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LEACHING is the art of whitening linen cloth,
thread, &ve.; which is condudted in the following
manner by the bleachers of this country.

After the cloth has been forted into parcels of an e-
qual finenefs, as near as can be judged, they are latched,
linked, and then fteeped. Steeping is the firft operation
which the cloth undergoes, and is performed in this
manner. ‘The linens are folded up, each piece diftin&,
and laid in a large wooden veflel ; into which is thrown,
blood-warm, a fufficient quantity of water, or equal parts
of water and lye, which has been ufed to white cloth only,
or water with rye-meal or bran mixed withit, till the whole
is thoroughly wet, and the liquor rifes overall. Then a
cover of wood is laid over the cloth, and that coveris fecu-
red with a poft betwixt the boards and the joifting, to pre-
vent the cloth from rifing during the fermentation which
enfues. About fix hours after the cloth has been fteeped
in warm water, and about twelve in cold, bubbles of air
arife, a pellicle is formed on the furface of the liquor,
and the cloth fwells when it is not preffed down. This
inteftine motion continues from thirty-fix to forty-eight
hours, according to the warmth of the weather; about
which time the pellicle or fcum begins to fall to the bot-
tom. Before this precipitation happens, the cloth muft
be taken out; and the proper time for taking it out, is
when no more air-bubbles arife. This is allowed to be
the jufteft guide by the moft experienced bleachers.

The cloth is then taken out, well rinfed, difpofed re-
gularly by the felvage, and wathed in the put-mill to
carry off the loofe duft. After this it is fpread on the
ficld to dry: When thoroughly dried, it is ready for
bucking ; which is the fecond operation.

Bucking, or the application of falts, is performed m
this manner. The firft, or mother lye, is made in a
copper, which we fhall fuppofe, for example, when full,
holds 170 Scots gallons of water. The copper is filled
three fourths full of water, which is brought to boil:
juft when it begins, the following proportion of athes is
put into it, viz. 30 Ib. of blue, and as much white pearl-
athes; 200 Ib. of Marcoft afhes, (or, if they have not
thefe, about 300 1B, of Cafhub); 300 1b. of Mufcovy,
or blanch aflics; the three laft ought to be well pourded.
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This liquor is allowed to boil for a quarter of an hour,
firring the athes from the bottom very often; after
which the fire is taken away. The liquor muft ftand till
it has fettled, which takes at leaft fix hours, and then it
is fit for ufe,

Out of their firft, or mother-lye, the fecond, or that
ufed in bucking, is made in this manner. Into another
copper, holding, for example, 40 Scots gallons, are put
38 gallons of water, 2 Ib. foft foap, and 2 gallons of
mother-lye ; or, for cheapnefs, in place of the foap, when
they have lye which has been ufed to white linen, called
avhite-linen lye, they take 14 gallons of it, leaving out
anequal quantity of water. This is called bucking-iye.

After the linens are taken up from the-field dry, they
are fet in the vat or cave, as their large veflel is called,
in rows, endwife, that they may be equally wet by
the lye; which, made blood-warm, is now thrown on
them, and the cloth is afterwards fqueezed down by a
man with wooden fhoes. Each row undergoes the fame
operation, until the veflel is full, or all the cloth init. At
firft the lye is put on milk-warm, and, after ftanding a
little time on the cloth, it is again let off by a cock into
the bucking-copper, heated to a greater degree, and then
put on the cloth again. This courfe is repeated for fix
or feven hours, and the degree of heat gradually'increa-
fed, till it is, at the laft turn or two, thrown on boiling
hot. The cloth remains after this for three or four hours
in the lye; after which the lye is let off, thrown away,
or ufed in the firlt buckings, and the cloth goes on to an-
other opcration.

It is then carried out, generally early in the morning,
fpread on the grafs, pinned, corded down, expofed to
the fun and air, and watered for the firft fix hours, fo
often, that it never is allowed to dry. Afterwards it is
allowed to lie till dry fpots appear before it is watered,
After fcven at night it gets no more water, unlefsit be a
very dryving night.  Next day, in zhe morning and fore-
noon, it is watered twice or thrice if the day be very
dry; but if the weather be not drying, it gets no wa-
ter: After which it is taken up dry if the green be
clean ; if not, it is rinfed, mill-wafhed, and laid out to
dry again, to become fit for bucking.
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This alernate coutfe of bucking and watering, is per-
formed for the moft part, from ten to fixteen times, or more,
before the linen is fit for fouring ; gradually increafing the
ftrength of the lye from the firftto the middle bucking, and
from that gradually decreafing it till the fouring begins,
The lyes in the middle buckings are generally about a
third Qtronger than the firlt and laft.

Souring, or the application of acids to cloth, is the
fourth operation. It is difficult to fay when this opera-
tion fhould commence, and depends moftly on the fkill
and experience of the bleacher.  When the cloth has an
cqual colour, and is moftly frced from the fprat, or
euter bark of the lint, it is then thought fit for l%uring;
which is performed in the following manner. Into a
large vat or veflel is powered fuch a quantity of butter-
milk, or four milk, as will fufficiently wet the firft row
of cloth; which is tied up in loofe folds, and prefled
down by two or three men bare-footed. If the milk is
thick, about an eighth of water is added to it; if thin,
na water. Sours made with bran, or rye-meal and wa-
ter, are often ufed inftead of milk, and ufed milk-warm.
Over the firft row of cloth a quantity of milk-and water
is thrown, to be imbibed by the fecond; and foitis
continued till the linen to be foured is fufficiently wet,
and the Hquor rifes aver the whole. The cloth is then
kept down by covers filled with holes, and fecured with
a poft fixed to the joift, that it may not rife. Some
hours after the cloth bas been in the four, air-bubbles
arife, a white {cum is found on the furface, and an inte-
ttine motion goes on in the liquor. In warm weather it
appears fooner, is ftronger, and ends fooner, than in
cold weather.  Juft before this fermentation, which lafts
five or fix days, is finifhed, at which time the fcum falls
down, the cloth fhould be taken out, rinfed, mill-wafthed,
and delivered to the women to be wafhed with foap and
water,

Wafhing with foap and water, is the fifth operation;
an! is performed thus. Two women are placed oppofite
at each tub, which is made of very thick ftaves, {o that
the edges, which flope inwards, are about four inches in
thicknefs. A finall veffel full of warm water is placed
in each tub. The cloth is folded fo that the lglvage
may be firft rubbed with foap and warm water length-
ways, till it is fufficiently impregnated with it.  In this
manager all the parcel is rubbed with foap, and afterwards
carried to be bucked.

The lye now ufed has no foap in it, except what it
ets from the cloth ; and is equal in ftrength to the
tronge(t formerly ufed, or rather ftronger, becaufe the

cloth is now put in wet.  From the former operation
thefe lyes are gradually made ftronger, tll the cloth
feems of an uniform white, nor any darknefs or brown
colour appears in its ground.  After this the lye is more
fpeedily weakencd than it was increafed; fo that the lalt
which the cloth gets, is weaker than any it got before.

But the management of fours is dificrent; for they
are ufed ftrongelt at firft, and decreafed fo in ftrength,
that the laft four, confidering the cloth is then always
taken up wet, may be reckoned to contain three fourths

of water.
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From the bucking it goes to the watering, as former-
ly, obferving only to overlap the felvages, and tie it
down with cords, that it may not tear; then it returng
to the four, milling, wathing, bucking, and watering a-
gain. Thefe operations facceed one another alternately
till the cloth is whitened ; at which time it is blued,
ftarched, and dried.

This is the method ufed in the whitening fine cloths,
The following is the method ufed in the whitening of
coarfe cloths,

Having forted the cloths, according to their quality,
they are {teeped in the fame manner as the fine, rinfed,
wafhed in the mil}, and dried beforve boiling.

In this procefs, boiling fupplies the place of bucking,
as it takes lefs time, and confequently is thought cheap-
eft. It is done in the following manner: 200 Ib. cathub
afhes, 100 Ib, white Mufcovy, and 30 Ib. pearl-athes,
boiled in 105 Scots gallons of water for a quarter of an
hour, as in the procefs for the fine cloth, makes the mo-
ther or firft lye. The cloth-boiler is then to be filled
two thirds full with water and mother-lye, about nine
parts of the former to one of the latter ; fa that the lye
ufed for boiling the coarfe cloth, is about a third weaker
than that ufed in bucking the fine. Such a quantity of
cloth is put into the foregoing quantity of lye, when
cold, as can be well covered by it. The lye is brought
gradually to the boil, and kept boiling for two hours ; the
cloth being fixed down all the time, that it does not
rife above the liquor. The cloth is then taken out,
fpread on the field, and watered, as mentioned before in
the fine cloth.

As the falts of the lye are not exhaufted by this boil-
ing, the fame is continued to be ufed all that day, add-
ing, at each boiling, fo much of the mother-Iye as will
bring it to the fame ftrength as at firlt. The Iye by boil-
ing lofes in quantity fomewhat betwixt a third and a
fourth ; and they reckon that in ftrength it lofes about a
half, becaufe they find in praltice, that adding to it
half its former ftrength in frefh lye, has the fame effed
on cloth. Therefore fome freth lye, containing a fourth

art of the water, and the half of the {trength of the firlt
ye, makes the fecond boiler equal in ftrength to the
firft. To the third boiler they add fomewhat more than
the former proportion, and go on ftill increafing gradu-
ally to the fourth and fifth, which is as much as can be
done in a day. The boiler is then cleaned, and mext
day they begin with frefh lye. Thefe additions of frefh
Jye ought always to be made by the mafter-bleacher, as
it requires judgment to bring fucceeding lyes to the fame
ftrength as the firlt.

‘When the cloth comes to get the fecond boiling, the
lye fhould be a little {tronger, about a thirtieth part, and
the deficiencies made up in the fame propertion. For fix
or feven boilings, or fewer, if the cloth be thin, the lye
is increafed in this way, and then gradually diminifhed
till the cloth is fit for fouring, The whitelt cloth ought
always to be boiled firft; that it may not be hurt by what
goes before.

In this procefs, if the cloth cannot be got dry for boil-
ing, bufinefs does not f{top as in the fine ; for after tt}c

coarfe
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coarfe has dreeped on racks made for the purpofe, it is
boiled, making the lye {trong in proportion to the water
in the cloth,

The common method of fouring coarfe linen is, to
mix fome warm water and bran in the vat, then puta
layer of cloth, then more bran, water, and cloth; and
fo on, till the cave is full.  The whole is tramped with
mens feet, and fixed as in the former procefs. A thou-
fand yards of cloth, yard-broad, require betwixt tour
and fix pecks of bran, The cloth generally lies about
three nights and two days in the four.  Cthers prepare
their four twenty-four hours before, by mixing the bran
with warm water in a {eparate veffel ; and before pouring
it on the cloth, they dilute it with a {ufficient quantity
of water. After the cloth is taken from the four, it
ought to be well wafhed and rinfed again. Itis then
given to men to be well foaped on a table, and after-
wards rubbed betwixt the rubbing-boards. When it
comes from them, it fhould be well milled, and warm
water poured on it all the time, if conveniency will al-
low of it. Two or three of thefe rubbings are fufficient,
and the cloth very feldom requires more.

The lye, after the fouring begins, is decreafed in
ftrength by degrees; and three boilings after that are
commonly fufhcient to finith the cloth.  Afterwards it is
ftarched, blued, dried, and bittled in a machine made
for that purpofe, which fupplies the place of a calendar,
and is preferred by many to it.

This method ufed in the bleaching of our coarfe cloths,
is very like that pradtifed in Ireland for both fine and
coarfe, The only material difference is, that there the
bleachers ufe no other afhes but the kelp or cafhub. A
lye is drawn from the former by cold water, which dif-
folves the falts, and not the fulphureous particles of the
kelp athes.  This lye is ufed till the cloth is half whi-
tened, and then they lay afide the kelp-lye for one made
of cafhub athes.

In the preceding hiftory of bleaching we may obferve,
that it naturally divides itfelf into feveral different
branches or parts, all tending to give linen the degree
of whitenefs required. How they effeCtuate that comes
next to be confidered.

The general procefs of bleaching divides itfelf in.
to thefe different parts. 5. Steeping and milling. 2.
Bucking and boiling. 3. Alternate watering and drying.

. Souring. 5. Rubbing with foap and warm water,
ﬂarching, and bluing. We fhall treat of thefe different
parte in their order.

STEEPING.

Green linen, in the different changes which it has
wndergone before it arrives at thar ftate, contradls a
great foulnefs, This is chiefly communicated to it by
the drefling compofed of tallow and fowen, which-is a
kind of flummery made of bran, flour, or oat-meal
feeds. The firlt thing to be donein the bleachfield is to
take off all that filth which is foreign to the flax, would
blunt the future action of the falts, and might, in unfkil-
ful hands, be fixed in the cloth, This is the defign of
fteeping,
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To accomplifh this end, the cloth is laid to fteep in
blood-warm water. A Imaller degree of heat would not
diffolve the drefling fo foon; and the greater might co-
agulate and fix, in the body of the linen, thofe particles
which we defign to carry off.  In a few hours the dref-
fing made ufe in weaving is diffolved, mixed with the
water; and, as it had acquired fome degree of acidity,
before application, it becomes a fpecies of ferment. Each
ferment promotes its own particular fpecies of ferment-
ation, or inteftine motion; the putrid ferment fets in
motion the putrcfative fermentation j the vinous ferment
gives rife to the vinous fermentation; and the acid fer-
ment to the acctous fermentation. That there is a real
fermentation going on in ftecping, one muft be foon con-
vinced, who attends to the air-bubbles which immediate-
ly begin to arife, to the fcum which gathers on the fur-
face, and to the inteftine motion and fwelling of the
whole liquor.  That it muft be the acetous fermentation,
appears from this, that the vegetable particles, already
in part foured, muft firft undergo this procefs.

The effe@ of all fermentations is to fet the liquor in
motion ; to raife in it a degree of heat; and to emit air-
bubbles, which, by carrying up fome of the lisht oleagi-
nous particles along with them, produce a fcum. But
as the drefling is in {fmall quantity in pioportion to th:
water, thefe effects are gentle and flow. The acid falis
are no fooner feparated, by the acetous fermentation,
from the abforbent earth, which made them not percep-
tible to the tongue in their former ftate, than they are
united to the oily particles of the tallow, which likewife
adhere fuperficially, diffolve them, and render them, ia
fome degree, miflible with water. In this flate they arc
foon wafhed off by the inteftine motion of the liquor.
The confequence of this operation is, that the cloth
comes out freed in a great meafure from its fuperficial
dirt; and more pliant and foft than what it was,

Whenever this intefline motion is pretty much abated,
and before the fcum fubfides, blcachers take out their
cloth. The fcum, when no more air-bubbles-rife to fupport
it, feparates, and falls down ; and would again commu-
nicate to the cloth great part of the filth.  But a longer
ftay would be attended with a much greater difadvantage.
The patrid follows clofe upon the acetous fermentation:
When the latter ends, the former begins. Were this to
take place, in any confiderable degree, it would render
the cloth black and tender. Bleachers cannot be too care-
ful“in this artcle.

The firft queftion that arifes to be determined on thefe
principles is, What is the propereft liquor for fteeping
cloth ? Thofe ufed by bleachers are plain water; white-
linen lye and water, equal parts; and rye-meal or bran
mixed with water.. They always make ufe of lye when
they have ity

After fteeping, the cloth is carried to the putftock-
mill, to be freed of all its loofe foulnefs. There can be
nothing contrived fo effeétual to anfwer the purpofe as
this mill. Its motion is eafy. regular, and fafe. While
it prefles gently,.it turns the cloth; which is continually
wathed with a ftream of water. Care muit be taken that
no water be detained in the folds of the linen, otherwife
that part may be damaged.

BUCKING
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BUCKING axp BOILING.

THhis is the moft important operation of the whole
procefs, and del-rves a thorough examination, Tts de-
fign is to loofen, and carry off, by the help of alkaline
lixives or lyes, that particular fubftance in cloth, which
is the caufe of its brown colour.

All afhes ufed in lye, the pearl excepted, ought to be
well pounded, before they are put into the copper; for
the Marcoft and Cathub are very hard, and with fome
difficulty yield their falts, As thefe two laft contain a
very confiderable proportion of a real fulphureous matter,
which muft in fome degree tinge white cloth ; and as this
is diffolved much more by boiling, than by the inferior
degrees of heat, while the falts may be as well extrated
by the latter, The water fhould never be brought to
boil, and fhould be continued for fome time longer under
that degree of heat, The pearl-athes fhould never be
put in till near the end, as they are eafily diffolved in
water,

If the falts were alwaye of an equal ftrength, the
fame quantities would make a lye equally-ftrong; but
they are not.  Salts of the fame name differ very much
from one another. The Mufcovy athes are turning
weaker every day, as every bleacher muft have obferved,
till at laft they turn quite effete. A deco&ion from them
when new, muft differ very much from one when they
have been long kept. Hence a neceflity of fome exatt
criterion to difcover when lyes are of an equal ftrength.
The talte cannot ferve, as that is fo variable, cannot be
defcribed to another, and is blunted by repeated trials.
The proof-ball will ferve the purpofe of the bleachfield
fufficiently ; and, by difcovering the fpecific gravity, will
fhow the quantity of alkaline falts diffolved. But it
cannot fhow the dangerous qualities of thefe falts; for
the lefs cauftic and lefs heavy this liquor fs, the more
dangerous and corrofive it may be for the cloth.

The third lye, which they draw from thefe materials
by an infufion of cold water, in which the tafte of lime
is difcoverable, appears plainly to be more dangerous
than the firt. The fecond lye, which they extra& from
the fame athes, and which is reckoned about a third in
ftrength, when compared to the firft, muft be of the fame
pature : nor fhould it be vfed without an addition of
pearl-athes, which will corred it.

It is raken for a general rule, That the folution of any
body in its menftruum is equally diffufed through the
whole liguor. "The bleachers depending on this, ufe e-
qual quantities of the top and bottom of their lye, when
once clear and fettled ; taking it for granted, that there
is an equal quantity of falts in equal quantities of the lye.
But if there is not, the miftake may be of fatal confe-
quence, as the lye may be in fome places ftronger than
what the cloth can with fafety bear. That general law
of folution muft have taken its rife from particular expe-
riments, and not from reafoning, Whether a fufficient
number of experiments have been tried to afcerrain this
point, and to eftablifh an undoubted general rule, may
be called in queftion,

< But, fays Dr Home, when I had difcovered that
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lime makes part of the diffolved fubftance, and refleted
how long its groffer parts will continue fu{pended in wa-
ter, there appeared flronger reafons. for fufpecting -that
this rule, though it may be pretty general, does not take
place here; at leaft itis worth the purfuit of experiment,

‘¢ ] weighed at the bleachfield a piece of glaig in fome
cold lye, after it had been boiled, ftood for two days,
and about the fourth part of it had been ufed. The glafs
weighed 3 drachms 1§ grains in the lye, and 3 drachms
4% grains in river-water. The fame glafs weighed in
the {ame lye, when almoft all ufed, 2 grains lefs than it
had done before, This thows, that the laft of the lye
contained a third more of the diffolved body; and, con-
fequently, was a third ftronger than the firll of the lye,

¢ As this might, perhaps, beowing to a continuation
of the folution of the falts, I repeated the experiment in
a different way,

« 1 took from the facface fome of the lye, after the
falts were diffolved, and the liquor was become clear,
At the fame time [ immerfed a bottle, fixed to a long
ftick, fo near the bottom, as not to raife the athes there,
and, by pulling out the cork by a ftring, filled the botte
full of the lye near the bottom. The glafs weighed in
river-water 3 drachms 384 grains; in the lye taken from
the furface 3 drachms 344 grains; and in the lye taken
from the bottom 3 drachms 31§ grains. This experi-
ment thows, that the lye at the bottom was, in this cale,
3} ftronger then the lye at the furface.

¢ At other times when I tried the fame experiment,
1 found no difference in the fpecific gravity; and there-
fore, I leave it as a queftion yet doubtful, though de-
ferving to be afcertained by thofe who have an oppor-
tunity of doing it.  As the lye ftands continually on the
athes, there can be no doubt but what is ufed laft muft
be ftronger than the firft. I would, therefore, recom-
mend, to general pradtice, the method ufed by Mr John
Chriftie, who draws off the lye, aftef it has fettled, into
a fecond receptacle, and leaves the athes behind. By
this means it never can turn ftronger; and he has itia
his power to mix the top and bottom, which cannot be
done fo long as it ftands on the athes.”

Having confidered the lye, let us next inquire how it
ad&ts. On this inquiry depends almoft the whole theory
of bleaching, as its action on cloth is, at leaft in this
country, ablolutely neceffary. Itis found by experiment,
that one effect they have on cloth, is the diminifhing of
its weight; and that their whitening power is, generally,
in proportion to their weakening power. Hence arifesa
probability, that thefe lyes a&t by removing fomewhat
from the cloth, and that the lofs of this fubltance is the
caufe of whitenefs, This appears yet plainer, when the
bucking, which lafts from Saturday night to Monday
morning is attended to.

There are various and diffcrent opinions with regard
to the operation of thefe falts: That they act by alter-
ing the external texture of the cloth, or by feparating
the mucilaginous parts from the relt, or by extraling
the oil which is laid up in the cells of the plant  The
1aft is the general opinion, or rather conjecture, for none
of them defcrves any better name 3 but may we venture to
affirm, that it is fo without any better title to pre-emis

nence,
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neace, than what the others have. Alkaline falts diffolve
oils, therefore thefe falts diffolve the cellular oil of the
cloth, is all the foundation which this theory has to reit
on; too flight, when unfupported by experiment, to be
relied on.

Dr Home endeavours to fettle this queftion by the fol-
lowing experiments and obfervations,

¢ Wax, fays he, is whitened by being expofed o the
influence of the fun, air, and moifture, A difcovery of
the changes made on it by bleaching, may throw a light
upon the queftion,

¢ Six drachms of. wax were fliced down, expofed on a
fouth window, Sept. 10. and watered. That day being
clear and warm, bleached the wax more than all the fol-
lowing. It feemed to me to whiten quicker when it had
no water thrown on it, than when it had. Sept. 15. it
was very white, and 1 drachm 3 grains lighter. 3§
drachms of this bleached wax, and as much of unbleach-
ed, taken from the fame piece, were made into two
candles of the fame length and thicknefs, having cotton
wicks of the fame kind. The bleached candle burned
one hour thirty-three minutes; the unbleached three mi-
nutes longer. The former run down four times, the lat-
ter never. 'The former had an obfcure light and dull
flame; the latter had a clear pleafant one, of a blue co-
lour at the bottom. The former when burning feemed
to have its wick thicker, and its flame nearer the wax,
than the latter. The former was brittle, the latter not,
1t plainly appears from thefe fads, that the unbleached
wax was more inflammable than the bleached ; and that
the latter had loft fo much of an inflammable fubftance,
as it had loft in weight; and confequently the fubftance
loft in bleaching of wax is the oily part,

¢ As I had not an opportunity of repeating the former
experiment, I do not look on it as entirely conclufive ;
for it is poflible that fome of the duft, flying about in the
air, might have mixed with the bleached wax, and fo
have rendered it lefs inflammable. Nor do I think the
analogical reafoning from wax to linen without objec-
tions. Let us try then if we cannot procure the fubftance
extracted from the cloth, fhow it to the eye, and exa-
mine its different properties. The proper place to find
it, is in a lye already ufed, and fully impregnated with
thefe colouring particles.

¢ I got in the bleachfield fome lye, which had been
ufed all that day for boiling coarfe linen, which was to-
lerably white, and had been twice boiled before. There
could be no drefling remaining in thefe webs. No foap
had ever touched that parcel; nor do they mix foap with
the lye ufed for coarfe cloth. Some of this impregnated
lye was evaporated, and left 2 dark-colourcd matter be-
hind. This fubftance felt oily betwixt the fingers, but
would not lather in water as foap does. It deflagrated
with nitre in fufion, and afforded a unure to fpirit of
wine. - By this experiment the falts feem to have an oily
inflammable fubftance joined with them.

* Could we feparate this colouring fubftance from
thefe falts, and exhibit it by itfelf. fo that it might be-
come the objedt of experiment, the queftion would be
foon decided. Here chymiftry lends us its affiftance.
Whatever has a ftronger affinity or attra@ion to the falts
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withwhich itis juined, than this fubftance has, muft fecitae
liberty, and make it vifible. Acidsattra@ alkaline {ale from
all other bodies; and thercfore will ferve our purpofe.

¢ Into a quantity of the impregnated lye mentioned in
the former experiment, I poured in oil of vitriol.  Some
bubbles of air arofc, an inteftine motion was to be per-
ceived, and the liquor changed its colour from a dark
to a turbid white. It curdled like a folution of foap,
and a fcum foon gathered on the furface, about half an
inch in thicknefs, the deepnefs of the liquor not being
above fix inches. What was below was now pretty «lear,
A great deal of the fame matter lay in the bottom; and
I obferved, that the fubltance on the furface was preci-
pitated, and fhowed itlelf heavier than water, when the
particles of air, attached to it in great plenty, were dif-
pelled by heat, This fubitance was in colour darker than
the cloth which had becn boiled in it.

¢ I procured a confiderable quantity of it by fkim-
ming it off, When I tried to mix it with water, it al-
ways fell to the bottom. When dried by the air, it di-
minifhed very much in its fize, and turned as black as a
coal. In this ftate it deflagrated ftrongly with nitre in
fufion ; gave a ftrong tincture to {pirit of wine; and when
put on a red-hot iron, burnt very flowly, as if it con-
tained a heavy ponderous oil ; and left fome earth behind.

“ From the inflammability of this fubftance, its re-
je@ing of water, and diffolving in fpirit of wine, we dif-
cover its oleaginous nature; but from its great fpecific
gravity we fee that it differs very much from the ex-
prefled or cellular oil of vegetables; and yet more from
their mucilage. That it diffolves in fpirit of wine, is not
a certain argument of its differing from exprefled oils;
becaufe thefe, when joined to alkaline falts, and reco-
vered again by acids, become foluble in fpirit of wine,
The quantity of earthy powder left behind after burning,
fhows that it contains many of the folid particles of the
flax. The fubftance extrated from cloth by alkaline
lyes appears then to be a compofition of a heavy oil, and
the folid earthy particles of the flax.

¢ In what manner thefe falts act fo as to diffolve the
oils, and detach the folid particles, is uncertain; but we
fee evidently how much cloth muft be weakened by an
improper ufe of them, as we find the folid particles them-
felves are feparated.”

It is neceffary that cloth fhould be dry bufore bucking,
that the {alts may enter into the body of the cloth along

_with the water ; for they will not enter in fuch quantity,

if it be wet; and by alting too powerfully on the ex-
ternal threads, may endanger them.

The degree of heat is a very material circumftance in
this operation. As the ation of the falts is always in
proportion to the heat, it would appear more proper to
begin with a boiling heat, by which a great deal of time
and Libour might be faved. 'The reafon why this method
is not followed, appears to be this. If any vegetable or
vegetable fubftance is to be foftened, and to have its juices
extracted, it is found more proper to give it gentle de-
grees of heat at firft, and to advance gradually, than to
plunge it all at once in boiling water, This luft degree
of heat is fo ftrong, that when applied at once to a ve-
getable, it hardens, inftead of foftening its texture, Dried
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vegetables are immediately put into boiling water by
cooks, that thefe fubftances may preferve their green co-
Jour, which is only to be done by hindering them from
wrning too foft.  Buoling water has the fame effe&@ on
animal fubftances; forif falt beef is put into it, the wa-
ter is kept from getting at the falts, from the outfide of
the beef being hardened.

But when we confider, how much of an oily fubftance
there is in the cloth, efpecially at firft, which will for
fome time keep off the water, and how the twilting of
the threads, and clofenefs of the texture, hinders the
water from penctrating, we fhall find, that if boiling wa-
ter were put on it at once, the cloth might be lable, in
foveral parts, to adry heatr, which would be much worfe
than-a wet onc. That the lyes have not accefs to all
parts of the cloth, at firft, appears plainly from this,
that when it has lain, after the firft bucking, till all the
Ives are wafhed out, it is as black, in fome parts, as
shen it was fteeped.  This muft be owing to the dif-
charge of the colouring particles from thofe places to
which the lye has accefs, and to their remaining where
it has not. It would feem advifeable, then, in the firft
bucking or two, when the cloth is foul, to ufe the lye
confiderably below the boiling point ; that by this foak-
ing or maceration, the foulnefs may be entirely difcharg-
ed, and the cloth quite opened for the fpeedy reception
of the boiling lye in the buckings which follow.

The lyes fhould likewife be weakeft in the firft buck-
ings, becaufe then they a& only on the more external
parts; whereas, when the cloth is more opened, and
the field of a&ion is increafed, the adtive powers ought
20 be fo too, For this reafon they are at the ftrongeft
after fome fourings.

The only thing that now remains to be confidered, is,
the management of the coarfe cloth, where boilingis fub-
ftituted in place of bucking. This fpecies of linen cannot
afford the time and labour neceffary for the latter ope-
yation ; and therefore they muft undergo a fhorter, and
more active method. As the heat continues longer at
the degree of boiling, the lyes ufed to the coarfe cloth
it be weaker than thofe ufed to the fine. There is
not fo much danger from heat in the coarfe as in the fine
cloth, becaufe the former is of a more open texture, and
will aliow the lye to penetrate more fpeedily. In the
clofur kinds, however, the firlt application of the falts
fhould be made without a. boiling heat.

ALTERNATE WATERING axp DRYING

ArteR the cloth has been bucked, it is carried out to
the field, and frequently watered for the firlt fix hours,
Yor if during that time, when it is ftrongly impregnated
with falts, it is-allowed to dry, the falts approaching
clofer together, and, affifted by a greater degree of heat,
increafing always in propoition to the drinefs of the cloth,
a& with greater force, and deftroy its very texture. Af-
ter this time, dry fpots are allowed to appear before
it gets any.water. In this ftate it profits moft; as the
latter part of the evaporation comes from the more in
ternal parts of the cloth, and will carry away moft from
thofe parts. The bleaching of the wax, in a preceding

A C H I

N G

experiment, helps to confirm this ; for it feemed to whiten
moft when the laft particles of water were going off.

This continual cvaporation from the furface of the
cloth fhows, that the defign of the operation is to carry
off fomewhat remaining after the former procefs of buck-
ing. This appears likewife from a fa@& known to all
bleachers, that the upper fide of cloth, where the eva-
poration is {trongeft, attains toa greater degree of white-
nefs than the under fide. But itis placed beyond all
doubt by experiment, which fhews, that cloth taras much
lighter by being expofcd to the influence of the fun, air,
and winds, even though the falts have been wafhed out
of it.

What, then, is this fubftance ? As we have difcovered
in the former fe&ion, that the whitening, in the opera-
tion of bucking, depends on the extracting or loofening
the heavy oil, and folid particles of the flax; it appears
highly probable, that the effeés of watering, and expo-
fition to the fun, air, and winds, are produced by the
evaporation of the fame fubftance, joined to the falts,
with which compofite body the cloth is impregnated when
expofed on the field. That thefe falts are ina great
meafure carried off or deftroyed, appears from the cloth’s
being allowed to dry without any danger, after the eva-
poration has gone on for fome time. ¢ If we can fhow,
fays Dr Home, that oils and falts, when joined toge-
ther, are capable of being exhaled, in this manner, by
the heat of the atmofphere, we fthall reduce this quelftion
to a very great degree of certainty.

<« Sept. 10. I expofed, in a fouth-welt window, half
an oz. of Caltile foap, fliced down, and watered. Sept.
14. when well dried, it weighed but 3dr. 6 gr.  Sept,
22. it weighed 2dr. 2 gr.  Sept. 24. it weighed 1 dr.
50 gt. It then feemed avery ljttle whiter; but was much
more mucilaginous in its tafte, and had no degree of falt-
nefs, which it had before.

¢ Irappears from this experiment, that foap is fo vo-
latile, when watered, and expofed to air not very warm,
that it lofes above the half its weight in fourteen days,
The fame mult happen to the faponaceous fubftance,
formed from the conjunion of the alkaline falts, heavy
oil, and earthy particles of the flax. The whole defign,
then, of this operation, which, by way of pre-eminence,
gets the name of bleaching, is to carry off, by the eva-
poration of water, whatever has been loofened by the
former procefs of bucking.

¢ Againft this do&rine there may be brought two ob-
jections, feemingly of great weight. Itis a general opi-
nion amongft bleachers, that linen whitens quicker in
March and April, than in any other months: But as the
evaporation cannot be fo great at that time, as when the
fun has a greater heat; hence the whitening of cloth is
not in proportion to the degree of evaporation; and
therefore the former cannot be owing to the latter, This
objedtion vanithes, when we confider, that the cloth
which comes firlt into the bleachfield, in the fpring, is
clofely attended, having no other to intertere with it for
fome time ; and, as it is the whitelt, gets, in the after buck-
ings; the firft of the lye; while the fecond parcel is often
bucked with what has been ufed to the firft, Were the
fa& true,-on whick the objection is founded, this woullld
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be a fuificient anfwer to the objettion.  But it appears
not 10 be true, from an obfervaton of Mr John Chrittie,
That cloth luid down in the beginning of June, and fi-
nifhed in September, tukes generully lefs work, and un-
dergoes fewer vperations, than what is laid down in March,
and finithed in June.

¢ "The other obje&tion is, That cloth dries much fafter
in windy weather than in calm funfhine; but it does not
bleach fo falt. "f'his would feem to fhow, that the fun
has fome particular influence indcpendent on cvaporation,
In anfwer to this objeétion, let it be confidered, thar it
is not the evaporation from the furface, but from the
more internal parts that is of benefit to the cloth. Now,
this latter evaporation muft be much ftronger in funfhine
than in windy weather, on account of the hcat of the
fun, which will make the cloth more open; while the
coldnefs of windy wcather muft fhut it up, fo that the
evaporation will all be from the furface.  Clear funfhine,
with a very little wind, is obferved to be the belt wea-
ther for bleaching ; a convincing proof that this rcafon-
ing is juft.

¢ It would feem to follow as a corollary from this rea-
foning, that the number of waterings thould in general
be in proportion xo the ftrength of the lye; for the
ftronger the lye is, the more there is to be evaporated ;
and the greater the danger, in cafe the cloth fhould be
allowed to dry, But there is an exception to this gene-
ral rule, arifing from the confidcration of another cir-
cumftance. Itis obferved, that cloth, when brown, dries
fooner than when it becomes whiter, arifing from the
clofenefs and oilinefs which it then has, not allowing the
water a free paffage.  Perhaps that colour may retain a
greater degree of heat, and in that way afhlt a very little,
Cloth therefore, after the firft buckings, muit be more
carefully watered than after the laft.

«« Tt follows likewife from this reafoning, that the foil
of the bleachtield fhould be gravelly or fandy, that the
water may pafs quickly through it, and that the heat may
be increafed by the reflection of the foil : for the fuccels
of this operation depends on the mutual a&ion of heat
and evaporation. It is likewife neceflary that the water
fhould be light, foft, and free from mud or dirt, which,
not being able to rife along with the water, muft remain
behind. When there is much of this, it becomes necef-
fary to rinfe the cloth in water, and then give it a mill-
ing, to take out the dirt; elfe.it would be fixed in the
cloth by the following bucking, as it is not foluble by
the lye.

¢« This operation has more attributed to it'by bleach-
crs than it can juflly claim. The cloth appears, even to
the eye, to whitcn under thefe alternate waterings- and
dryings ; and thefe naturally get the honour of it, when
it more properly belongs to the former operation.  Here
lies the fullacy. Alkaline falts give a very high colour
to the dwcoftions, or infufion of vegetables. This is
probably owing to the folution of the oleaginous colour-
ing particlcs of the plant; which particles, being opened
and feparated by the fults, occupy a greater fpace, and
aive a deep colour to the Liquor. The cloth participates
of the liquor and colour. Hence bleachers always judge
of the goodnefs of the bucking by the deepnefls of its
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colour, The rule, in geaeral, is good. T obferve, rhat
in thofe buckings which continue from the Saturday night
to the Monday morning, the cloth has always the deepeft
colour.  'When that cloth has been expofed fome hours
to the influence of the air, thefe colouring particles,
which are but loofely attached to it, are evaporated, and
the linen appears of a brighter colour. This operation
does no more thun complete what the former had almoft
finifhed. If its own merit were thoroughly known, there
would be no occafton to attribute that of another opera-
tion to it. Thrcad, and open cloths, fuch as diaper,
may be reduced to a great degree of whitenefs, after one
bucking, by it alone. No cloth, as would appear, can
attain to a bright whitenefs without it.

‘¢ Since the only advantage of watering is the remo-
val of the falts, and what they have diffolved, might we
not effcctuate this by fome cheaper, "and more certain
method ? For it occupies many hands ; and muft depend
altogether on the uncertainty of the weather; {o that, in
the beginning of the feafon, the bleacher is often obliged
to repeat his buckings without bleaching. We might
take out the alkaline falts by acids; but then the other
fubftance would be left alone in the cloth, nor would any
wafthing be able to remove it, Mill-wafhing appears a
more probable method .of taking out both falts and oils
and it would feem that this might, in a great meafure,
fupply the place of watering; but upon trial it does not
fucceed. Two parcels of hnen were managed equally in
every other refpe@, except in this, that one was water-
ed, and expofed to the influence of the air, and the o-
ther was only mill-wathed. This method was followed
until they were fit for fouring. The cloth which had
been mill-wathed, hid a remarkable green colour, and
did not recover the bright coleur of the picces managed
in the common way, until it had been treated like them
for a fortnight, The green colour was certainly owing
to a precipitation of the {ulphurcous particles, with wiich
the lye is impregnated, upon the furface of the cloth;
owing to the falts being wafhed off more fpeedily than
the fulphur, to which they are united in the Iye.  The
attachment betwixt thefe two bodies we know is very
loofe, and the feparation eafily made. Evaporation then
alone is fufficient to carry off thefe fulphureous par-
ticles,”

SOURING.

It is well known to all chymifts, that alkaline fults
are convertible, by different methods, into abforbent
earths. Frequent folution in water, and evaporation of
it again, is one.of thefe, This tranfmutation then of
thefe falts, which are not volatilifed or wathed away,
muit be continually going on in the cloth under thefe al-
ternate waterings and dryings of the former procefs ; not
much indeed after the firft two or three buckings; be-
canfe the falts; not having .entered deep into the cloth,
are eafily wathed off, or evaporated. But when they
penetrate into the very compofition of the laft and mi-
nuteft fibres, of which the firft veflels are made, they
find greater difficulty of efcaping again, and muft be more
fubje to this tranfmutation, But if we confider the
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bleaching afhes as a compofition of lime and alkaline fults,
we muit difcover a ficth fund for the depofition of this
ablorbent earth.  The common cauftic, a compofition of
this very kind, foon converts itfclf, if expofed to the o-
pen air, into a harmlefs earthy powder.

Frequent buckings and bleachings load the cloth with
th's fubftance. It bccomes then neceflary to take it out.
No wafhing can do that, becaufe earth is not foluble in
water. Nothing but acids can remove it. Thefe are
attra&ed by the abforbent earth, join themfelves to it,
and compofe a kind of neutral imperfed falt, which is
foluble in water ; and therefore eafily wafhed out of the
cloth. The acid liquors commonly ufed are butter-milk,
which is reckoned the beft, four milk, infufions of bran,
rye-meal, &¢. kept for fome days till they four. Sour
whey is thought to give the cloth a yellow colour.

The linen ought to be dried before it is put in the
four, that the acid particles may penetrate, along with
the watery, through the whole. A few hours after it
has: been there, air-bubles arife, the liquor fwells, and a
thick fcum is formed ; manife(t figns of a fermentation,
The following experiment, fays Dr Home, fhews the
degree of heat which attends it.

“ May 25. 1 put a thermometer of Fahrenheit’s in-
to fome butter-milk, of which the bleachers were com-
pofing their fours, and which fteod in a vat adjoining to
another, where the milk was the fame, and the fouring
procels had been going on for two days. After the
thermometer had been twenty minutes in the burtter-
milk, the mercury ftood at 64 degrees. In the fouring
vat it rofe to 68 degrees. An increafe of 4 degrees
fhows a pretty brifk inteltine motion.

« To what are all thefe effets owing ? To the ace-
tous fermentation poing on in thofe vegetable liquors,
whofe acids, extricating themfelves, produce heat, in-
teftine motion, and air-bubbles, As the change is flow,
the procefs takes five or fix days before it is finifhed.
During this time the acid particles are continually uni-
ting themfelves to the abforbent earth in the cloth. That
this fermentation goes on in the liquor alone, appears
from this confideration, that the fame effe&ts, viz. air-
bubbles, and fcum, are to be feen in the butter-milk a-
lone. The only effe then it has is, by the fmall de-
gree of heat, and inteftine motion, which attend it, to
alliit the junCion of the acid and abforbent particles.
We fhall prefently fee, that this procefs may be carried
on, to as great advantage, without any fermentation;
and therefore it appears not abfolutely neceffary.

¢ When thefe abforbent particles are fully faturated,
the remaining acids may unite with, and have fome {mall
eff2& in extracing the colouring particles, This appears
from the two following experiments.

« Scpt. 20. A piece of cloth which had been fteep-
ed, weighing 414 gr. was put into a half-pound of but-
ter-milk, whigged, and well foured, by a mixture of
water, and by boiling.  Sept. 24. When taken out, and
wafhed in water, it appeared a very little whiter. The
mineral acids, as will appear afterwards, whiten cloth,
even though they are very much diluted.

« Juft before the acetous fermentation is finithed, the
cloth fhould be taken out; otherwife the fcum will fall
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down, and lodge in the cloth, and the putrefaion which
then begins will weaken it.  This appears from the fol-
lowing experiment.

‘¢ Sep. 16. A piece of cloth, weighing 42. gr. was
laid in butter-milk unwhigged. Novem. 15, The milk
had a putrified fmell. The cloth was a littde whiter,
but very tender; and weighed, when well wathed in
warm water and dried, 40 gr.”

All the fours made of bran, rye-meal, é¢. ought to
be prepared before ufe ; for by this means fo much time
will be faved. Befides, when the water is poured upon
the cloth, and bran, as is done in the management of
coarfe cloth, the linen is not in a better fituation than if
it had been taken up wet from the field; and by this
means the acid particles cannot penetrate fo deep, A«
gain, this method of mixing the bran with the cloth,
may be attended with yet worfe confequznces.  All ve-
getable {ubftances, when much prefled, fallinto the putref«
cent, and not the acetous fermentation. This often hap«
pens to the bran prefled betwixt the different layers
on the linen, which muft weaken the cloth. Hence,
all fours fhould be prepared before the cloth is fteeped in
them; and none of the bran or meal fhould be mixed
with the cloth,

The fours are ufed ftrongeflt at firft, and gradually
wea]gened till the cloth has attained to its whitenefs. In
the firlt fourings, there is more of the earthy matter in
the cloth, from the many buckings it has undergone,
than what there can be afterwards.  As the quantity of
this matter decreafes, fo fhould the f{trength of the
four.  There is not, however, the lealt danger, at any
time, from too ftrong a four.

What is moft wanted in this operation is a more ex-
peditious and cheaper method of obtaining the fame end.
As it takes five or fix days, it retards the whitening of
the cloth confiderably ; and as bleachers are obliged to
fend for milk to a great diftance, it becomes very dear,
This laft confideration makes them keep it fo long, that,
when ufed, it can have no good effect; perhaps it may
have a bad one.

There is one confideration that may lead us to fhortea
the time, It is obferved, that the fouring procefs is
fooner finithed in warm than in cold weather. Heat
quickens the fermentation, by aiding the inteftine mo-
tion. ‘The vats therefore fhould not be buried in the
ground, as they always are, which muft keep them cold ;
there fhould rather be pipes along the walls of the room,
o give it that degree of heat, which, on trial, may be
found to anfwer beft. There are few days in fummer fo
hot as is neceflary; and the beginning and end of the
feafon is by much too cold. That this is no ideal
fcheme, the following fa¢t is a fufficient proof, There are
two vats in Salton bleachfield, adjoining to a partition-
wall, at the back of which there is a kitchen-fire, In
thefe vats the fouring procefs s finifhed in three days,
whereas it lafts five or fix days in the others placed round
the fame room.

This improvement, though it fhortens the time of
fouring a very little, yet is no remedy apaint the fcar-
city and dearncfs of milk fours. Such a liquor as would
ferve our purpofe, mult be found either among the vege-
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table acids, which have no further fermentation to under-
go, or among the miueral wewds. The former are a
Lirge clafz, and contain within themfclves many different
fpecies; fuch as the acid juice of feveral plants, vincpars
made of termented liquors, and acid falts, called rertars,
But there is one objeciion againtt thefe vegetable acids
They all contain, along with the acid, a great quantity
of uily particles, which would not fuil to difcolour the
cloth, Betides, the demand of the bleachficlds would
raife their price too high,

The mineral acids have neither of thefe objections.
They are exceedingly cheap, and contain no ol ¢ I
will treely own, fays Dr Home, that at firft T had no
areat opinion of fuccefs from the mineral, from two rea-
tons 5 their want of all fermentation, which 1 then look-
ed on as ncceflary 3 and their extreme corrofivencts,
But the expericnce of two different fummers, in two
ditferent bleachficlds, has convinced me, that they will
anfwer all the purpoles of the milk and bran fours; nay,
in feveral refpeces, be much preferable to them, I have
feen many pieces of fine cloth, which had no other fours
but thofe of vitriol, and were as white and ftrong as thofe
bleached in the common way. I have cut feveral webs
through the middle, and bleached one half with milk,
and the other with vitriol; gave both the fame number
of operations, and the latter were as white and {trong as
the former.”

The method in which it has been ‘hitherto ufed is this,
The proportion of the oil of vitriol to the water, with
which it is diluted, is half an ounce, or at moft three
quarters, to a gallion of water, As the milk-fours are
diminithed in {trength, fo ought the vitriol-fours. The
whole quantity of the oil of vitriol to. be ufed, may be
firlt mixed with a fmall quantity of water, then added to
the whole quantity of water, and well mixed together,
The water thould be milk-warm ; by which means the
acid particles will penetrate further, and, operate fooner,
The cloth fhould then be put dry into the liquor.

It is obferved, that this four performsits tafk much
fooner than thofe of milk wnd bran; fo that Mr John
Chryftie, in making the trial, ufed to lay the milk-fours
twenty-four hours before the vitriol.  Five hours will
do as much with this {our, -as five days with the common
fort. But the cloth can receive no harm in allowing it
to remain for {fome days in the four ; but rather, on the
contrary, an advantage. The cloth is then taken out,
well rinfed, and mill-wafhed in the ordinary way.

The liquor, while the cloth lies in this four, is lefs
acid the fecond day than the firft, lefs the third than the
fecond, and fo diminifhes by degrees, At firft it is clear,
but oy degrees a mucilaginous fubftance is obferved to
float in it, when put into a glafs, This foulnefs increa-
fes every day. This fubftance, extracted by the acid, is
the fome with what is extra&ed by the alkaline fals,
and blants the acidity of the {former, as it does the alka-
lefcency of the latter. Hence the liquor lofes by de-
grees its acidity,  But as the acid falts do not umte fo
equally with oty fubftances as the alkaline do, the liquor
1s not fo uniformly tinged in the former as in the larter
cafe, and the mucous fubltunce prefents itfclf floating
in it
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Tt is obferved, that, methe M fouring, which is the
ftrongeft, the liquor, which was a pretty throng acid be-
fore the cloth was put in, mmmcdiately aftervards ba-
comes quite vapid; a proof how very foun it performs
its tatk.  But w the following operations, as the linen
advances in whitenefs, the acidity continucs much loug-
er; fo that in the Lt operations the liquor lofes very
livde of its acidity.  "Fhis happens although the it
buckings, after the irfl fourings, are increafed in flrength,
while the fours are diminithed,  There are two caules to
which this is owing.  The texture of the cloth is now
{o opened, that althouzh the lyes are flrong, the alka-
line falts and abfoibent carth are cafily wathed outy and
the oily particles are, in a great meafure, removed which
help to blunt the acidity of the liguor.

Two objettions are made againdt the ule of vitriol-
fours. One is, that the proceds of fouring with milk is
performed by a fermentation; and, as there is no fer-
mentation in the vitriol-fours, they cannot ferve the pur-
pofe fo well : The other, that they may hurt the wexure
of the cloth. The anfwer to the former objection is very
fhort; that the vitriol-fours operate fuccelsfully without
a fermentation, as experience fhews; and thercfore in
them a fermentation is not neceffary.

As to the latter objection, that oil of vitriol, being a
very corrofive body, may hurt the cloth; that will va-
nith likewife, when it is confidered how much the vitriol
is diluted with water, that the liquor is not {trenger than
vinegar, and that it may be fafely taken into the human
body.

That it may be ufed with fufety, much flronger than
what is neceffary in the bleachfield, appears from the
following experiment with regard to the ftamping of li-
nen. After the linen is boiled in a lye of afhes, it is
bleached for fome time. After this, in order to make it
receive the colour, it is {teeped in a four of water and
oil of vitriol, about fifteen times ftronger than that made
ufe of in the bleachfield ; for, to 100 gallons of water
are added two and a half of oil of vitriol. Into this
quantity of liquor, made fo warm as the hand can jult
be held in it, is put feven pieces of 28 yards each. The
linen remains in it about two hours, and comes out re-
markably whiter. The fine cloth often undergoes this
operation twice., Nor is there any danger if the oil of
vitriol is well mixed with the water. But if the two are
not well mixed together, and the oil of vitriol remains
in fome parts undiluted, the cloth is corroded iato holes,

Let us now take a view of the advantages which the
vitriol-fours muft have over the milk, The latter is fujl
of oily particles, fome of which mult be left in the cloth :
But the cafe is worfe when the fcum is allawed to pre-
cipitate upon the cloth. The former is liable to neither
of thefe objections,

The common fours haften very faft to corruption ; and
if, from want of proper care, they ever arrive at that flate,
muft damage the cloth very much. As the milk is kept
very long, it is often corrupted before it is uled ; .and,
without ac¢ting as a four, h ¢all the bad cfluéts of putre-
fuion,  The vitriol-fours are not fubjed w purefuc-
tion,

The milk takes five days to perform its talk, but the
+ 7 E vitriol-
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vitriol-fours do it in as many hours; nay, perhaps as
many minutes. Their junction with the abforbent parti-
cles in the cloth mult be immediate, whenever thefe acid
particles enter with the water.  An unanfwerable proof
that the fa& is fo, arifes from the circumftances which
happen when the cloth is firlt {teeped in the vitriol-four;
the cloth has no {ooner imbibed the acid liquor than it
Jofes all acidity, and becomes immediately vapid.  This
effect of vitriol fours mult be of great advantage in the
blcachfield, as the bleachers are at prefent hindcred from
enjoying the feafon by the tedioufnefs of the fouring
procefs.  The whole round of operations takes feven
days; to anfwer which they muft have feven parcels,
which are often mixing together, and caufing miftakes.
As three days, at moft, will be fufficient for all the ope-
rations when vitriol-fours are ufed, there will be no more
than three parcels. The cloth will be kept a fhorter
time in the bleachfield, and arrive fooner at market.

The milk-fours are very dear, and often difficult to be
got; but the vitriol are cheap, may be eafily procured,
and at any time. )

There 1s yet another advantage in the ufe of vitriol,
and that is its power of whitening cloth. Evenin this
diluted fate, its whitening power, is very confiderable,
We have already feen, that it removes the fame colour-
ing particles, which the alkaline lyes do. What of it
then remains, after the alkaline and abforbent particles
are ncutralized in the cloth, mult a& on thefe colouring
particles, and help to whiten the cloth, That thisis
really the cafe, appears from the following fa&, Mr
Chryftie being obliged to chufe twenty of the whiteft
picces out of a hundred, five of the twenty were taken
out of feven pieces which were bleached with vitriol.

From both experience and reafon, it appears, that it
would be for the advantage of our linen-manufadture to
ufe vitriol in place of milk-fours.

Hanp-ruBBIinG awith Soap and Warm Water, Rus-
BING-BOARDS, STARCHING, and BLuiNG.

ArTsr the cloth comes from the fouring, it fhould be
well wathed in the wafthing-mill, to take off all the acid
particles which adhere to 1ts furface. All acids decom-
pofe foap, by feparating the alkaline falts and oily parts
from one another. Were this to happen on the furface
of the cloth, the oil would remain; nor would the wafth-
ing-mill afterwards be able to carry it off.

From the wathing-mill the fine cloth is carried to be
rubbed by womens hands, with foap and water. Asthe
liquors, which are generally employed for fouring, are
impregnated with oily particles, many of thefe muft
Jodge in the cloth, and remain, notwithftanding the pre-
ceding milling. Tt is probable, that all the heavy oils
are not evaporated by bleaching. Hence it becomes ne-
ceffary to apply foap and warm water, which unite with,
diffolve, and carry them off. Itis obferved, thatif the
cloth, when it is pretty white, gets too much foap, the
following bleaching is apt to make it yellow; on that ac-
count they often wring out the foup.

It is a matter worth inquiring into, whether hard or

fuft foap is beft for cloth,  Maolt bleachers agree, that
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hard foap is apt to leave a yellownefs in the cloth, Ttis
faid, that the ufe of hard foap is difcharged in Holland,
As there mult be a confiderable quantity of fea-falt in
this kind, which is not in the foft, and as this falt ap-
pears prejudicial to cloth, the foft foap ought to be pre-
ferred.

. The management of the coarfe cloth is very different,
in this operavin, from fine. Inftead of being rabbed
with hands, which would be too expenfive, it is laid on
a table, run over with foap, and then put betwixt the
rubbing-boards, which have ridges and grooves from one
fide to another, like teeth. Thefe boards have fmall
ledges to keep in the foap and water, which faves the
cloth, They are moved by hands, or a water-wheel,
which is more equal and cheaper. The cloth is drawn,
by degrees, through the boards, by men who attend;
or, which is more equal and cheaper, the fame water-
wheel moves two rollers, with ridge and groove, fo that
the former enters the latter, and, by a gentle motion
roond their own axis, pull the cloth gradually through
the boards.

This mill was invented in Ireland about thirty years
ago. The Irith bleachers ufe it for their fine, as well as
coarfe cloath. Thefe ‘rubbing-boards were difcharged,
fome years ago, in Ireland, by the Truftees for the ma-
nufactures of that country, convinced from long expe-
rience of their bad effects. But as proper care was not
taken to inftruc the bleachers by degrees in a fafer me-
thod, they continued in the old, made a party, and kept
pofleffion of the rubbing-boards, There were confide-
rable improvements made in them in this country; fuch
as the addition of the ledges, to keep the cloth moift;
and of the rollers, which pull the cloth more gradually
than mens hands. Thefe improvements were firlt made
in Salton bleachfield.

The objettions againft thefe rubbing-boards, are un-
anfwerable. By rubbing on fuch an unequal furface, the
folid fibrous part of the cloth is wore; by which means
it is much thinned, and in a great meafure weakened be-
fore it comes to the market.  As a proof of this, if the
water which comes from the cloth in the rubbing-boards
be examined, it will be found full of cottony fibrous
matter, Thefe boards give the cloth a cottony furface,
fo that it does not keep long clean. Again, they flatten
the threads, and take away all that roundnefs and firm-
nefs, which is the diftinguifhing property of cloth bleached
in the Dutch method.

For thefe reafons they muft be very prejudicial to fine
cloth, and thould never be ufed in bleaching it. As
they feem to be, in fome meafure, neceffary to leflen the
expence of bleaching coarfe linen, thcy ought never to
be ufed above twice, or thrice at moft. They might be
rendered much more fafe, by lining their infides with
fome foft elaftic fubftance, that will not wear the cloth
fo much as the wooden tecth do. Mr Chryftie at Perth
has lined his boards with fhort hair for fome years paft,
and finds that it anfwers very well.

After the coarfe linen has undergone a rubbing, it
fhould be immediately milled for an hour, and warm
witer poured now and then onit to make it lather. This
milling has very good effets; for it cleans the cloth :li
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all the dirt and filth which the rubbing-boards have
loofened, and which, at the next boiling, would difco-
four the cloth, Becfides, it is obferved, that it makes
the cloth lcfs cottony, and more firm, than when whi-
tened by rubbing alone.

The laft operation is that of ftarching and bluing., It
often happens, that the cloth, when expofed to the wea-
ther to be dried after this operation, gets rain; which
undoes all again, and forces the bleacher to a new ex-
pence. To remedy this inconvenience, Mr Chryftie,
fome years ago, invénted the dry-houfe, where the cloth
may be dried, after this operation, in any weather. This
invention meets with univerfal approbauon,

A METHOD or BLEACHING safELy wITH
LIME.

Dr Home has found by repeated trials, that alkaline
falts added to lime, diminifh its power of weakening and
corroding cloth; and that in proportion to the quantity
of thefe falts added to the lime. This compofition, as
it is not {fo dangerous as lime alone, fo it is not fo expe-
ditious in whitening. When equal parts of each are
ufed, the whitening power is ftrong, and the weakening
power not vcry confiderable; fo that they might be ufed
with fafety to bleach cloth, in the proportion of one part
of lime to four of pure alkaline falts. This fully accounts
for an obfervation made by all bleachers, That the bleaching
falts, when mixed together, operate fafer and better than
when ufed feparately. For the corrofive power of the
Mufcovy, Marcoft, and Cafhub athes is corrected by the
pearl athes, and the whitening quality of the latter is in-
creafed by that of the former.

There is not a more corroding fubftance, with regard
to animals, than alkaline falts and lime joined together,
efpecially when fufed inthe fire. This is the compofition
of the common cauftic. But lime, and lime-water alone,
preferve animal fubftances in a found entire ftate. It ap-
pears then furprifing, that falts and lime fhould be found
fo littde deftru@ive of cloth, when lime, or lime-water
alope, deftroys it fo remarkably, But that this is a fadt,
is made evident by many experiments, and has been
practifed both with fuccefs and fafety, by a bleacher who
gives the following account of his method of bleaching
with lime.

¢« Firft, fays he, 1 fteep the cloth in warm water for
twenty-four hours; then clean it in a wathing mill, of all
the drefling, or fowen, as the vulgar term it. After-
wards I buck the cloth with cow-dung and water, and
bleach it with this for three days; then clean it again,
and boil it with a lye made of Cafhub athes. A pound
to each piece of 18 or 20 yards long is fufficient.  This
I do twice, as no lime ought to be given to cloth before
it is a full third whitened; as it by no means advances-
the whitening of the cloth, but, on the contrary, pro-
tra@ts it: For, inflead of loofening the oil and dirtin
the cloth, when brown, it rather fixes them; juft as
when fine cloth is bucked with over-warm lyes in the
firft buckings. Lime is by no means fit for difcharging
the oil in the cloth, but for cleaning it of the dead part,
commoanly called fprar.  The clowh, being cleaned, is
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laid upon a dreeper. It muft not be drier before buck-
ing with lime, otherwife it will take in more than can
be got out again before the next application: For as [
have obferved already, that lime is only fit for difchar-
ging the dead part, bucking thus wet make it reft on the
outfide of the cloth. I take a lippy of the fineft and
richeft powdered lime that can be got, of the brightelt
white colour, as poor lime does more hurt than good,
to thirty pieces of the above length; and make a cold
lye of it, byftirring and pouring water off the lime, un-
til all be diffolved, but the drofs, which is thrown away:
Then I add a little foap, which makes the lye have the
neareft refemblance to milk that breaks in boiling, of any
thing I can think of : For this foap blunts the hmne({)
of the lime. Then I take the cloth, and dip it in the
lime-lye, and that moment out again, and lay it ona
dreeper until it be bucked ; then put it on the field,
watering it carefully; for if allowed to dry, it is much
damaged. This is done always in the morning; as it
cannot be done at night, in regard of the hot quality of
the lime, which foon heats the cioth, and tenders 1t If
a hot funfhine follows, it has great effect; for lime is
jult like all other materials for bleaching, that have more
or lefs effect according as the weather is good or bad. I
take it up the fecond day after bucking, and give it a
little milling, or hand-blcaching, or bittling, commonly
called 4xocking 5 and lay it on the field again, watering
it carefully as before, The effe&t is more vifible the fe-
cond than the firflt day, As all cloth when limed fhould
have a great deal of work, otherwife more than half the
effet is loft; and not only that, but a great deal of la-
bour and pains is requifite to take the lime out of the
cloth again; it muft never be expofed on the Sabbath
day, but carefully kept wet always while ufed in this way.
Thus bucking for three or four times at moft, is fufh-
cient for any cloth, except that made of flax pulled ei-
ther over-green, or which grows in a droughty feafon,
or perhaps not fo well heckled as it fhould be. ‘This
fort occalions great trouble and expence to the bleacher.
But the moft effeGual and expeditious way I ever found
for this kind, was, after boiling, to take a little of the
warm lye, and mix a very fuall quaotity of ime with it,
and draw the cloth through that as hot as poflible, and
put it on the field direétly, watering it carefully, This
will clean it of the {prat furprifingly. Then I boil it with

pearl athes, and give it the laft boil with foap.
¢ There are innumcrable miftakes in the ufe of lime
committed by the vulgar, who are ignorant of its quality
and effe@s. They know only this in general, thatitis
a thing which whitens cloth cheap, and is eafly purchafed;
therefore they will ufe it.  Some of them begin whiten-
ing of their cloth with it, whichI have already obferved
to be wrong, and given reafons for it, and continue it
until 'the cloth is bleached; give ita boil or two at moft,
and then wath it up while the grofs body of the lime isin
the. fubftance of the cloth. This makes limed cloth ea-
fily diftinguifhable from unlimed, as the former has a yel-
lowith colour, andis full of a powder. Behides, as lime
is of a very hot corroding nature, it muft by degrees
weaken the cloth.  The bad effects of this fubftance do
not end here.  When the cloth is put on boeard, it con-
tracts
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traéts a dampnefs, which not only makes it yellow, and
lofe any thing of colour it has, but diveétly rots it. And
although it fhould efcape this, which it is poffible it may,
by a quick and fpeedy paflage; yet whenever it is put
in any warchoufe, it will meet with moifture there, efpe-
cially if the winter-feafon fhould come on before it is

difpofed or made ufe of. Thefe I take to be the prin-
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cipal reafons for fo much complaint in bleaching with this
material.”’

The whole art and fafety in ufing the lime, according
to this method, depends on the juntion of the alkuline
falts, during the bucking, to the particles of lime which
were on the furface of the cloth.



