mu-
riatic acid, in which alkaline falt is blended in the compofi-
tion, require the cloth to be frequently fteeped in vitriolic
acid ; and that the oxygenated muriatic acid made with
water only, make more frequent boeilings of the cloth in al-
kaline leys neceffary.

That the lofs of the cloth in weight, when bleached by
the new method, is ouly one fourth, but by the old method:
one third.

That fteeping in warm water is infinitely better to extraét.
the fowen and dirt from the raw cloths, than boiling them
with foap or ley immediately as they come from the loom..

The hquors of .the oxygenated muriatic acid, and alfo-
thofe made from the vitriolic acid, may be repeatedly ufed
without detriment, till the whole ftrength is exhaufted.

. The cloth or linen, in the acid bleaching liquors, fhould:
be moved in the liquox every hour, that every part may be-
equally cleared. . - ‘

- It is difficult to afcertain the ftrength of the leys proper
for ufe in bleaching cotton or linen, as the alkalies or athes
differ fo greatly in purity, and the admixture generally
found in them of neutral falts prevents the hydrometer
from being a regular teft. The common allowance for
bleaching ﬁnens m Ireland, is flated by Mr. Higgins, in his ~
ingenious memoir in the Ttarfadtions of the Dublin Societys
to be for fixty gallons of water; fix pounds.of barilla, or
four pounds of pot-ath at the leaft, and moft bleachers ufe
more -than this. ’

"To difcoveradulterated pot-afth, Mr. Higginsrecommends .
the following method. The fpecimen of aflies being firft
weighed, is digefted for a few minutes on a fand-bath, in
twice its weight of water, in a heat of. about 212 degrees, .
and inftantly ftirred. It is: then removed from the fand-
bath, and before it is: cooled to the temperature of the at-
mofphere, it muft be filtered through paper.. When all the
liquor has paffed thmugh the filter, a {mall quantity of cold
water is. gradually péured upon the faline refiduum or the
filter, in order to wath through the whole of the alkali.
The undiffolved falt fulphate of pot-ath (vitriolated tartar,)
resaining on the filter, is afterwards dried ‘and weighed, to
afcertain the quantity. . o

To determme whether any commeon falt is-fufpended in
the liguor which:lmas. been.: filtered; evaporate- the clear folu-
tion a little on a {and-bath, ard fet it in a-cold place fer 24

hours
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_ Foursy at the end of which time, any common falt it
contains will be found cryftallized in regular cubes at the
bottom of the veffel ; pour off the-clear liquor, and repeat
the procefs, till no more cubic cryftals are produced. Ifit
is defired to be very accurate in.the analyfis, before the com-
mon {alt (muriate of foda) thus procured is weighed, fome
muriatic acid may be poured upon it, in order to take up
any of the pure pot-afh: which may have adhered during its
cryftallization.. The muriatic acid, with fuch of the a kali
as it has diffolved, may be then drained off and thrown away,
and the muriate of {oda dried and weighed.

The fum of the impurities being then fubtratted from the
weight of the fpecimen, the quantity of the pure pot-ath is
afcertained.. )

To fhewn what quantity of mere alkaliis contained in
100lb. avoirdupois of feveral different alkaline falts examined
by Mr: Kirwan, we fhall add the following table, publithed
by him in the Irifh Tranfaétions, in 178g.

One hundred Pounds, Mincral Alkali.

Cryftallized foda - yielded - 2clbs.
Sweet Barilla - - - 24
Mealy’s cunnamara kelp - - 2.437
- Do. defulphurated by fixed air - - 44457
Strangford kelp - - - - 1.25
One hundred Pounds. Vegetable Alkali.
Pantzic pearl-ath - yielded - 63.33lbs.
Clarke’s refined ath. - .- 26.875
Cathup - Co- - 19.376
Common raw Irifh weed-ath - - 1.666
Do. flightly calcined - - 4.666.

It is much to be regretted that, confidering the immenfe
quantities of pure marine alkali which could be procured at
a cheap rate from the Eaft Indies, fo little attention
fhould be paid by the Eaft India company to an article
which would be {o profitable a branch of commerce to them,
and prevent a confiderable fum being paid to other nations.
The mineral alkali procured from the Eaft Indies, is much
purer than what is obtained from Barilla; and a prepara-
tion exaétly {imilar in appearance and quality to the Alicant
Barilla, may be made with great zdvantage to the manufac-
turer, from a mixture of the Eaft India mineral alkali with the
common Scotch kelp, for the purpofes of the bleacher,.the
foap-maker, or the T'urkey red dyer. To fhew the import-
ance of this obje&, the following table of the imports into
Great Britain are annesed ¥or feven years, - :

Barilla. Pot-Athes. Pearl-Athes.
1796 86.723 cwt. 62.829 cwt.  45.2g0 cwt.
1797 51.1C§, 57.826  ° 36.674
1798 123.990 81.482 60.691
© 1799 146.163 77246 51.792
18e0. 175.629 135.470 45.161
- 1801 63.210 9e.523 54835

1802 151.796 48.054 64.288
When it is:confidered that 20 pounds of the mmeral abkali
brought from India in.a powdery ftate, as it ufually is; will,
by mere folution in water, yield joolbs. of the cryftallized
foda fold inthe fhops, it will be feen, that the purchafe of
the mineral alkali from the Eaft India company, will be an
object.well deferving the attention of the bleachersand foap-
boilers ; and far preferable to. the ufe of: Spanith kelp or
Barilla. : :

‘Mr. Kirwan, by means of muriatie: acid, precipitated. the
colouring matter from an alkaline ley, faturated with the
colouring matter of linen yarn, and found it te poffefs the
following properties. When fuffered. to.dry- for fome time

on & filter, it affumed.a dark:green colour, and:felt fomewhat .

clammy, like moift clay. His obfervations in the Irifh
Tranfactions for 1789, are as follow : -

- «Itook, fays he, afmall portion of it, and added to it 6o
times its weight of boiling water, but not a particle of it was
diffolved.. The remainder I dried in a fand-heat ; it then
affumed a thining black colour¢ became more brittle, but
internally remained of a greenifh yellow, and weighed one
ounce and a half.” '

¢« By treating eight quarts more of the faturated ley in
the fame manner, I obtained a further quantity of the
greenifh depofit, on which I madethe following experiments:

tit. Having digefted a portion of it in retified fpirits of
wine, it communicated to it a reddifh hue, and was, in a
great meafure, diffolved, but by the effufion of diftilled
water, the folution became milky, and a white depofit was
gradually formed ; the black matter diffolved in the fame
manner.

2d. Neither the green nor the black matter was folublein
oil of turpentine or ﬁnfeed oil, by a long continued digeftion.

3d.- The black matter being placed on a red-hot irony.
burned with a yellow flame and black f{moke, leaving a
coaly refiduum.

4th. The green matter being put into the vitriolic, marine -
and nitrous acids, communicated-a brownifh tinge to the two

* former, and a greenifh to the latter, but did not feem at all-

diminifhed.

<« Hence, it appears, that the matter extracted by alkalies .
from linen yarn, 1s a peculiar fort of refin, different from
pure refins only by its infolubility in effential oils, and in-
this refpeét refembling lacs.. 1 now proceeded to examine
the powers of the difterent alkelies on this: fubftance, eight:
grains of it being digefted in a folution of cryftalized mi--
neral alkali, faturated in the temperature of 62°, inftantly
communicated to the folution a dark brown celour ; twe-
meafures (each of which would contain eleven pennyweights
of water), did not entirely diffolve this fubftance. Two
meafures of the mild vegetable alkali diffolved the whole.”’

¢ QOne meafure of cauftic mineral alkali, whofe {pecific-
gravity was 1.053, diffolved.nearly: the whole, leaving only
a white refiduom.”

¢ One meafure of cauftic vegetable alkali, whofe fpecific
gravity was 1,039, diffolved the' whole.””

¢« One meafure of liver of {ulphurs.whofe fpecific gravity:
was 1.1%0, diffolved the whole.”

«-One mealure of cauftic volatile alkali diffolved alfo a
portion.of this matter.”

The:colouring matter of cotton is much more {oluble in:
alkali, than that of linen: henece the greater facility: with .
which cotton is bleached. )

"The theory of bleaching vegetable matter, aswe have
before obferved to have been defcribed by Mi, Deéfaval,.
depends on removing the colouring matters, whether natural”
or accidental, which cover their {olid fibraus- parts, whick.
are the only parts endued with a refleGive power.

Raw cotton or linen, boiled in a diluted fohution of "
cauttic alkali, gives to-the liquor a deep brows. coldur; and-
deftroys- its caufticity; and frefh portrons of .cléar ley ap-
plied a fecond or third time, will preduce-a fimilar effet; .
but im an inferior degree. If the cotten or linen-be now
plunged into the oxymuriatic acid,’ andallowed to remain a
fhort time, they will beeome white; and if they-are then..
plunged into aw alkaline ley, thé liquer will- again become -
brown, and lofe its caufticity. :

On faturating either the firft or laft of the alkaline {olu- -
tions with an acidy. a fimilar precipitate is* obtained from:
each, of a dark coloured matter; almoft infolublein watersy .
but foluble in cauftic alkalis.

Hence -



Hence it appears, that after raw cottom or linen has been
acted upon by alkalies for two or three times, they have no
further efleét upon it, till the cloth comes in contact with
oxygen or pure air, either by immerfion in the oxygenated
muriatic acid, or by expofure to the atmquh_ere s and it 1s
on account of the peedy action of the acid, in comparifon
with that of the atmofphere, that the new mode of bleach-
ing is now. generally adopted. )

M. Berthollet, and the modern chemifts fuppofe, that the
colouring matter of linen is compofed principally of carbon
and hydrogen ; and they conclude, that lmfen, l‘)lez'iched by
the oxymuriatic acid, becomes yello_w on th.xs prmcxple_, that
when the oxymuriatic acid renders linen whxte_, a quantity of
oxygen has combined with the colouring particles; but that
this oxygen gradually enters into a combination with the
hydrogen, and forms water which paﬁ'c?s oifé that then the
carbon becomes predominant, and the linen, in confequence,
affumes a yellow colour. ’

The old chemifts, on the principles of Stahl? would fay,
that a part “of the dephlogifticated marine acid, (oxymu-
riatic acid,) after the cloth had been a&ed upon by the
alkali, abforbed fuch phlogiftic colouring matter from the
cloth, as the alkali had no affinity for; and thus becatme
diluted common marine acid, which has a great at:ra&an
to cotton or linen, and, if expofed to amoderate heat, will
a& upon the texture of the cloth, and render 1t of a yellow
colour. ]

We notice this circumftance in two different points of
view, thatthe blexcher may be aware of the necefﬁty of ap-
plying, in either cafe, a weak .l.ey of pearl-_’tfh', ultimately
after the ufe ‘of the muriatic acid, to preventithis yellownets
from occurring ; and alfo that the reader may comprehend
the reafoning of Home, and other p?rfons who havg written
upon the fubject of bleaching, previously to Mr. Scheele’s
.difcovery.

To recover the pure alkali from the black coloured leys,
which have been ufed in bleaching, and to render them
equally proper for the fame purpole, has been for a confider-
able .time a material objeét in the neighbourhood of Man.
chefter, and practifed with great fuccefs. -

To effe& this, the black or brown ftrong leys, which have
beenleft after bucking linen, or cotton yarn,or goods?or faved
after wringing them,isput intoanoblong flat fhallowiron pan,
made of plateiron, rivetted together. ( See PlatelV. fig. 4, 5.)
nder thispan a fire is made, and the old leys gradually
evaporated, till they become of a confiftence nearly refem-

bling tar ; the matter is then put into. cafks, -and carried to’

the reverberatory furnace, Plate IV. fig. 6,7. where it is laded
or poured into the cavity or bed within the furpacp ; the fire
being then made, aéts powerfully on the alkaline mafs ;

gradually dries the water left amongit it 5 then ats on the

colouring matter the ley has abﬁra&e(} from the cloth, which
is partly diffipated in a black, offen'hve‘fmoke, 'fmd partly
deftroyéd by combuftion ; the calcination of the afhes is
affifted from time to time, by raking them up with a long
iron rod, in orderto expofe frefh furfaces to the flame ; the
heat is continued and increafed till the inflammable matter
amongft the alkali is diffipated, and the athes brought to a
perfect fluid flate; they are then let out by an aperture in

the fide of the furnace, into an old iron pot put into the

ground, and when cold, broken into {mall pie_ces for ule,
being frequently in a purer ftate than when firft imported.
Fig. 4. Plate IV. is a fetion of the evaporating pau for
the wafte leys, where A reprefents a flat won pan, of an
oblong fquare form, about fix inches deep, and of a fize pro-
portionate to the quantity of leys to be evaporated ; B, the
flre-place ; C, the afh-hole: D), the flue in which the fire
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a&ts under the pan; E. the chimney for the finoke ; F, the
brick work.

Fig. 5. Plate IV.isa bird’s eye view of the {ame evapora-.

ting pan, which is made of plates of beaten iron rivetted
together, as thewn in the plan; the fire-place underneath
it is marked by dotted lines at B, and the chimney flue
at I2.° .
Fig. 6. Plate IV, reprefents a longitudinal {ection of the
reverberatory furnace ufed in the preparation of athes, or.
{olid alkaline falts from the old leys atter evaporation, to a
proper confiftence; athe brick work ; &, the afh-hole; ¢,
a channel, or’ paffage under. the furnace, to admit a free
cutrent of air; d, the fire-grate; e, the fire-place; f; the
inuer part of the furnace; g, the bed of fire proof buick,
on which the watter Is calcined ;- 4, the alkaline ley to be
calcined 5 7, a door through which the ley is introduced by
an iron ladle into the furnace, and through which door the
matter, during calcination, is ftirred from time to time ; 4,
the paffage for the {fmoke, or chimney, which chimuey
thould be from 20 to 30 feet high; /, the upper part of the
furnace, arched like an oven ; p, the {eparation wall between
the fire and matter to be fluxed or calcined.’

g, 7. Plate 1V. reprefents the upper plan of the furnacey
of which fg. 6. is a {fe&ion; @, the outer walls; 4, the
afh-hole and draught-hole ; e, the iron grate of the fire-

place; g, the'bafon in which the leys are: calcined ; m, the

door through which foffil coal is thrown into the fire-place ;
7, an iren tube through which the afhes in fufion flow out
of the furnace when f{ufficiently calcined; o, an iron pot
into which the melted athes flow, and where they are fuffered
to cool; p, a wall of fire-brick between the fire-place and

" bafon, over which wall the fire paffes; #, the fteps leading

down to the afh-hole.

It is neceffary to remark, that all the interior part of the
reverberatory furnace thould be made of Welfh brick, or
fuch as will withftand the action of a ftrong fire ; the whole
building fhould be well bound together by iron bars, or
cramps. If fo conftrudted, it will laft for feveral years; and
when it then wants repair, the afhes, which will be found
aceumulated in the interftices of the brick-work, will defray
the expence of fuch repairs.

Having fhewn the methods generally ufed in bleaching
linen and cotton, we fhall notice a procefs lately difcovered by
Mr. W. Higginsof Dublin, for ufing the {fulpliuret of lime, as
a fubftitute tor pot-ath in bleaching. The fulphlret is pre-
pared in the manner following, viz. {ulphur or brimftone in
fine powder, four pounds; lime well flaked and fifted,
twenty pounds; water fixteen gallons; thefe are all to be
well mixed, and boiled for about half an hour in an iron
veflel, ftirring them brifkly from time to time. Soon after
the agitation of boiling is over, the folution of fulphuret of
lime clears, and may be drawn off free from the precipitate,
which is  confiderable, and which reits upon the bottom of
the boiler. The liquor, in this ftate, is nearly of the colour
of {mall beer, but not quite fo tranfparent.

Sixteen gallons of water are afterwards to be poured upon
the remaining precipitate in the boiler, in order to feparate
the whole of the fulphuret from it; the matter is then well
agitated, and muft, when fettled, be drawn off, and mixed
with the firft liquor; to thefe again thirty-three gallons more
of water may be added, which reduce thelignorto a proper
ftandard for fleeping the cloth. ]

Though either lime or {ulphur, feparately, is: very little
foluble in water, “yet this fulphuret of Lime is highly
{oluble. . .

This preparation has been applied,in the following rganner,

to the bleaching of linen in Ireland.
4 The
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The lineh, as it comes from the loom, 1s charged with
the weaver’s pafte or drefling, to difcharge which, the linen
muft be fteeped in water for about 48 hours, and afterwards
taken out and well wafhed ; In order to {eparate the refinous
matter inherent In the vegetable fibre, the linen muft then
be fteeped in the cold folution of fulphuret of lime (pre-
pared as above J; for about 12 or 18 hours ; then taken out
and well wafhed ;. when dry, it 1s to be fteeped in the oxy-
muriate of lime, prepated by Mr. Tennant’s procefs, for
12.0r 14 hours, and then wathed and dried. T'his procefs
is to be repeated by fix alternate immeefions in each liquor,
which ave {ufficient to whiten the linen.

Though we muft confefs, that we have fome doubts

refpe&ing the application of fulphuret of lime to fuperfede
the ufe of afhes, in bleaching goods intended to remain per-
fectly white, yet we think it incumbent upon us to fate,
that for goods previoufly bleached for dyeing, it poflefles
advantages -over thofe where alkalies have been ufed, and
which has been a&tually proved above 36 years ago, by the
practice of Mr. Peter Henry Otterfen, communicated by
him to the late Mr. John Wilfon, of Ainfworth, near Man-
chefter. Mr. Wilfon’s memory deferves every mark of
refpeét from the cotton manufaéturers of England, for his
numerous improvements in the bleaching, dyeing, and
finifhing of cotton goods. :
" For the ufe of private families, where the linen is dirtied
by perfpiration or greafe, it will be of great fervice towards
rendering it white, to fteep it for fome time in a clear liquor,
made by mixing one quart of quicklime in ten gallous of
water, letting the mixture ftand 24 heurs, and then ufing
the clear water drawn from the lime. After the linen has
been fteeped in this liquor, it thould be wathed as ufual, but
will require much lefs {foap to be ufed.

Cotton goods, after bleaching, were formerly dried in the
open air, on frames or tenter-rails, or on rails in covered
buildings, orinlarge robms or ftoves heated for the purpofe,
all which modes were attended with great delay and dif-
advantages. :

Thefe difficulties were removed in 1797 by an apparatus,
fimple in its conftrution, eafily managed, and of fingular
ufe in facilitating the procels ‘of the bleacher. TIor this
ufeful jnvention the public are indebted to John Burns, elq.
of Paifley.

By this difcovery the bleacher can erect a drying machine,
equally ufeful at all feafons, and in all weathers, at lefs than
one-tenth of the expence of former conftrutions, for doing
bufinefs to the fame extent. There is no rifk of damage
frem wind or rain, lefs chance of injury from fervants,
ewing to the fimple manner in which the goods are prepared.
They receive a fine glofs during the procefs of drying, the
colour is as well preferved as if dried in the open air, and
they cannot be injured by the heat. )

A contrivance fo  obvioufly beneficial and complete, was
foon introduced into general pratice in the weft of Scot-
land ; and fo undoubted were the claims of the above gen-
tleman to the originality of invention, that the bleachers in
the neighbourhood prefented him with a hand{fome donation
of filver plate, fuitably infcribed, in teftimony of their {fenfe
of his merit, and as {ome reward for communicating his plan
to the public. ‘

We are more particular in noticing this circumftance, as
fome other perfons have fubfequently taken out a patent for
the fame principle, with a little variation in the conftruétion of
the machine, but which alteration has not been found to

anfwer the purpofe as expefted. We fhall therefore now .

more particularly defcvibe Mr. Burns’s apparatus for drying.
Fig. 1. Plate II1. A is the boiler or fieam veflel ; B, the

fafety valve ; C, the hollow leaden pipe which conveys the
fteam from the boiler to the rollers; D, a brafs cock hol-
lowed to receive the pivot of the roller, reprefented in fig. 25
one of which cocks is fixed to the pipe under each roller,
and by opening which the fleam is admitted into the rollell‘;
E reprefents twelve rollers placed upon the cocks, one 0
which, néxt to D, has the cloth-upon it in the operation of
drying ; FFF, the wood frame in which the mach}nery is
placed ; GG G, thef{upporters of the leaden fteam pipe, and
of the trough H H, which trough is 15 inches broad at topa
to receive the water formed by the condenfed fteam as it
drops from the bottom of the rollers, E, and to conduétit ta
1, a{mall pipe extending from the trough, H, to the fun_nel,
K, which funnel has its lower pipe reaching to within eight
inches of the bottom of the boiler, to prevent the fteam from
iffuing out at its mouth, and which funnel keeps the boiler
fupplied with water to its proper height, or fhews when any
is wanted, as the fteam would arife throughit if water fhould
be wanting in the boiler. -
Fig. 2. Plate 111. thews one of the rollers feparate from
the frame. It is ufually five feet long, one foot In diameter,

_and made of double tinned fheet fron, and hollow in the

middle, for containing the fteam ; a is the lower pivot of the
roller, which is an open tube at the end for receiving the
fteam conveyed through it from the cock. This Fwot rifes
a foot within the roller, at the undet part of the roller; at d
is a fmall hole for allowing the condenfed fteam to drop into
the trough placed below it as above-mentioned ; 4, the other
pivot or axis of the roller, which is faftened to the top bar
of the frame by a latch, as reprefented in fig. 1.5 ¢. a YOW
of teeth fixed iuto a fmall flip of tinned fheet iron, foldered
to the roller, and thereby elevated to prevent the teeth
from tearing the cloth. ' . .

Fig. 3. Plate I1L. a machine about three feet in height,
for the “purpofe of lapping the cloth upon the rollers. A,
the box in which the cloth is firflt laid; ‘B, the fartheft
wooden roller, over which the cloth pafles from A, and
from thence under the wooden roller C, to the tin roller D,
on which it is lapped by turning it with the handle E;5 .
T, the cloth pafling under the roller C, to the tin rqller D,
on which, when it is lapped, it is ready to be carried and
placed in the drying machine; G, a weight hung from the.
projetion in the frame at H, over the roller B, o keep the
cloth fufficiently tight as it pafles from the box A, overthat -
roller to belapped on the drying roller D. o

Fig. 4. Plate 111. fhews another method of lapping the
cloth on the tin roller, previous to its bei_ng dried. A, a
perpendicular frame, in the front of which is placed the tin
roller B, with a handle for turning it at C; the cloth D
extends from the roller B over the wooden roller E, in a
fiame F to G, where its other end is attached by a wire run
acrofs it to fome wrapper or linen cloth, faftened to aboard
H, fixed below the roller B. L L are upright pofts fixed
to the outer fide of the bettom frame K K, having wooden
pegs NN in them, on the fide neareft the tin roller B. Rails
or rods are laid acrofs from thefe to fimilar pegs oppofite, tor -
prevent the cloth touching the ground when it is adjufting
in the beginning of the operatiou, and the number of thefe
pofts neceffary, therefore, are in proportion to the length
of the cloth. . : .

. At the commencement of lapping.the cloth on the tin
roller B, the frame F, moveable on fmall rollers 11, running
in gfooves on the frame K X, is drawn fo far back; that when
the cloth is faftened- to the wrapper G, one.half of the piece
reaches to the roller F, the other half paffed over that rollergy
reaches to the tin roller B, to which it isthen to be faftened.

'On turning the handle C, the.cloth is gradually lapped rour;d‘
the
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the roller B, the moveable frame F being drawn forward by
the Cl()t‘l{; for as the cloth is lapped on the roller B, the
frame T is drawn. towards it betwixt the uprights L1, and
by means of a projeéting wood forming an inclined plane fixed
at M,.(m each fide, near the top of the frame F, the rails O
are raifed off the pegs NN, and carried forward on the part
M of the f_rame F, without impeding its progrefs to the tin
roller B, till the wrapper G, to which the cloth is faftened,
pafles over the 1‘ol.ler, and the wire at G, which attaches it
fo the cl_oth, 1s withdrawn, leaving the whele of the cloth
te be dried on the tin roller B, which roller is then taken
out and placed in the drying frame. . '

To afcertain the firength of the oxygenated muriatic acid
ufed by the bleachers in Franee, Monf. Deferoizilles made
ufe of a folution of indigo in the vitriolic acid, for which pur-
pofe he takes one part of finely pulverized Guatimala indigo,
aud eight parts of concentrated vitriolic acid, which mixture
fhould be put in a glafs veflel, and kept of a gentle heat by
ftanding near the fire or in warm water all night, and repeat-
edly ftirred with a glafs rod or tube. When the folution is
complete, it is diluted with a thoufand parts of water. One
meafure of this folution is put into a graduated tube of glafs,
and oxygenated liquor is added, until the colour of the
indigo is completely deftroyed, and the ftrength of the
oxygenated liquor is afcertained by its power in difcharging
the colour, °

Mr. Rofe has recommended a method which is better
adapted for general ufe; which is, ¢ to have {fmall meafures
properly proportioned teo edch other, and when the liquid is
#rong, to prevent wafte of the indigo liquor prepared as
abey,e, and a tedious repetition of mea ures, let a fiall mea-
Ture of the liquor to be tried be put into a meafure contain-
ing 24 of the fame meafures of water (it then becomes di-
luted to a twenty-fifth part); to a meafure of this diluted
Jliguor add as many meafures of the blue teft as it will dif-
charge, which multiplied by 25, gives its whole ftrength.
It willbe proper to have a meafure of five for the fake of
difpatch, 1n adding the blue teft liquor. 1t is neceffary that
the ‘experimenter fhould fit low enough to view his meafures
borigontally, inorder that they may not be overfilled, other-
wife he may be deceived.
- «Great care thould be taken in the choice of the indigo and
‘the vitrjolic acid employed, for unlefs the indigo is of the
vguatun,ala %ind, or beft Eat India, and the wvatriolic acid
highly concentrated and pure, the colour produced will be
a greetiith brown, anftead of a bright blue.

Mz, Chaptal has employed the oxygenated muriatic acid

to the purpofe of bleaching paper, both by applying it to.

the rags before worked down, and to the pulp or pafte ; he
dlfo reftored the white to prints difcélo&eg by Ptime,’ by
 tmmerfing thém in the oxygenated muriatie aeid liquor, or
expofing them to the; aftion of its vapour. And feveral
patents have been grafighdyin this kingdom for bleaching
%ulp or paper, amongf “Which Meffrs. Clement and George
K aylor, Of}Mmd&qna, in Kent, have obtgined.one for kleach-
ing the pulp, by inclofing it with a liquor of oxygenated
Muriate of pot-afh, ina vefipl refembling a chwrn, eight feet
diameter at the great end, three feet four inches diameter at
the little ‘end, and two feet ten inches in the clear. This
wveffel revolvels‘upon anaxis at each end, and the pulp, by this
motion, and projedling parts within the veffel, is cenftantly
expofing frefa furfaces to the liquor, till the whole pulp: is
fufficiently whitened.
Mr. Blgg, of{ping, in Suffex, has finee obtained a patent
£°}’ bleaching paper,. and refloring to-whitenefs damaged or
.{nﬂd&we_é.paper, by expofing in clofe wooden veflels paper,
AP quantities of fix or eight fheets together, on weaden frames

placed at {mall diftances from each other, ‘to the aftion of
oxygenated muriatic gas, and after the paper is taken out,
prefled, and dried, previous to its being fized, wetting it in
a folution of alum water,

Another method he propofes, is by wetting and foaking
the paper in oxygenated muriatic acid liquor, till it is pro-
perly bleached; after which it fhould be well prefled
and dried, and wet out in the alum water, as in the other
procefs.

A patent has likewife been granted te Mr. EliasCarpenter,
of Bermondfey, Londoen, for a method of bleaching paper
in the water leaf or fheet, and fizing it without drying; he
ufes for this purpofe a {tout deal box or cafe, which muft be
carefully clofed, and capable of confining water or fteam
within this. The paper to be bleached is to -be hung on
ftrips of glafs, about 15 inches long, placed.in grooves within
the box, about four fheets on each firip ; the paper is taken
for this purpofe when preffed in the packs in its wet ftate, and
when the box is filled and clofed, it is expofed to the a&ion
of oxygenated muriatic gas for eight or ten hours, and when
{fufficiently bleached, fized with a preparation made from
one hundred weight of pieces of {kins boiled in water and
ftrained, then fourteen pounds of alum, feven pounds of white
vitriol, and one pound of gum arabic added; thefe ingredients
will make fize enough forabout 5o reams of foolfcap paper ;
the paper when fized and preffed, is finithed in the ufual way.
"T'o prevent the noxious qualities of the gas to the workmen,
he dire&ts a {olution of pot-ath in waterto be placed at the
bottom of the bleaching box, to abforb the elaftic vapours
which would otherwife affe&t them on opening the box.

Mr.Tennant of Glafgow, fubfequent to the patent granted
him for his bleaching hquid, has obtained a patent E)r pre-
paring the oxygenated muriate of lime in a dry form, by
which means bleachers may be cheaply and conveniently
fupplied with it by him, and fave much of the trouble,
expence, and hazard which attend the preparation of the
former bleaching liquor.

To bleach filk from its natural gummy ftate, whether in
fkain or manufactured, it fhould be put into a thiu linen bag,
and thrown into a veflel of boiling water in which good
white foap has been diffolved; the filk fhould boil two or
three hours in this liquor, and the bag of filk frequently
prefled with a ftick, and turned, fo that the gummy matter
may {eparate from it, and rife to the furface of the liquor,
from whence it fhould be {kimmed off, and thrown away ;
the bag fhould then be taken out, and if it contains filk
goods, they fhould be well wathed in clean cold water,
to prepare them for printing or dyeing; but if the bag con-
tains {ilk in the fkain, after it has been well wathed in clean
water, beaten, and flightly wrung, it may be put the fecond
time into the copper veflel, filled with cold water mixed
with foap, and a little ‘indigo blue, if you wifh it tinged a
little of the blueifh hue, :

“T'he filk, when taken out of the fecond water, fhould be
wwrung hard with a2 wooden peg, to prefs out all the liquor;
then thaked, to feparate the threads; then fufpended on
poles, in a clefe room or ftove where {ulphur is burnt, whick
mmproves the whitenefs of the filk. . :
) %Voollen cloths er ftuffs may be bleached and made white
by foap and water; by the vapour of fulphur; or by chalk,
indigro, and fulphuric vapour. In the Erft cafe, after the
ftuifs have been cleaned at the fulling mill, they are again
worked in warmith foap and water, to render them whiter,
and afterwards wathed in clear water and dried; in (hiv
ftate they are fit for dyeing any light colours,

To deftroy or remove the reddifh hue arifing from boiling
printed eottons in' madder decoétions, which prevents the

7 ) . printed



printed colours appearing to advantage, the goods are
ufually boiled for fome time in branand water, and then ex-
poled to the air, by laying them on the grafs, and throwing
-upon them clear water from time to time. Mr. Grimfbaw,
4in the year 1796, obtained a patent for clearing printed goods
.coming from the madder copper, by ufing the grains after
brewing malt liquors, inftead of bran; the plan he recom-
mends 1s, that the grains fhould be previoufly four, and that
three or four buthels thereof, more or lefs, according to the
-colour of the cloth, fhould be put into a copper of hot water,
containing 200 gallons or upwards, and four or five pieces
of the printed cotton goods then immerfed therein, and
worked over a winch backwards and forwards, for_ ten
or fiftcen minutes; the pieces are then taken out of
the copper, and well wathed in clear water, and laid itraight
upon the ground for two or three days, till the parts swhich
fhould be white become clear. The fame liquor, with the
addition of a few grains, will ferve to clear other printed
goods, till the whole number wanted to be cleared have
been completed ; a fufficient quantity of clear water being
added to replenifh what has been abforbed by the -goods,
or evaporated in boifing. After either of the operations
above-mentioned, . the 1mmerfion of the printed goods in
dilute oxygenated acid, will anfwer the purpofe of the ex-

polure to the air,
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