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alb

Maf’cer Wardens and Mem~
bers of the Wor{hq)ful Com-

pany of BR EWERSin London. ,‘

G-ENTLBMEN, S :
A Long and eontmued attenhon
to every event, that happened
in the courfe of many years brew-
ing, and an inquiry into the reafons
~ thereof, is the foundation of this
Theory of the Art, if fo it t mgy pro-
perly be called. = -

A fincere defire to ferve the com-
munity, by eﬂabhﬂnng the Art of
Brewing on invariable principles, in-
ftead of uncertain pratice, was.my
motive for writing the following

A 3 fheets.
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fheets. I would not, however, have
‘prefumed to lay them before the pub-
lic, and put them under your pa-
tronagc, had they not received the
approbanon contained in the follow-
ing letter ; which does me fo much
honour, and will do the Public fo
much fervice, by engaging their at-

tention to what comes recommended
hyfogxeataname. ‘Tam,
- GENTLEMEN,
~ Your moft obedient, and

" moft humble Servant,

__?‘,";’{{,"’ f ; - M.CoMBRUNE.



{1 have thy Dodar’s Leave for publithing the follow-
_ing Letter, which he was.fo obliging as tb write ©
e, afer perufing shis fitde Bp.] v -
AR : L T , "?'"\ f.'.....i

EA T
S M

DEar Sir, N

Y Have, with pleafure and improve-
L ment, read over your Manuferips ;
and fbould b glad ro fer fome other
Trades as jufly reduced to Rule, as
you bave dowe the of Brewing : which
would not only be making a right ap-
plication of philgfophical knowledge ;
but, at the [ome time, accoumedate
buman life, in many refpets, where-
in it is flill deficient. Perbaps your
example may excite fome other able
men, 10 give us their rq})eﬂive trades,
in the form of fo many Arss. For
my own part, having long wifbed to
Jee fome attempts of this kind, for the
’ A 4 " good



- good of Society in gmeral I cannot
but be particularly pleafed with the

nature, defign, and execution of your

Effay 3 and am,

DEear Sir,

~ Your obliged Friend,

I R S .

D and bumble Servant,
y

PN P

Pal ML Ty e e
- 20, :758.y o PETF-_R »SHAWV\AY.
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INTRODUCTION.

N inquiry into the anti-

quity of the art of Brew-

ing would certainly be a

curious, but, I fear, a ve-

ry ufelefs refearch. In all probabi-
lity, the inhabitants of the northern
countries, foon after they fettled there,
found out a method of obtaining a
liquor from Grain, fimilar to Wine 3
and, indeed, the mention of Beers,
or Barley Wines, by fome hiftorians,
: who
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~ who treat of the colder parts of the

Globe, where the Grape will not ri-
ppen, feems to put this matter beyond -

- doubt. Hbéwever, we have no rea-

fon to believe, that they arrived at
any great degree of perfe&ion in their

rt ; for tho’ the Brewers company,
at London, were incorporated in the
year 1427 ; and a company of the.
fame nature in France, many years

“before, yet it is certain there was no

good Beer, either in France, or even
in Englaﬂd, till much later.

" The bufinefs of Brewing formerly

was, and now generally is, in <he
hands of men unacquainted with Che-
mlf’cry, and ignorant that their art has
any relatlon to that fcience, tho’ it is,

" in reahty, a confiderable branch of

it: confequently, from the want of a
due knowledge of the elements and
in-
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inftruments neceflary in Brewing, and

from never once iniagining, that:

there were certain fixed and invaria-

ble principles, on which they ought

~ to proseed, the advances mad¢ in
this art could not but be flow. -

. In the reign of Queen EImaM &
Malt began to be hetter made, and
Hops to be ufed ; by the ‘addition

_of thefe, the hquor was eapable. of
being longer kept, and thereby had
the advantage of being mueliorated
by time.. The fuperiority of thefe
two vegetables, over all others, : for.
the purpofes of Brewing, being foon
known and afcertained, the legifla-
tive power prohibited the ufe of any
thing elfe in-the compofition of beer :
a law certainly of the greateft utility,
. by which all fophiftication was pre-
veated, -and our beers rendered th;
be
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beft in Europe.  But, at the fame:
time, a great difference, in point of.
cxcellency, {ubfifted in the fame, and’
in different ‘places; and this' was
chiefly owing to -a want of princi~
ples, and. rules: to dire& them,’ ac~
cording to the variation of Malt.in
drynefs, or of the feafons of the year.
in heat. The fame:fault ftill fubfifts,.
though the: prefent praditieners. of
the .art cannot plead the fame ex-.
cufe ; for the Thermometer,: by
which they ought to.govern them-.
felves, is now brought to perfe@ions;
but at that time was only known ‘to
the learned, and not’ fuﬂicxently im-
| proved for vulgar ufe. :
- - The defigns of all Brewers are,
1. To extra& all the fermentable
parts of the Malt, in the beft man~
ner poflible. ~ 2. To add Hops,
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in_fuch proportions, a$ experience
teaches them ‘will preferve and me-
Horate the: beer. ‘And; 3. fuch a
proportioni of. Yeaft, as to obtam a
perfc& fermentation. - -

-The generality of Brewers wﬂl be‘
ready to alledge, that thefe three
particulars’ ar¢’ ‘already fufficiently
underftood ; and that it would be
a much more ufeful work, to pub-
lith a2 remedy for "th'ofc imper-
fections, or difeafes, fuch as clou-
dinefs, &¢. that beer is naturally,
or aceidentally, fubje@ to. But if
the three defigns, . above laid down,
be- executed -according to the known
rules of Chemiftry, fuch a remedy-
will not be wanted ; for beer brew~
ed; upon clear ‘and evident chemi-
cal- principles, ‘is neither naturally
or accidentally {ubje& to cloudi-
n@fsy &c. ‘nor to any diforder what-

cver.
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evar. ‘Premtums have formerly been
advertis'd for difcovering a remedy
for cloudinefs ‘in ‘beer : I fufpe@
no remedy can be found adequare
to the difeafe ;, but am certain, from
experience, ' that if beer is brew'd
accordlng to the rules laid down
in this Eﬂ'ay, fuch - diforders will be |
prevented. |
Hence it is evident, ‘that fome |
knowledge in Chemiftry is abfolutely

neceﬂ'ary to complete the Brewer. It
is a great misfortune, that Men, in
general, -are ftrongly prqudlced E:2
 gainft having recourfe ta bobks, for
~ infru@ion in their refpedtive tradee3
and that this prepoﬂ'eﬁ'lon is often of
fuch weight as to difcourage thofe
‘who attempt the fhaking it oﬁ' and
proceeding upon juft principles, tho!
fuccefs is, and’' muft be the happy
cﬁe& of the one; as failare come
monly,
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monly, -though falfely, reckotied ua-
avoidable, is that of the other.
- From true principles may. be de-
sived fuch a method of Brewing, in
wiater, that the beer fhall be fit for
ufe, at any limitted périod of time ;
and in fummer with .more fuccdi
than gencrally is done, A better-
‘kmowledge of fermentation, and the
art of regulatmg it, will.eafily teach
thns. 1 do not mean to infinuate
that Brewing can be better carried
on in fummer than in winter ; but
enly, that if neceflity requires, it
may be carried on to a fufficient
degige of perfection,. much longer
in the feafon, than is ufual.
~ Before - we proceed, it may be ne-
| Qnﬂiry tq explain fome few techni-
¢al terms, and the properties of Fire,

- Air, Water, &c. as far as they relate
S o
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to Brewing. - I have not fcruplcd to
make ufe of all the affiftance I poffi-
bly. eould, from authors who have
- treated’ of thefe, fubje&s ; and when-~
ever I diffent from them, it was be-
caufe, to my apprehenfion, Nature
evidently . did fo too. = The reader
will obferve; that this Effay s de-
fign’d for men unacquainted with
Chemiftry: and that'I do not pretend:
to treat of théfe fubje&s thoroughly,
but only to fay as much as is necel<
fary for a Bfewer to know. - - -0
- The Utility of the fub_]c& is too
manifeft'to’ need any thing to be faid
on that’ head ‘T will only" ‘obferve)
that the- Brewers, ‘within the Blﬂé-
of Mortality, confume ‘yeatly more
than fix hundred fhoufand quarterd
of Malt, and nearly forty thoufand :

wmght of Hops, * " -+ . .-
A N
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Afz Explafzamn of the tecﬁmcalh

Term: n tbzs ESSAY :

S thxs Eﬂ'ay is deﬁgned

‘as was hinted beforey

for the fervice of men,

who, in general, are

: - undcquainted with che-
miftry and technical terms j it has
been thouo}xt advifeable to avoid all
B terms
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terms of art, as'far as the nature of
the work would admit of it, sand to
prefix an explanation of- thofe that
neceﬁ'anly occur.

Acmos, By acxds are meant all
~ thofe things which tafte four, as vi-
negar, lemons, fpmt of nitre, fpmt of
falt, &c. An acid enters, more‘or lefs,
into the compofition: of all--vegeta-
‘bles; and is produced. by, -or rather
is the laft ‘effe@ of fermentation.
‘Mixed in a die proportion’ with an
alkali, it conflitutes a neutral falt,
that is, a falt wherein neither the acid
nor the alkah prevsul Acids are frc-
quently termed acid. falts tho’ ne-
rally they appear under a ﬂuld%
Due regard ought: to be had tb the
univerfal acid: fippofed conftantly. to
cxrculate ier the atmofphere, - -
o ALKALI,
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< AixaLy,;poralkaline falts, are falts
of a-nature dire@ly contrary: to acids,
and always manifefting themfelyes by
fermentmg therewith : they have an

. urinous tafte, are produccd from the
-athes of burnt vcgctables, and by fe-
_veral other mcans. - 3

'.:yiv" P -

.Ain,‘ is-.a thm, elaftic ﬂmd fur—
mounsting the globe of the earth, im-

.o

:pergepuble to all our fenﬁ;.g1 exccgt
that of feeling : it is abfolutely, ne-
«ceflaty: to the preflervation, both of
apimah-and vcgetable life. -

";’Q eyl
’ALCO.HOL, is the puré - fpmt of |

-2id 918 gzl

ine, wltf\out “the lcaf’c partrcle of
o phicgm. ‘

alr donbarhoe) .are: or,gamzed hvmg '
%aﬂi@m!dﬂued. with: fenfation. Mi-

nera.ls are faid’ to grow and increafe,
’ B 2 Plants
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_ Plants to grow and live, but animals
only have fenfation. Animal fub-
flances cannot ferment.

ATMosPHERE, is that valt col
le@ion of air, with which the earth
is furrounded to a conﬁderable_,
height. |

ATTrACTION, an indefinite term, |
applicable to all acions whercby bo-
dies tend towards one another, whe-
ther by virtue of their weight, mag-
netifm, eleétricity, impulfe, aor any
-other latent power. It is not there-
fore the caufe determining the bo-
dies to approach, that is exprefled
by the word attra®ion, but the ef-
fect itfelf. The fpace through which
this_power extends, is called the
fphere of attraé’uon SR
Brow- l

f
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BREWING, is the operanon of pre=
panng beers'and a}es from malt. . -

Bomma, may thus be accounted
f . The minute partieles of fuel,
bcmg by fire detach’d from each o«
thes, -and .becoming themfelves fire,
pafs through' the peres of the vellel
and mix with the fluid ; thefe being
pcrpetm}ly in an adive flate, com-
municate their mation to the qtnef
cent .water: hence arifes, at firft, a
{mall inteftine motion in the water ;
and from a contimied adtion in the
firft caufe, the ¢ffet is increafed,
and the ‘motion. of the water conti-
'nuaﬂy accelerated ; fo that, by dc—
gfee%, it becomes fenfibly agrtated
But the particlés. of fire ading on the
parttc‘l’e&that compofc the loweft fur-
'facc of the water, give them an im-

B3 pulfe
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pulfe upwards, “by ¢ rendering ‘them
. fpeciﬁcally lighter, fo as to deter-
mine them to afcend according to
the laws of equilibrium ; hence there
is a conftant flux of water from the
bottom to the tof of the veffel, and
tccxprocally from th¢ top to the bot-
tom ; from whencc we learn theé rea-
fon, why the water is hot at top foon-
er, than at the bottom. But as an e-
gual heat cannot be dlﬁnbuted thro’
the whole, the thermometer can be
pf no fervice here ; on Wthh account
it is better for brewers to heat a cer-
tain quantity juft to the a& of boil-
ing, and temper it, by adding a fuf-
ficient quantity of. cold water. Boil-
ing water is incapable of receiving
any ingreafe of heat, tho’acted on hy
ever {o great a fire, and rifes, accerd-

e y ing
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ing to Farenheis’s Scale;, to 212 de-
grees. ‘:' P ;--,~;;j{._~z' |

CLOUDY BEER, is'a term made
ufe of by brewers, to exprefs fuch
beers, as, from the violent heat of
the water they have been brewed
w1th are Ioaded w1th more oils
tIlan could be. abforb’d by the wa-

; from whence a muddy and grey
011 is feen floating on the furface of
the beer, though the body of the 11—
quor is often tranfparent. This is
frequently in great quantlty, “and
exceeds the powerr of any known

menﬁmum. o

COHESION, th a@uon by whlch 4
the' p&i‘txélés of ‘the fame body ad-
Kere® fogethcf, ay’ if fhey were but
one, i vt RS
a0 B 4 Cow,
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- \CenB, its greateft .degrec. isi not
known ; it is a relative term in'-op-
poﬁtion to Heat; the colder a body
is, the lefs is the agitation of its in-

iernal Parts S
. -CoLOUR, is-that quality in’ any
bedy, which: caufes that {enfation- we
perceive ‘when -we -look on a co-
lour'd obje&. A greater or lefs de-
gree of heat, caufes different-colours
in moft bodies; and:from a due ob-
fervation of the colour’ of malt; we
may determine with what dcgrce of

heat it has been acted upon. °

"CYLINDER, a folid body, fuppofed
to be generated by the rotation of a
parallelogram, A gardener’s roller
18 a cylinder, A

EarTH,
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< 'Barrh, is 2 foflil; and. terreftrial
matter, wlu:reaf gur gbbb partly con~
fits. - o

EsuLLiTION, i the boiling or
bubbling of water,- or any. other li-
quar, when-the fire has forced a'free
paffage through it BreWers ﬁ)ppefe
water to be jufts begmnmg to: boit,
when they perceive 4 portion of . the
"water forced from the bottom ina
nght line, fo."as to dxﬁurb the fur-
face : when the liquar is in this ftate,
they call it through, or ‘upon the
pomt of Ebullmon |

DENSITY By denﬁty 1§ meant
the clofenefq compaétnefs, or: nean
approach of the parts of a body to
-one ahother : the more:a body weighs
in proportian;te its bulk, the greater
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isits denfity.. Gold is {aid to be the
denfeft body in nature; hecaufe no
body; of thc fame bulk, weighs fo
much o

EFFERVES(.ENCE, is a fudden agi-
ftatlon, arifing in certain bodies upon
mixing them together ; which agi-
tation. generates heat, |

Ex'ruc'r. If the principal parts
of a bod are feparated from the
rcﬁ (or the more ufelcfs) by cold or
hot water, thele’ parts, colle&ed to-
gcther, are called an Extraé7

EXPANSION, is the fwellmg or in-
Creafe of the bulk of bodles, from
heat, or any other caufé. '

\u\w‘ -
N

FERMENTATION, isa fcnﬁble in-
ternal motion of the Partlcles of a
RIS T P ) AR P
| compound.

il
N i s
PR
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compound fluid: by the gontinuance:
of this motion, the.particles are gra~.
dually remov’d from. their former fi~.
tuation, and, after fome vifible fepa=
ration, join'd together agam in a dif-
ferent order or arrangement, fo as to
conﬁx;ute a new liquor. No llquors
are capable of inebriating, except
;hofe that have been fermented.
] FIRE, accordmg to Baerﬁaafve, s
fomethmg unknown, which has the
property of penetrating and dllatmg
all folld and fuid bodxes. o

Frerzine Pom'r, is the degree of
cold at which water begms to be
form’d intg ice, which, accordmg to
Farenbezt 5 {'caIe, is 37 degrees. |

Fnos'r, is when the au' is in fo -
eqld a ﬁase as to convert the watery
particles,
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pm‘t{elts, that float in it, mto ice v
o what degree this may be conti~
nued, ‘or how ‘uch cold may be
mcreafed is unknowrr, an artificial
cold ‘has been excited as far as 72
* degrees below o, that is, ro4 de-
grces below the frcezmg point..

HEAT, one of the fecondaxy qua-
lities of bodies, produced by ﬁrc, and
bppos’d to Gcld '

v Ismeuss, a preparatnn from a
fith calld Hufo, fomewhat bxggc;:.
than the Sturgeon; a folution of
Whlch, in ftale beer, is usd to fine
of prec1p1tate other beers : it is im-
ported from Ruffia by thc D‘utcb
and from theni to us,

LIGHT, confifts of partlcles of mat-

ter, mconcei‘vably {mialt, capable of
\ exciting
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exciting in us the fenfation of vo-
lours, by being reflected from every
point of the furface of ' luminous bo«
dies ; but, notwithftanding they are
fo exceeding fmall, - Sir Ifear New-
tou found means to divide aﬁngk:
ray into feven diftin& parts, viz. red,
“orange, yellow, green, blue, indigo,
and violet, ,

MaLt, in general, is any fort of
grain, firft germinated, and then
dried : that generally us'd is ‘made
of barley, which experience has fouqcf |
to be the fitteft for this purpofe, as
being the medium between the nch~
eft and the weakeft grain. :

| Musrs, are the unfermented juites
of grapes, or any other vegctable fub~
flances. -

(

MEN- |

r
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« MensTrRUUM : any body, . ds~wa=
ter, which, in a-fluid or fubtilifed

flate; is capable of -interpofing its

parts between:the fmall pasts of other
bodies, is called a menftruum, or that
which ‘has the power dlﬁblVlng or
extra&mg Salts, in fome cafes, are
“very ‘ufeful to Pcrengthen the men-
ﬁruums, but not in the procefs of
brewmg, the power of hot water be-
‘mg more than fufficient to- extraét
the ferméntable parts; and thefe are
'tBe only uféful ones. |

D;L, isan un&uous; inﬂamm&ble
| fpbﬁ;ance, diawn from feveral animal
and chetable beﬂ:anccs " e i

- PrECIPITATION. Ifinglals diffalved
4 beer, -renders it 3 glutitoys 'and
Jeavy:bedy ; this put intdsthe brec

in-
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intended to be fined, carries downj by
its weight;all thofe fwimmihg par-
ticles which prevent its tranfparency;

and this a& is call’d ﬁmng, or. P"l" )
c1p1tauon ' o

SALTS, are fubﬁances whlch rea—
 dily diffolve in water, are {harp and'
pungent to the tafte, and greatly’ dit
pos'd to unite with earth, fo as to
appear in a folid form, as common
falt, alum, and other falts do,, -Atid
falts tafte fharp aé vinegar, lemgn |
Juice, &’c. Alkaline falts are urinous :
und Neatral falts, being:compodd of
both, are properly nerthcr acrd udr
- alkaline. e cRT

" 8UGAR, of SACCHARINE SALTS, are
faid to'be acids fmooth'd: over' with

3011 s which compofitioh yields a fweet
, tafte :
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tafte. All vegetable fweets "are -cas
pable of fermenting fpontancoufly.
when crude3 when boil'd, they te~
quire an addition of, yeaft to make
them ferment. Malt, or its ex-
tracts, have all the propertxes of fac-

charme falts,

SuLPHUR. Thdugh by fulphur is
commonly underﬁood a mineral {ub-
ftance, yet, in chemlﬁry, it is fra-'
quently us'd to exprefs the oils of
vegetables. '

- Soas and SAi)oNACEOUs'JmcE'é ?
Common foap is made of oil mix'd
‘with alkaline falts : this mixture
caufes a froth on being agitated in -
water. The oils. of vegstables are, in
fome degree, mix'd with their falts;
aqd though the falts of vegetables are

un-
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undoubtedly acid; and not alkalme,'
while the vegetable is in being, yet °
Boerbaave calls: their juices fapona-
ceous. No juices are fuppos'd to be
capable of chetable fermentation,
but fuch as are faponaceous

T xgnmomwan, is an mﬁrumcnt
for meafuzing the increafe and de-
creafc of heat and cold but it is of
fuchu(e in the bxewery, as to merit
a_farther explanation-in an article.

by 1tfclf

© VEGETARLE, 2 term apphed to’
plants, confider’ d as ‘capable of
growth, having veflels and parts for’
this purpofe, but generally fuppofed’
to have no fenfatlon ‘ .

Vinecar, is anacid penetrating’
C . Iiquor,’
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liquor, prepard from wine, beer,
cyder; or a Muft which has been
fermented as far as it was capable;
vinegar being the produce of thc Ia&
ftage of fermentation.. .

Vrmuox., in general, is an acid
found in the body of the earth,
mix'd either with iron, .copper, or
., zinc. "Tis not this concrete, ‘but the

il ordpirit of vitridt, that s us'd in

the brewery, in. order to preclpltatc
or fine brown beers that are ftubborn
or nearly cloudy. A pound is fome-
times put into a butt; though four,
aunces fhould never be exceeded in
that quantity: |

WaATER, is a very fluid, fcentlel's,
taftelefs, - colourlefs; tranfparent- li-
quor. - -

- WIiNE,
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. Winge, ‘a britk, agrecable, . {piri-
tuous and cordial liquor, drawn from
vegetable bodies, and fermented. In
~ this fenfe beers and ales may be
called, and really are, barley wines.

; ‘WorTt.. Worts, or Mufts, may be
faid to-be fynonimous terms ; the
firft: ufually applied to the uafers
mented extrad®s of Malt, as the
ather is to the exprefled juices of
vcgetahbo , E

. Ca  SECTION
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W&Wm N

SECTION I
"Of F1rRE

‘Fire is the chief 'ééufé

»rmmple of almoft every A

bodies 3 and though: the

untaught in chemlﬁry imagine, that
they thoroughly unflerftand. its- nat
ture, yet certain it is, that there i is
nothing more incomprehenfible, or
“that eludes our niceft refearch fo
much. The fenfes are very inade-
quate judges of it ; the eye may be
deceived, and fuppofe no Fire in a
bar of iron, becaufe it does not ap-
pear 1 redy though at the fame time,
it may contain enOugh to generate
pain : the touch is no pofitive proof,
‘ for
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for a: body colder than -ourfelves,
though, perhaps, containing number-
lefs particles of heat, will feel cold.

The great and fundamental diffe-
rence among plnlofophers, in rcquél:
to the nature of Fire, is, whetbcr
it be originally fuch, - formed By
the Creator himfelf at the begm—
ning of things; or whether it be
mechanically produc1ble in bodies
by inducing fome alteration in the
particles thereof. - It is certain, that
heat rnay be generated in any body
by attrition; but whether-it exifted:
there . bcfore, or was caufed imme-
’cg_ngtﬂcly by thg motion, is a_matter of
no great import in this, Effay ; for,
the effe@s, with which alone we aref
'concerneql, are ﬁlll the fame.

~ CcC3 " Fire
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Fire expands all bédies, both folid:
and fluid. If an iron rod, juft can
pable of'paﬁing thro’ a ring of the
fame metal, is heated red-hot, it will
be increafed in length, and fo much
fwelled ‘as ‘not to be able to pafs
thro’ the ring, as before : if a fluid;
is put into a bellied glafs, witha long~
{lender ncck and properly marked,
the fluid, by bcmg heated, will ma-~
mfeﬁ]y rife toa conﬁderablc helght. 4

* The expanﬁon of fluids, by hcat,
iy different, in different fluids; and
may, in general, be faid to be'in ptoa
~ portion to their denfity. Pure ‘rain

~ water, gradudlly heated, is expsnded
* of its bulk, fo:that 85 ga]lom of
boiling water will, when cold, ‘mea+
fure no-mere than 84 ; and- g 5 gale
lons of boxlmg WOt will-not yield fo

much,
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mach, becdnfc the expanfion is great-
ecthanithat of wates, in proportion
@z’ the ‘wort is a denfer Biquor than
" water :_hence we fee the reafon why
a copper,.containing a given number.
of barrels of boiling wert, will nog
produce the fame numbes. of barre&
of beer when cold. -

Bodtes are Weakened or looﬂ:ned
in their texture by fire : sthat the
a&ion of fire promotes the diffolu=
tion-‘of ‘bodies; is evident,- for: even
the hardett, by-asi increafed degree
of it, will liquify efd runy and Ve
getables ‘are refolved. and - fepamted
by it- into their coﬁﬁxtuen; parts
ciucd It muft be oWned, Ve-
gesablca, become rigid or. §iff ; but
this: js: ma..owmg to the fire, . conﬁr
dcmd as lodged in.the. folid; parts, -

- C 4 but
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but ‘to. its;.evaporatihg the agisous
oacs 3 in which fenfe:alone:Fire can
be fmd wﬁrcngthicn {fome: badlss that
were: befoxze\wca;k. I A

) That the texturc of bOdlCS Ihould
be Ioofcned ‘by ‘Fire, is'a necefTary
confequence of expanfion ; for a bo-
dy cannot be expanded but by its
‘particles receding farther from- one
-another; and if- the particles be not
able to regain the fituation they had
when cold, the body will"remain
“loofer in its texture, than before it
“fuffered the aQion of Fire : and this
"is the cafe of barley when malted. |

~ Fire may bc conveycd through
“moft bOdlCS, as’ air,” water, ‘afhes,
:’fand &c. The ‘effe@ feenis to be
dlﬁ’erent accordmg to the dlﬁ'érent

“ton-

~ g
o .

~
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conveyances.: - A- difference: appdars
between -boiling - and. reafting, yet
they dniwer the: fame purpofe,ithat
of: prefét'vihg the fubjedt; and-thig
in proportion-to. the degree. of. heat
it hath’ fuffered. Malts, tha morg
they are dtied, -the: longer are they
'(:apable of maintaining themfelves in
afound ftate, and the: lxquor brewed
with themwill, in proportion to fuch
.drynefs, keep the longer found. ‘Wa-
ter apphed to Malt to ‘make an ex-
‘tra®; piovided it does not exceed a
“certain degree of heat, the hotter it -
13, the miore dhrable and founder wxli
the extradk be B

,{T hc J;ﬁ conﬁderanon of ﬁre or
', heat thas - relates to brewing is, the
; nowledg of its different degrees,

and
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- ant -how: to-regiilate them: 4. of
lice, chemifls, .and all ;others, weré
much to feek inm this refpett;. thcy.
diftinguithed more .or lefs Fire in-a
very. vague and indeterminate man-
mer; as’'the firft, fecond, third, and.
fourth degree. of heat, meaning no.
precife heat, or hgat meafured by any-
ftandard:; but by ‘the invention .of
the Thermometer, we are enabled to
regulate -our Fires with the utmaff
precifion. Thermometers are formed
ori. different fcales; .and-.therefore’
" when any.degree of heat is:mentions
ed,. in‘order to.avoid confufion, ;the
fcale made ufe of fhould be mentiony:
ed. I have conftantly ufed Fabren-
 beit’s, - as itis the moft pﬂi‘(t&,ﬂﬁd
the moft gemerally received.: .Acw
cording to this ‘inftrument; 32 der

grees

> La



greed is the-futezing point, dr whem
water ficfk begins to hardendato ice. )
fram 3 2 degreés O o,; may be L
ta be different degrees of whgetationg
aetording to the differons plapts thaty
teoeive fuch héats ;. thelja® degrob:
is:marked by «Boerbazve,-ad the firk:
fermentable; beat,  and ‘the 8ot ag
dic. laft; &y, dégrees ki haye forind
to- be: the ‘médidm -hicat: off Liovadi
throughout the Year in the thaduy
98 degrees is faid to be that of our
bodies when in health, as:frorh: 105
to 112 are.its degrees when in a fe-
ver ; at 175 degrees the pureft and
hxgheﬁ-re&lﬁed fpirits of wine boil,
and at this degree I have found well:
‘Malt.to charr'j at 252 de-
gﬁ&a ‘oiates boils § at - 600 degrees,
qmckﬁlvci: and. oil of vitriol. - Iron,
Gold,
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\” ONE of the' operatlons el*her,
of Nature or Art, can be carried
on without the a&ion or: afﬁﬁancé
of Air. Itis the principal agent m
fermentatnon confequcnt]y its pro-
pcrtxcs and powers, fome of them at
leaft, ought to be well underfto od
' by brcwers. ) -

‘r
-

- By Air we mean a ﬂmd fcarcely
pcrcexvable by our fenfes, and dif-
. covering itfelf only’ by thé refiftance

it ‘makes to bodies. We find it ez
| vety where incumbent on -the fur
fi¢e: of ‘the "globe, extending to 4
conﬁderable, but determinate height,
Vorlio o and

A

- --’,Q" vy
R
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qncntly whére the A is puredt, fear
mentation -is “befb-carfied-ions - He
Likewife tells us; ¢ ft-js: ‘clear, that
* the ultimate -pasticles of Air,co-
% here &ogether, fo-as not eafily to
*¢ infinuate themfelves into the fmall-
¢ eft pores either of folids or fluids ; 3”
from wbeme thofe acquainted with
brewing eafily account why hot wa-
tér, which fércesﬂrong and pmgumus
extracts from Malt, prevents fermen-
tation, as oils are an obftrudtion to
the free entrance of the Air ; aﬁd
from in analogous reafon, why, in

weak extradls fermentation is fo much
accelerated that the  whole foon be-
comes four. | |

Atr (er othcr fubjc&s) is s
panded or rarcﬁcd and apqutres &
gxcate: dgmc of . elafticity, in-pro-

¥ portion

&
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dily, or, in other words, yield a more
copious extra&, than others.

" By means of this penetrating and
a&ive power in the Air, all bodies in
a paflive ftate, expofed thereto a fuf-
ficient time, become of the fame de-
~ gree of heat with the Air itfelf. On

this account the water lying in the

backs ufed by brewers, may be faid
to be nearly of the fame degree of
‘heat as the Thermometer {hcws thc
open Axr in the (hade tc be, except
whcn this inftrument indicates a cold
below the freezing point, or 32 de~
grees : for if the water was then as
cold as the Air, it would become
1ce : in this circumftance it may’
more properly be: accountcd as hot
as 33 degrees; for water will not

1mmed1atcly become as cold as the
' D Air,
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Air, on many accounts, fuch as its
not having been long enough ex-
pofed thereto, its being pumped out

of deep wells, &’c.

Air is not eafily expelled from
bodies, either folid or fluid : water
requires two hours boiling to be dif-
charged of the greateft part of its
Air. 'That Air may thus be difcharg-
ed by heat, appears from this, that
water thus boiled, inftead of having
any Air-bubbles when it freezes, ‘as
ice commonly has, will become ‘a

folid ma'fs‘ like cryﬁal

As Airis rendcred more ."a@ive by
being joined to Watcr, that ‘Water
which has endured the Fire the leaft
“time, provided it be hot enough,
will make the ftrongeft extract.

‘ i Worts,
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Worts, or Mufls, as they conta,\n
. great quantities, of falts and oils, ate
denfer bodies than.commen water,
- and therefore require a ggeater de-

gree of heat to- make them boil 5 -
confequéntly more ‘Air:is expellcd by -
boiling worts, in a given time, than
by boiling water jn the fame time;
and as Air does not mﬁantanequﬂy
re-enter thofe bodies, tho’ cold, they
would neyer ferment of themfelves ;
and .were it not for the fubftitute. of
yeaft;: to-fupply- the deficiency-of the
- 2Ainloft-by. boiling, they would fox-
or putrify for.want of an internal
claftic Air, which is abfoluter ne-
_fceﬂhry to fermentatmn o

,,,,,

. Air is more. caﬁly dlﬂodged from
hot thar from cold. water, becaufe
thc wezgin of the: atmofphere is lefs

D 2 on
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on the former than the latter: but
though there is Air in every fluid, it
differs in quantity in different fluids;
fo that no rule can be laid down for
the quantity of Air worts fhould
contain : probably the quantity -fuf-
ficient to faturate one fort, will not
be an adequate proporuon for an-
| other

Laﬁly, Air encompafles, is in con-
ta& with, confines, and comprefles
all bodies ; infinuates itfelf into their
penetrable paflages, and exerts all its
power as well on folids, as-on fluids ;
and finding in bodies fome elcments
to which it has a tendency, unites
with them. By its weight and per-
‘petual motion it ﬁrongly agltates the
parts of bodies in which it is con-
‘tained, rubs, and intermixes them

s . o in_
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intimately together, difuniting fome,
and joining others, and thereby pro-
ducing very fingular effects, not ea-
fily accomplithed by any other
means. That this element has fuch
furprifing powers, is evident from
the following experiment. ¢ Fer-
“ mentable parts, duly prepared and
“ difpofed in the vacuum of Mr,

« Boyle's Alr-pump, will not fer-
- ¢ ment, though acted upon by a

“ proper heat ; but, difcharging thcu‘
L Alr, remam unchanged

> S b e -

.. D3 SECTION.
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'SECTION IIL
Of W ATER |
'S Watcr is perpetually an ob-
JC& of our fenfes, and made
ufe of for moft of the purpafes of
life, many people imagine, that they
perfe&ly underftand its nature : but
they who have 1nqu1red into it with
the greateft care, find it very diffi-
cult to form a right notion of it, be-
caufe it is no eafy matter to feparate
Water from other bodies, or other
bodies from Water. Hartthorn, by
being long dried, refifts a file more
than iron ; yet, on diftillation, yields
much Water. I have already ob-

ferved, that Air is intimately mixed
with

N
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with it; how is it poffible then ever
to obtain Water perfectly pure ?

In its moft perfe& ftate, we under-
ftand it to be a liquor very fluid, in-
odorous, infipid, pellucid, and co-
lourlefs, which, in a certain degree
of cold, freczes inta a brittle, hard,
glafly ice: this furnithes us thh
another reafon, why it is abfolutely
impoffible to have water intirely
free from every thing elfe, becaufe,
while it fubfifts in a fluid flate, it
contains ‘a confiderable degrce of
heat or fire. '

Though lightnefs is reckoned a
.pc;fe&lon in water, yet its certain
weight is with grcat difficulty deter-
mined: fountain, river, or well wa-

ters, by their admixture with faline,
' ' D 4. ' fd~
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faponaceous, and vitriolic fubftances,
are rendered much heavier than in
their natural ftate ; and different de-
grees of heat, by varying the expan-
fion, muft affe@& the weight of wa-
ter. A pint of rain-water, fuppofed
to be the pureft, is faid to weigh 15
ounces, 1 drachm, and 5o grains ;
‘but the weight is different in d1ffc~
rent ﬁ:afons of the year.

A fecopd property of Water,whlch

it has in common with other liquors;
is its fluidity ; and this is fo great,
that a very fmall degree of heat
above the freezing point, makes it
‘evaporate. Few brewers, I believe,
‘know how great a proportion of the
'quantlty of water they ufe in brew-
ing, is loft by evaporatlon The
‘ - purer
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purer. the water, “the more readily
it evaporates 3 fo that fea-Water,

which is fuppofed "to' contain one
fortieth part of falt, waftes much lefs
than purer water, 'and ‘more forcibly
refifts the effe@s of Fire, Notwith-
ftanding which, as Fire ultimately
divides moft bodies, and has the pro-
perty of feparating the denfe parts
from the rare, a ftrong and continual
ebullition may be a means of fepa-
rating, in fome meafure, the i lmpurl—

tles of the Watcr from the Muﬂ

T he ultlmate particlcs of Water,
Boerbaave believed to-be much lefs
than thofe of Air, as water paffes thro™
the invifible. pores and -interftices of .
wood; which never tranfmit the leaft
elaftic air: nor is there, fays he, any

known fluid, (Fire excepted, which
pene-
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penetrates every thing) whofe parts
are more penetrating than thofe of
water ; but as water is not an uni-
verfal diffolver, there are veflels which
will contain it, though they will not
contain cven the thick fyrup of fu-
gar, for fugar makes its way by dif-

folving the tenacious and oily fub-
flance of wood ; which water can-
not.’ B

 Water, when fully faturated with
Fire, is faid to boil, and is then un-~
der a ﬂ:rong ebullition ; in that ftate
it occupies v+ degrees more fpace than
when cold: fo that a brewer wha
would be exadt, when he mtends to-
reduce his liquer to a certain degrce
of heat, muft allow for this pranr'
fion, abating t therefrom the quant;ty

of fteam exhaled
As
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~ As Water, by boiling, may be faid
to be filled:or faturatedswiith Fire, fo:
may it witht any fabje& capable. of
being diffolved therein.. Tho! Wa-
ter will diffolve only 2 gm:n quanti«
ty.of any body foluble in it ; yet,at
the famc time, it will- drﬁ'olvc a cer~
tain proportien of fome othet body ;.
fot. four d@nces of pute ram-watm’

- mon falt ; though after taking thm
as the utmoft of its quantity, it will
fill feceive dnd diffblve two f’cmples
of another kind of falt, viz: pulve-
rized Nitre. ' Tn the’ fame ‘manner
the ﬁrongepd extraét of Malt, or Wa-
ter faturated with the fo]ublc parts
of Malt, is ftilt capablc of receivmg
fomethmg from Hops 5 but in'a li-
mited ptoportion, - as is evident from
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Y alay
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with- regard- to brewing, and muft
be properly varied:according to the
drinefs and ‘nature of the Malt; to
its. being -applied either in the firft
or laft mafhes; and ‘in' proportion
alfo to the time the beer is intended
to be kept. To this end we muft
have recourfe .to the Thermometer,
as the only inftrument capable. ‘of
numerically determining the- power" |
of Heat or Fire. =~ nooy

. Nu,trition; cannot be carried ‘on
without Water, though Water itfelf
is not the matter of noun{hment, -
but only the vehicle.

. Water is as neceflary to fermenta- .
tion as heat or air : the farmer who .
ftacks his h or corn before it is
thoroughb' cfy xed foon experiences

the
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.the terrible.effeés.of too:much moif-
ture. or water .1efzding therein.: all
uegetable's thereforenintended - to ‘e
" kept long, ought toibe well (dried.
 The brewer :{hould :carefully: avoid
purchafing Hops: that.are flack :bag-
~ged, er kept in :a anoift ;place ; or
- Malt that has been :fprinkled svith
water foon after:it.was taken from
the kiln; ' for, by .means of .the moif-
tare, a fermentation, begins, svhich,
for want of a fufficient quantity of
AAir, is foon f’copped “but the heat
thereby 'generated, remaining, every
feed begins to grow, and forms ‘a
mofs that dies, and leaves a puttxd

prevalls, morc or lefs in thc bcer

-~

Water, by fome, bas been ac-
counted 4n umverfal folvent but,
certain
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certain ‘it is, it does.not a& as fuch
on all metals, gems, ftones, and ma-
ny other fubftances: it does not, in
general, diffolve oils, -but is mifcible
with highly-re@ified fpirits of wine,
or alcohol, which is the pureft vege-
table -eil in nature ; all faponaceous
bodies, whether artificial ¢r natural,
fixed or volatile, readily melt there-
in: the foluble parts of -Malt, being
oils and falts, ‘are properly foaps,
and confequently diffoluble-in this
menftruum ; and in ‘fuch- manner,
that neither the oil -nor falt appears
feparately, but the whole feems to
compofe- an ‘homogeneous - uniform
mixture. - One particular property-of
faponaceous fubftances; well worth
our obferving is, that, by being inti:
matély mixed with -oily fubftances,

rcﬁns, &c. they render them mifci-
~ ble

\
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~ ble with water ; confequently Hops,
which contain a large portion of re-
fin, will yield their extrad@s more ef-
ficacioufly by being boiled in wort
than in water alone : fo that all
pretended improvements for making
extra&ts of Hops by themfclves in
water alone, or keeping a Rob of
them. againft dear times, are abfurd
and ridiculous. Water not only
diffolves true foaps, _but, by their
affiftance, 'acquires a power of dif-
folving bedies which otherwife it
could not. A farthcr proof of this
(which every attentive brewer will
find) is, that a given quantity of
Hops, boiled in a wort by hotter
water. more ftrongly extraded, will
yield a bitterer liquor, than the fame
quantity boiled in a weaker wort, or
in water alone.

When
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~ When a faponaceous fubftance is
diffolved in water, it lathers, froths,’
and bears a head ; hence, in extra@s’
of Malt, we find thefe figns in the
underback ; but weak and flack li-
‘quors (the falts of the Malt only.
being diffolved without a fufficient.
quantity of the oils) not being fa-
ponaceous, yield no froth, and gene-
rally let part of the grift fall undif-
folved in a whitifh flour :" fomewhat
like this happens when the water for
the extra& is over-heated, for then,
as more oils are extracted than are
fufhicient to balance the falts, the ex-
tract is not faponaceous; in this cafe
the extra® comes down with litde .
“or no froth or head, as before ; but
‘without depofiting any flour‘in the
underBack :  hence, tho’ the head
or froth of the extradts in-the under-
- E back
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back are efteemed, by many, as fure

figns and guides for regulating the

progrefs of brewing, we fee how un-

certain fuch figns are, as diret op~
pofites exhibit the fame appearances ;
and fhould the heat of the water be
increafed beyond this laft-mentioned.
degree, fo as to impede the adtion of
- the Ai aeceflary; v extradt with, (an
error: by the brewers termed: fersing

the: goods); inftead of having a good

extract, the. whole runs into infepa-

able:-clods ar lumps, from whenge

the grift: is fldom or never recover-.
ed; confequemly , whoever would a&
thh certainty in this art, muft rely

on the Thermometer alone; ‘

Th;s might bc a prper, Place to
obfcrve the difference between rain,
fpring, river,, and. pond waters; but

o o as
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as the art of brewing is very httlc
or not at all affeGted by the diffe.

rence of watets, if they be equally
* foft, but rather depends on'the due
regulation of heat; and as foft wa-
ters are alike, and found in moft
places' where brewmg is neceffary 4
from hence it is evident, that any
fort of beer or ale whatever mdy be
brewed with equal fuccefs; where
Malt and Hops can be protured pro-
per for the refpective purpofes. And
if hitherto prejudice or intereft has
appropriated to fome places a repu-
tation for particular forts of drinks,
it has arofe from hence: The art
being totally defe&ive of principles,
the event depended on expetience
-only ; ‘and lucky combinations were
frequent where the greateft |
practice - was ; and for want of
E2 know-
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‘knowing the true reafon the diffe-
rent properties obferved in the fe-
veral drinks were attributed to the
water ; but juft and true principles,
followed by as juft a’ pracdtice, ren-
ders- the art univerfal. "This truth
would appear in a ftronger light, were
I to extend the obfervations farther
on this element; but as the fubject
of Water is fully treated of by Boer-
haave, Shaw, and Hales, it would -
be tedlous to add any thing more
upon it.

 SECTION .
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T B 7 I RS
SECTION 1V,
Of EarrTH.

YO RHAAVE defines Earth to be

a fimple, hard, friable, foffil
body, fixed in the fire, but not
melting in it, nor difloluble in wa-
ter, alcohol, oil, or air. Thefe are
the characters of pure Earth ; which
no more than any of the other ele-
ments comes within our reach, free
from the admixture of the others;
but as it is never made ufe of in
brewing, except fometimes for the
purpofes of precipitation, it is un-
neceffary to fay any thing more up-
on it : whoever defires to be more
informed concerning it, may confult

E 3 Boer-
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.Boerbaave, and the authors beforc-
mentioned.

SECTION V.
Of ke THERMOM'ETEI;.

HE Thermometer is an ipftru-

. ment for- meafuring the in-
creafe and decreafe of heat and cold ;
and, by doing it numerically, fixes
in our minds the value of gny de-
gree : if hodies of feveral properties
arc brought to one denomination,
though each poflefs different degrees
of heat, it teaches us to difcaver
what degree they will arrive at when
thoroughly blended together, fuppo-
fing effervefcence ‘to have ‘no fhare
in their heat. . SR
The
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The inventor of this admirable
inftrument is not certainly known
however, the merit of the difcove-
ry has been afcribed to feveral great
men, of different nations, in order
to do them, or their countries ho-
nour, It came to us, from lzaly,
about the beginning of the fix-
teenth century. The firft inventors
were far from bringing this inftru-
ment to its prefent degree of perfec-
tion ; it was not then hermetical-
ly fcaled, confequently the contain-
ed fluid was, at the fame time, un-
der the influence of the weight of
the air, and that of expanfion by
heat. The academy of Florence add~
ed this improvement ; which foon
made them more generally received ;
‘but ftill the inftrument laboured un=

der many imperfections : the high~
| Es4 cft
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eft degree of heat of the Florentine

‘Thermometer was fixed from the
heat of the ftrongeft rays of the fun
in that country ; this vague deter-
mination, varying in almof’c every
place, and the want of a fixed and -
univerfal {cale, have rendered all the
obfervations, made with fuch inftru-
ments, ufelefs to us., - '

Boyle, Halley, Newton, and feve-
ral great men thought this inftru-
ment fo worthy of their attention,
as to endeavour to fix two invariable
points, to reckon from, and to ob-
tain a proper divifion. . Mr. 4mon-
tons is. faid to have difcovered ‘the
uniformity of the degree of boiling .
water ; and made ufe of this for gra-
duatmg his Thermometers ; but Fab-

_ renbeit found, that thc preﬁ'ure of
- the
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the Air would vary. this, in its great-.
‘eft latitude, fix degrees; and there-
fore concluded that a Thermometer;
‘made at a time when the Air is ia
its middle- ftate, may be fuppofed
fufficiently exa& for almoft every
purpofe. - As foon as this degree of
heat, viz. that of boiling water; was
fettled, many means were propofed
to determine another as certain : the
degree of temperature was thought,
by many, a proper one ;, but what
that degree truly was, became diffi-
cult to determine ; at laft the freez-
ing point of Water offered itfelf,’
and though fome doubts arofe with
Dr. Halley, and others, whether Wa-
ter conftantly froze at the fame de-
gree of cold, yet Dr. Martine, by

his feveral expenments, provmg this
, : to
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to be beyond all doubt, it has been
received for as fixed a truth, as that
of boiling Water. Thefe two de-
grees being thus eftablifhed, nothing
remained but the divifion of the in-
termediate {fpace on fome {cale that
could be univerfally received.

The matter wherewith Thermo-
meters were to be made, became the
obje& of farther fearch : Sir Ifaae-
#Vewron employed, “for this purpofe,
linfeed oil¢ but this was objected to,
as being an un&uous body, and more
apt to adhere to the fides of the
glafs ; and, on account of its being
fuddenly affe@ted by cold, for want
of thofe parts which thus adhered to
the fides, did not ﬂlew the true de-
grcc
Tinged

X
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- Tinged Water was employed by
others ; ; but this freezing when Fab-
renbeit’s Thermometer points 32 de-
grees, was, from thence, incapable of
denoting any cold more intenfe.

Spirits of Wine, which endure a
great deal of cold without ftagnat-
ing, were next employed ; but this
liquor being fufceptible of no great-
er degree of heat, than where Fah-
renbeit’s {cale fhews about 175 de«
grees, was not capable of being ufed

where boiling Water was concern-

ed.

The only fluid then, which could’
beft anfwer every purpofe, was Mer-
| cury'; this never has been known to
frecze, and will not boil under a
| hcat of 600 degrees ; befide, it is

free
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free from every inconvenience at-
tending other liquxds

, I do not recolle& to have heard
or to' have read, that the exterior
form of thermometers has undergone
any very confiderable alterations ;
but as the inftrument is entirely
founded on the doctrine of expan-
fion, viz. that heat or fire expands

all bodies, as cold condenfes them,
there was a neceflity of empldying a
fluid eafy to be dilated, whofe bulk
fhould be feated in one part, but, be-
“ing expanded by heat, fhould fhew
the expanfion by entering into fome
~ fine tube, or capillary cylinder, fo
fmall that its motion fhould be fpee-
dy and perceptible. Some Thermo-
meters have been conftruced with
bulbs compofed of a larger cylinder:
| now
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now they are generally made globular;
the fmaller the bulb is, undoubtedly

the fooner is it heated through, and -~

the finer and fmaller the tube, the
greater will be the length of it, and
the more diftin& the degrees: but
another improvement was ftill want-
ing, as it is fcarcely poffible any glafs
cylinder, fo very fmall, can be per-
fe& ; but.if the -quickfilver, during
the expanfion, as in this cafe it muft,
paffes through fome parts of the tube
wider than others, the degrees will
be fhorter in the former, and longer
in the latter; confequently, if the
divifions in fuch a tube are made
equal between the boiling and freez-
ing - points, 'the Thermometer, thus
graduated, ‘cannot be true: to redi-
fy thls, the ‘ingenious Mr."Bird, of
Loﬂa’oﬂ, put’into the tube about the

length
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length of an inch of Mercury ; and
meafuring, with a pair of compaf-
fes, the exa& length of this body of
quickfilver in one place, he moved
it about from one end to the other,
carefully obferving, in the feveral
places, how much it increafed or di-
minithed in length, and thereby af-
certained where, and how much the
degrees were to be varied. By this
means his Thermometers are perfect-
ly accurate, and exceed all that were

ever made bcfore. |
1 fhall not trouble my reader with

the number of calculations that have
been made to exprefs the quantity of
particles the matter contained in the
bulb is {uppofed to confift of, in or-
der to determine the quantity dilated ¢
this Dr. Marmze feems to think is

more
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more curious than ufeful ; it is fufh-
cient, for cur purpofe, to know how
the beft Thermometers ocught to. be
conftructed : they who have leifure
and inclination, may be agrecably
entertained by the author laft cited.

By obfcrvmg the rife of the Mm:—
cury in the Thermometer, dunng
any given time; as, for inftance,
during the time of the day, we af-
certain the degree and value of the
heat of every part of the day: by
repeated experiments it appears, that
the medium heat of the whale day
i¢- ufually indicated at a: flated time,:
viz. at eight olclock in the morn~
ing, if the inftrument is' placed. in:.
the fhade, i a northern fituation,
and: out: of the reach of culinary, or
any other-accidental heat..

Though
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‘Though Water is not {o readily
affe@ted by heat and cold as the Air,
yet as all bodies, that are long ex-
pofed to the Air, become of the fame -
degree of heat with the Air itfelf, no
great error can arife from eftimating
Water, in general, to be of the fame
heat as the Air, at exght o’clock in
the morning, in the fhade. " ‘

The Thermometer teaches us, that
the heat of boiling Water is equal to.
212 degrees; and, by calculation,
we may learn what quantity of cold
Water is neceflary to bring it to any
degree we chufe; fo that though the
inftrument cannot be ufed in large
. veflels where the Water is heating,
yet, by the power of numbers, the
heat may be afcertained with the

greateﬁ accuracy. The rule is this : |
Muluply
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‘Multiply 212, the heat of boiling
Water, by the number of barrels of
hot Water (fuppofe 223) and the
number of barrels of cold Water to
‘be added to the former (fuppofe 5o
barrels) by the heat of the ‘Air at 8
o’clock (fuppofe 50 ;) -add thefe two
produdts together, and divide by the
fum of the barrels ; the quotient
fhews the degree of heat of the Wa-
ters mixed together.

212 heat of boiling water. §odeg. of heat at 8.
22 barrels of hot water. 10bar.of cold water

424 500
R 424_ .

22 4664
10§00

Sum 3z | 5164 | 161 degrees will be the heat of th:

of bar- | 32°° water when mixed together. .

rels, —— ' ",,
192

44 ~
: 31 .

F = The
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The calculation may be extended to
three or more.bodies, provided they
be brought to the fame denomina-
tion. Suppofe thefe 3 2 barrels of Wa-
ter to be ufed where there is a grift of
20 quarters of Malt: if thefe 20 quar-~
ters of Malt are equal in bulk to 1x
barrels of Water, and the Malt, by
having lain expoled to the Air, is of
the fame degree of heat with the Air,
in order to know the heat of the

Mafh, the calculation muft be thus
continued.

161 heat of Water. 50 deg. of heat of Male,
32 bar. of Water. 11 bar. the bulk of Malg
322 ss0
483 )
32 Water gise
it Malt 550

43 5702 I 133 degrees the heat of the Math.
43"

. 140
129
119
. 129.
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We fhall meet hereafter with fome
.incidents, which occafion a difference
in the calculation, but it will be time
enough to mention them by and by,

The Thermometer, by fhewing
the different degrees of heat of each
part of the year, fhews us, at the °
fame time, how much, more or lefs
hot, the extra&ts for common fmall
beer ought to be ; what quantity of |
Hops ought to be ufed at different
‘times; how much Yeaft is requifite,
‘at (uch times, to carry on a due fer-
mentation ; and even the length of
the time the Worts qught .to boil =
and indeed, without this knowledge,
Beers, thaugh brewed in their due
feafon, cannot be regularly ferment-
ed, and whenever they prove good

1t is by acc1dent
F 2 " Beers
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Beers are depofited in cellars, to
prevent their being affe@ted by the
variation of heat and cold in the ex-
ternal air : by means of the Ther-
mometer the heat of thefe cellars is
afcertained, the temper of the liquor,
and whether it will; fooner or later,
come forward, determined.

\

The brewing feafon, and the rea-
fons why fuch feafon is fitteft for
brewing, can only.be determined by
.this inftrument ; it points out like-
wife our chance for fuccefs fome-
times in the hotteft months.

All vegetable fermentation is car-
ried on in heats between 40 and 8o
~ degrees ; we are, by this infirument;
taught to put our Worts together at
fuc,h a temperature, that they fhall

neither



An EfJay on Brewing. 69

neither be evaporated by too great
heat, nor retarded by too great a de- -
gree of cold.

If curiofity thould lead us fo far, we
might likewife determine, by it, the
particular ftrength of each Wort, or
of cvery Mafh ; for if Water boils at
212 degrees, 01]s at 600, and Worts
be a compofition of Water, Oil, and
Salt, the more the heat of a boiling
Wort exceeds that of boiling Water,
the more Oils and Salt muft it con-
tain, or the ftronger is the Wort.

A glven quantity of Hops, boxled
in a given quantity of Water, muft
be fimilar to the cafe of the Wort
juft now mentioned ; and their in-
trinfic value and goodnefs may in

the fame manner be afcertained.
F 3, . The.
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The more the Malts are dried, the
more do they alter in colout, from a
white to a light yellew, next to an
amber, then to a high amber; far-
ther on, to a low brown, ftill en-
crealing to a higher, until, at laft,
it become fpeckled with black ; in
which ftate we trequently fee it :
and if ‘more fire or heat is continued,
it will charr, and become black. If
once we obferve the degree of heat
neceflary to produce thefe alterations
of colour, we fhall, for the future,
by infpection of the Malt only, know
with what degree of fire it has been
dried ; know immediately what will
fuit our purpofe, and, with the great-
eft accuracy, appoint the heat of the
firft Mafh, a thing of the greateft
confequence to the right manage-

ment of the procefs of brewing.
‘ ' If
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- If T had not already faid enough
to convince the brewer of the utility
of this inftrument, how curious he
ought to be in the choice, and how
well acquainted with the ufe of it,
I would tell him, that the heat gain-~
ed by the effervefcing of Malt, is to
,be determined by it alone ; that
heats loft by mafhing, or by Water in
its paflage to the ton, can be found
by no other means ; and above all,
that there is no other way, with cer- °
tainty, to know the heat of the tap.
or extracts ; the importance of which
will fully appear in the fequel.

I know very well, that good Beer
was made before the Thermometer

was known, and ftill is, by many,
who are as entirely ignorant of it, as
| F 4 if
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if it had never been invented: but
this is always by chance; and they
cannot but confefs they frequently
fail ; ‘whereas, did they but properly
- apply this inftrument, they certainly
never would. It is juft as abfurd for
a Brewer to refufe the ufe of it, as it
would be for an Archite&t to throw
away his rule, as ufelefs, becaufe the

firft houfe was, probably, built with-

out one.

SECTION
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SECTION VIL
Of the Ving, its Fruit and Juices.

Itherto we have done little elfe

but define, and confider the
properties of the fubje&s concern-
ed in brewing, occafionally apply-
ing them to the art: in the defi-
nitions hitherto given of Beers and
Wine, we have chofen a diverfity, the
better to explain ourfelves, and con-
vey, at the fame time, a true idea
of them: we will now confider them
as fimilar, or, at leaft, analogous li-
quors. All Wmes, whether made
from corn or frliit, muft, at the time
they are ufed, have their folid parts °
{o
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" fo blended with their fluid, as to
make but one tafte, and be found,
light, and tranfparent : but as this
can arife only from a due proportion
of the fermentable parts, and from
a due fermentation itfelf, it is evi-
dent, that the a& of fermentation
ought to be the obje& of our firft
and ftri&eft inquiry.

Any fermented vegetable liquor,
that in diftillation yields a {pirit which
will burn, and may be mixed with
Water (fays Boerbaave) may be dif-
tinguithed by the name of Wine,
whatever vegetable matter it is pro-
duced from. Now, as fuch a {pirit
is produced both from beer and ales;
_brewing may be juftly called the art
of making Wines from corn. In or-

der to arrive at the knowledge of
: con-
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condudting this-art in the beft man-
ner, let us have recourfe to nature
in that liquor, and to that fruit which
has wholly engroffed the name of
Wine j and obferve the properties fhe
employs, and the fteps the follows in
bringing about' the procefs of fer-
mentation,

Moft of the juices of Grapcs
have, when fermented, the proper-
ty of being, in time, as light and
pellucid as pure Water ; and con--
tain fine fpirituous parts, fufficient
to cherith, comfort, and even ine-
briate, But thefe properties in their
juices, tho’ general, are not univer~
fal ; for which reafon it is neceffary
to examine fome circumftances at-
tending the formation and ripening of
this fruit; of thofe forts of it, I mean,

wholfe
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whofe juices pxd:luce a liquor ca-pa-
ble of fupporting itfelf in a found
ftate for fome time.

All Grapes, when they firft bud
forth, are extremely four, and when
ripe, very fweet ; being originally an
acid, which is afterwards {moothed
over with an oil : with us, in Eng-
" land, they are produced under the
leaft degree of heat they are capab]e
of, and difcover themfelves here, in
their firft {hape, about Fune, when‘
the medium of the heat of the fun’s
beams, and the cold of the night, is
nearly equal to 60 degrees, accord-

ing to Fabrenbeis’s Thermometer 3
this therefore is the degree of heat,
under which their acid falts are
~ formed.

'The
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 The higheft degree of heat, in

fome countries where Grapes come
to perfet maturity, as at Rome, is
99 degrees 5 at Padua g2 degrees;
at Montpelier 88 degrees, in the fhade ;
to which, according to Dr. Limng's
obfervation, 20 degrees more mulft
be added for the greater heat of the
“fun’s beams : the heat then'at Rome
will be 119 degrees ; at Padua 112
degrees; at Montpelier 108 degrees ;
and thefe approach nearly to the
greateft degrees of natural heat ; for
De Reaumur has obferved no higher
than 104 degrees, which, with the
addition of the 20 above-mentioned,
will make the greateft heat equal to
124 degrees. -Hence we may con-
clude, ‘that 124 degrees is a heat by
which their acids are ftill fmoothed
| with
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with oils; fo as to become fweet 3
and gaining, by the greateft heat, the
‘greateft quantity of oils, they obtain
their greateft power, under this de-
gree, of refifting the acids that circu-
late in the air; or, in other words,
obtain their greateft degree of {weet~

nefs. Though the higheft degree of
heat, in the known world, does not
exceed 124 degrees, yet there are
many countries, as Famaica, Barba~
does, &c. that will not generally pro~
duce grapes ; and whenever the cul-
tivation of the Vine is attempted in
thofe places, it is obliged to be thaded
and fcreened from the fcorchmg ,
- beams of the fun, which, in its in~
fancy, it is not capable of fupport-
ing. By comparing the heat of thofe
places with that at Rome, Padwa,

and
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and Montpelier, as before, it will ap-
pear, that the want of Grapes is not
owing to the heat being too great
to ripen them, but becaufe, in thofe
parts of America, the heats, being
not only great, but conftant, and
nearly uniform all the year, exceed
the degree of temperature neceffary
for the firft producion of the fruit,

Hence we learn, that Nature em-
ploys lefler heats to form, than to ri- -
pen, the juices of this fruit, or to be-
ftow on them a power of maintaining
themfelves, for fome time, in a found
flate. And from this we may lcara
an invariable rule for our government
in extracting the virtues from Male,
for any fort of Beers or Ales what-~
ever. We have inveftigated the low-
¢ft degree of heat in which Grapes

are .
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are produced, and nearly the higheft
they ever receive to ripen them; and
’knowing, that fome climates have a
conftant heat, too great to admit of
their being formed, we may, from
thefe principles, with certainty fay,
There are certain degrees of heat,
with regard to Grapes, which may
be- called their germinating degrees ;
and the reft, fuperior thereto, their
degrees of maturation : “and if 60
degrees be the loweft of the one, and
- 124 degrees the higheft of the other ;
and if a certain power of acids is ne-
ceflary for their germination, ‘which
muft be counterbalanced by an equal
power of Oils raifed by the heat - of
the fun for their maturation, or per-
fe& ftate ; then the medium of thefe
two numbers, or 92 degrees, may

be faid to be a degree, at whick this

fruit |
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fruit cannot poffibly be produced,
At Panama the loweflt degree of
heat is 72 degrees, to which 20 de~
grees added, for the fun’s beamsy -
makes 92 degrees, confequently no
Grapes grow there : if we recolled,
that we can {carcely. make Wine,
which will preferve itfelf, of Grapes
produced in-England, (for our funn
feldom raifes the Thermometer to .
100 degrees, and that but for a fhort
continuance) and that the fun, with
" us, at feveral diftant terms in fum-
mer, is feen to produce new germi-
nated Grapes, it will confirm all that
has been advanced above. Thefe re-
fle@ions are of ufe in brewing; and
lxkcwﬂe point out, to us, what parts
of .our Plantations are fit to produce

this fruit, and to what degree of per-

fection, o
G I have
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- §-hage been the more -particulaf
.in this point, becaufe there is a great
fianilarity between the growth and
tipening of Grapes, and the drying
and exeradting of Malts.. If too fmall
a degree of heat is made ufe of, aci-
dity enfues ; if too great, on secount
of a large quantity of -air being ex-
pelled by the heat, no extract can be
obtained.  Nature- alone points out,
to. us, the beft and wifeft rules § in
this frar, the thews us, that the
power which forms it, is exerted on-
ly to:a cettain number: of dégrees of
* heat y-aiud that its maturgtion like-
wife depends on. a- fimilar: axtent of
heat ‘bt greater, and more pd#erfu!

In o;dcr €@ alluﬁrate the doﬂtme, |

that Grapes are-endued. with, yarious
.propertles, in proportxon to the: heat
. ) Of
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-of theair they:have beelr expofed to,
Jiet ws remember what Basrbagoe has
toldus, sthat; in. vedy hot weaisher;
the ¢leotis ar pinguious corpufches of
thei earth . dre’ earricd -up-into: she

~ Biry gnd de{b@d;mgagm imthe.pent
{hower, make the: rain, jn Giinmer;
yery. different from’ that pute fnow
which falls in:a'hard frofb.irdt is fat
more .acrid, and. dxfpofcd te Toakh
and hence fummer rain, or raip pre-
dgced in hot weather, is aIWaxg fzuit-
fyl,rwhereas that i cold is fcascely-fo
at all. Inwinger the air abounds with
a¢id parts, and is more qosaprefled by
¢cold ; ‘in fumsmer, .as may be feen
not oaly . frem. the rain’s difpofition
to:froth with acid falts; but dlfo with
vily..or pinguipus corpufcles, it is
in‘a’mpore relaxed ftate. The fame
wrater lin3 obferved, in many places;
. G 2 ' that



that principles. which' once occupy
bodies, are {0 blended one with
another, as to be ultimately infepa-
rable : thus Grapes, by cold, obtain
a quantity of comprefled: air, whieh]
when covered with  oils ‘attracted
into the fruit by a gteater heat, be-
comes, ifi fome degree, ¢laftic ; froni
hence arifes (as we {hall hereafter fee)
part of their fermentable quality { arid
as Grapés gain alfo acid: parts, which
cannot, by any ‘natural heat, - be.ifi-
tirely remdved, but are covered: or
Blended with oils attradted by ‘heat;
a faccharine falt is formed. Now, in
propartion:as thefe:acids are formed
more ar. lefs: fharp, and tountirba:
lan¢ed by .a greater or lefs quant:ty
of .oils, their juices approach mear-
er.to ‘perfection or faponaceouinefi)
and:complete the power of ferment-

'mg.
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ing. 'A perfe& fermentation: is ‘the’
aim of the Wine-maker ; and as this
cannot be obtained but with juices
perfe&ly faponaceous, it follows, that
the properties.of a true {apo may.be
eftimated by the fame fcale and nume
bers as fermentation ;. and a fapo may
be faid to be true a'nd perfect, when
the power of the falts theréin: are
equal to the power of the 6ils, and
both motft intimately blended " from
whence Wines ferment, become fpon-
taneoufly pellucid, and maintain
themfelves found a due time, A
refletion on the different tendency
the Wines of France, Spain; and the
Madeiras have to thefe properties, in
proportxon to- the heats they faftain
in feveral ftages of growth arid fome
Wmcs, whxch come from the Tndies;

SR G 3 which
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which art éan-fcarcély make tran{pas -
rent; will evin¢e the truth of this
dodsine ; fo thit it- may well “be
noted, that chemiftry has not far-
nithed the praéhcal part of the brew-

ery, with d better piece | of mtclﬁe |
-gcncc;banth:s R

The nature of the foﬂ propc;r for
the Vme would, in. a.nother wquq
‘b a very -ufeful enquiry ; it will be
fufficient here barely to hint at thc
effe@ which nitrous foils prpdugc in
mufts. The Portuguezs, when Ihcy |
dlfcoavercd the ifland of Madeira, in

1420, fet fire to the forefts w&th
which it was. totally covered; it.cop-
tinued to burn for the fpace of. feven
years,- after: which thcy faund, the
land axtmnaly fwuful and y1ddxqg
. fuch

PRSI
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fuch Wines as, at prefent, we have
from thence, tho’ in greater plenty :
now Madeira Wines are very difhi-
cult-to fine, and though this chmacg
Js more temperate than the Caneriss,
yet the Wines are abliged to be car-
ried to the Judses, and the warmes
parts of the Globe, to be purged,
thook, and attenuated to the fame
degree of finenefs as other Wines ;
tho’, were the Portuguese mafters
of fcrmentatlon, much, or the whole
of this trouble mrght be avoided:
Hence we fee, that nitrous foils iwill
produce Mufts able ta fupport them«
felves longer, and refift acidity mare
than other foils under the fime dew
gree-'of ‘heat, ' Thefe) confiderations;
and others of alike nature, ‘will part+
Ipidcéount ifor che different: t‘aﬁe we
hnd in this liquor. © ¢ '

S G 4 Grapes_
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.. Grapes._have the fame: conftituent
pasts-as other vegetables: - the differ-
ehce between them, when in perfec-
tion, as to their taftes and properties;
confifts in the parts being mixed in
different proportions ; this arifes ei-=
ther from their abforbent veflels more
readxly attradting fome _]mces than
others, or from their growing under
dlﬂ'erent heats, and in dlﬁ'erent foils.

- We find (fays Dr. Ha/e:) by the
chemlcal analyﬁs of vegetables, that
their {fubftance is compofed -of ful-
phur, volatile falts; water, and earth ;
which principles are endued thh'
mutual attraing powers;-and alfo a
large portion-of air, ‘which has a:
wondeiful -property’ of attrading int'
a fixed, or of repelling in an-claflic, ,
ﬁatc, with a power fupérior to vaft’

com-
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comprefftng forces 3’ and:1t:is by the
infinite ¢ombinationsyadien; andres
a@iony of ‘thefe ‘pritiples; drat ail
the eperations in animal and- v’ege.
table bodles ‘are’ eﬂ'e@ed RTINS

Baerlvaaw, who Ls foxgewgat m% ,
pattxc.Ulalt with regard to.zhe confli;
tuent, parts of vegetables,, fays, .theg
consain an oil mixed with;a falgip
form of a fapo, and: a:faponaccous
juice arifing from the mixture of
Watér wlthc thc fotmErH o o

s, very dxfﬁcult tq Jgdgc,l by &}e..
tafke orfight,, how Rropga Muf.is;
or, agcording. to Bperhagge’s exprel;
fion, how {aponaccom itjs. In, worty
the bubbles are durable,in prqportwq
tothe, tenacy:y of the liquor; in ftrong

mts mo:n, in weakones, fefs: but
: this
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shis'i far from determining the, dev
gree of fapapacepufnef(s ; and hence,
iix betwing, sasifes the neceflity of
applying. thie. Thermometer to the
extrad itfelf; to determine whethey
it be propcrly made. Fri&ion nei-
ther'adds ' to]* ‘nor takes away from
fh&pttf'c&lon of a Muft ; for the” it
generates - many air’ buBb}es Lyet it
neither ‘alters’ the compoﬁuon, ncf-
increai’cs or leffens-the tfcnamty

.L.)

Grapes, from the natm of thew
compoﬁnon, have all the neceflary
principles. to. form a fapo ; they a-
bound with tfaﬂuc air, " water, oilsy
acid faPcs, and even faponaceous juicess.
but the-air, enveloped: by the cover—
ing ‘of thafrui‘t lies inadtive, till i¢
is ﬁroved by fnmc forclgn caule :/in.
N'us conﬁncd Rate’ it caufes mo vifi<
ble



bl emationy -wor are-thd principlés;
thus confiogd . fubjeded: té any ap?
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when - the héat of tha Wort; to bé
fermented, exceeds 80 degrees, or is
lefs than 40 degrecs ;-or when the
Mufts :are fo ovérloaded  with> oils;
that the acid parts of the air are_too
weak to penetrate'them ; for the ul-
timate: particles.of the air, fays Boer-
baave, cohere together in fuch a man-
ner-as"sot eafily to'infinvate’ them=
felves ‘into” fmall: paffages. > Much
moié mlgbt ‘be faid-on’ the ‘fubje&
of ithe Grape'; but I chufe to on-~
firle yfelf chleﬁy to thofe’ particu-
Yark, which fiave fome ‘telation to, of
inay afford s any light in, the art'of
"brewing, ‘The a& of fermentatwn,
i atl'vegdtablcs, is undoubte&ly'the
fame’; let us “obferve then, how it
1 éarra@J ‘on'by Nature i the dee
of ‘the Grape, i ‘order to appiy ma-

ny t’hmgs, ‘that may be learned. from’
e thence,
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thence, tosthe-bufinefs of ales add

SECTION viL

. . 4 A
.- Of FERMBN'TATION., T

\FERMENT’ATION wthat a& by
| which eils, and qxrth naturdl-
,Iy tenacious, and rendered ftill more
fo. by their .mixture thh amds, are
brought to fuch a degree of ﬂmdlty,
as ‘to-be equally fufpended in an ho-
#nogeneous,- pellucid fluid ; 3 Whlch
by 4 due propottion of both princi-
ples, is preferved from ' precipitation
and evaporation, According to the
aceurate Boerbaave, a lefs heat than
forty degrees leaves the _mafs in an
inert Rate ~and thc pamcles fall to
A the

.
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#he battom dn:prdportion: to:sheir
gravity : a greater heat than 8o de-
grees would difperfe them too much,

and leave the refiduum a rancid, a-

cnmomous, putrid 1 ma{é '

In order to point out the‘caufc of
Fermentation, let us trace its feveral
flages ; and,the eftect of the air will,
iq great meafurs, acopynt for them
as they rife.. The Muft, when jult
prefled f from the Grages, +is 3 liquid
compofcd of acids, eils' of. dafaent
fpxﬁitudc, water; facth,: and claftic
air. - Thefe . are xrzegularly ra;gged;
and, if 1 may be permitted the; ex-
preflior Aqo;qpofc 2. ql;aos of, Wine.
Soon , after . the liquor:-is. Sestledy - 4
number’ of ajr-bubbles.arife, - andy at
ﬁtf’c adhqxe. to the Gdgs of the e
;ammg veflel : .thejy fmagmmde 18R~

creafes
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cieafes: a they- entreafe:iia momdber,’
till at lafk they cou:rthewhoie flﬁe
ﬁcc thh: Muf. . SRS

1t has been ]ong fugpe&ed and,
if I mlﬁake not, demonftrated, thim
an Acid, of which all ot,hers are but
fo many different fpecies, is univer-
fally difperfed thro’; -abd continually
cisculating in the'».aii' yiand that thig:
is ome:of Narare’s principal apents
in masurating and refolving bodies..
Muft;. like other fluids, being porows,
the.ciccudating acids swe very poster-
fully .inteoduced. into.it by:the pref~
fure. of: the watmofphere,; and in
proportion as - the: péres of it arc
more ‘ot lefs’ éxpandcd by the heat
it expofed toi *The patticles
of Acidsy fays Sit’ Ifac Newton,
are endued - with . great attradive:
HER! force,
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fornk; dx . wihich> their -adiwty: come
fifher- by theit: attraétive . fosce they
rufh towards other .bodiesy: pat thet
fluid in motign, excite: heat, and vio-
lenﬂy (eparaee }ome pamcles in fuch
a mariner’'as to’ enerate air, and con-

fequently bu’é’nes e s

As foon as' the acxd parfxclcs of thc‘
axr are admitted into.the Muft, thcy
aé on.the oils, and excite a motion
{fomewhat like: the: effervefernce. ge-:
neyated whed acids and ojls:tome an:
cantadt, tho’ in a:lcf8 degres:; . they:
abiex exaite hieat,c by means of .ivhichi
the: included ; laftic: nir. is  rarcfiedyi
and afcends sin.bubbles:towards  the:
furfage s thefe,- by the. povocs s0fisats |
tra&ion, are Wrawn toithd: fides: ok
the vefiel ;. ar fisftthey ard fmalkand,
fm, but encreaﬁz, both ‘in pymber

. . and
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and magnitude, as the effe@ of the
au'mcrcafcs till, at laft, they fpread
over the whole furface. The firft a&
then of vegetable Fermeatation ap-
cars to be, the motion by. which
part of the elaftic air is freed from
the Muft. It may, perhaps, be pro-
per to obferve, that all Mufts, which
ferment fpontancouﬂy , contain’ a
_quantity of elaftic air. B

Bubbles fhll continue to rife aftcr‘:
the - Muft is cnnrely covered ‘with
them; and a body of bladders is
formcd called, by the Brewers, thé.
head of the drink; which, by re-
taining the intc'rna.l heat excited by
the motion, “accelerates the fermen-.
tation. .' As the number of bubbles
mcmfe the head rifes in height,

PO . X H . . and ‘

[
L
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andéontmues in’ this ftate'dfl the
compourid paiticles” are feparated
. %’om one anothet . after * chid the
bubbles _(ythe Mu_‘ﬁ’Bé_ing triord atte-
ﬁuatc&) "rife almoft in right fines,
but hot exaétly fo, and thereby force
the head to take an, unéven’ and ‘ir-
tegular fhape, fo that it appears like
4 beautiful piecé of rock-work. It
.may be prefumed, that at this timé
the _ conftituent; parts. of the Muft
are . difpofing themfelves in: - their
‘due_order, and -that the. interpo-
fition of the Water keeps not om-
lx tl§p faline,_ oily, an ‘,fgi:itupgs
parts,. - but, alfo. the " mucilaginous
) :_ipd, earthy ones, in gheil: ~ dtie ar-
rangement Hétéijogepe'duls bodies,
as dirty flraw, corks, &c. -are now
“buoyed out of the Muft, and fhould
‘ be
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be, ﬂmnmed off, left, when the li-
- qQuar becomcs- more hgbt and fpm—-
tHaus, they ﬁmuld fubfide. ~ As the
hqq..t mereafcs, the alpbqbbles grow
larger ; fome not formed of parts fo
ﬁ.mng as the others, which gcneral-
‘i ‘arg, the firft, buyrft and ﬁnengthcn
the reft; by which means, as ghcfe-
by.the mtemal heat is better retain-
ed in nhe fermentmd llquor, the fer-
mentation is capablc of bemg carn?d
to a farther degree of perfection ; 1ts
particles now become more poxgnént
aad ' powerful, its volatile “ones fly’
off, the Jaws of motion begin tq take
'ylaee, the heavy parts fubfide, tixe
lighter afcend in right lines, and the
mtky head, which bcfore covcred
ity becomcs umfdrm again, but of a
- H 2 greater

P

T ANEY T
§ o @%\J <) .i.
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. gieater volunie, The Wine, ‘by’be-
ing more attenuated," is at laft uni-
able to fupport, on its furface, the
weight of fuch a quantity of froth,
rendered ftill more denfe by fepcat-
¢d explofions 3 for which feafon the
liquor, left it fhould be fouled by
the falling in of the fréth, ought, at
this juncure, to be put into veffels,
‘ot cafks, having only a {mall aper-
ture. In this flate it will continue to
‘, f_crment, with a flower, and lefs .pe?_f-
ceptible motion, even when the bung-
hole of the cafk is ftopped, fhould it,

by any other ‘means, gain the leaft
“quantity of external air ; and if the
Muft was perfedly faponaceous, it
will continue to ferment until it be=
comes fine and pellucid. .« 77+

It
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. It is eafily conceived from hencg
That acold air, clofing the pores of

the liquor, muft retard the a& of
fermentation, as heat forwards itz

That Mufts charged W1th oxls fer«
~ment ‘with more difhculty, and re-
quire a longer time before they bc-
ccome perfedtly faponaceous and ﬁnc.

" That Mufts charged with - fiill
~’larger quantities of oil, fo a5 to ex-
‘ceéd the power of thelr ownt délds,
and of thofe that are abforbed i in fet-
-menting, require a il longcr time
before they can become peIluc18 un-
“lefs aﬂiﬂed by” precxpxtatxon : and
g that there may be cafes, where evcn
prec1pxtanon cannot ﬁne them

H 3" Thrs
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- This na.turally leads us to anothe::
divifion ‘of Wines ; into fuch as
foon grow fine, and foon. beoome a-
«cid, being the growth of cold coun-

trigs s

“Such as by a due proportion of
~ heat, both when the Grapes ger-
minate, and when they come to ma-
wwrity; form a perfe@ fapanaceous
Muft, which will not anly preferve
inlelf, but, in due time, become fine;

 And fuch, as, havmg taken' their
firft form under the higheft degrees
of germination (as I termed them) be-
ing more replete with 011s, difappoint
the cooper, and render the apph—
cation of menftruums ufelefs, un-
Jefy in fuch quantities as_ to _chapéc
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'the very naturg of the - Wine.
.Proofs of what I have here afferted,
may eafily be colle@ed from: confi-
dering the Wines made in England,
in Fraence, in Poriagal, or Spasn, at
the Madkeira’s; apd fuch as come
from the Indies, which are, never
bright. .

The great difference then in Wines
‘arifes from the climate ; and a fimilar
difference in Beers arifes from the
different degrees of heat the Malt
has been expofed to in drymg, or
extra&mg

Fermentation' continues' in ‘@
‘Muft which is perfedly "fapond-
ceous, ‘even after ‘its firft procefs
of. bécbmi’ng fine ; for every fret-
vtlng s ‘a continuance of fermenta-

| H 4 . tioh,
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tion, though often’ almoft imperceps
tible ; the:oils became more ‘atte~
puated, and lefs capable of retaiiiing:
the elafticrair: this is often the café
after ‘the- liquor- is pellucid ; fo that
it is impoffible to detérmine, by any
rule, the' exad ftate-in which Wines
fhould be, in order to be -perfe&
for ufe. Both Wines and Beers,
when new, poflefs mare elaftic air;
-than when- meliorated by age ; how
~ this muft affe& the human body,
* the phyfical Gentlemen beft know :
 decifions of this. fort . c,xcead thc
“Brewer’s Pprovince, which feems con-
. ﬁned within the bounds Qf taﬂc,
“which chlcﬂy depends on thc palau: :
_‘howcver, thus much may - wg, ven-
‘ture to fay_for Wines,, or.any fus-
“mented hquors, To. be,. w};\ql,:fqm,
thcy muf’t be pgﬁ‘cﬂ'ed of the _whale

of



~of thm fmhbh prmmplé: for
which: reafon - Beers or. Ales; when
fubﬁmned for Wines in:. ‘common;
but more. efpecially when given to
the fick, - thould always be_brewed
from. entire. Malt : _for -the. Jaft exs
traés; poflefli g ‘but: the inférior virs \
tues of the grain,: have by fo. mudh

lefs. the: power ta become light; fpik
rituous, : and tranfparent ;. and- that
every . klnd of fermented drink , ab-
folutely ought to be fo; Naturc her-
fclf pointsout tous, - . -*,; St

(3 fometlmes happens, that thg
| the Mutft is greatly overloaded with
~oils, yet. there'is a' grea;er Iendengy
‘to fermentation thar, to putrefa&mn

In' this cafe, time will get the bettqr
-of ‘thé dilafs: ' This fometimes-ha ap-
-peis: (thbngh in a leffer degrce) if

_‘Wines of the growth of : a too’ hot

fun;
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fun ; they afe, for fome time, faing
and ﬁck, but. 0fmn recover by heat:
‘ frequently is this the cafc in
-Bcers extradted by too hot a hquor,
or overcharged with Hops: thele; at

a certain period, ficken, fmell rane
cid and difagreeable, but, by long
ﬁnndmg, they firft fret, and then re-
gewing more acids from the air, raco-
wer their former health and tafte. -

" I the fermentation Ihll contxnues,
the liquor becomes acid ; maft of
the oils of the Muft, and moft of its
elaftic parts having fpent themfelves,
and their placcs being fupplied: by
" acids from the.3if : - in- tlns ﬁate it is

- Vmegar

Its laft ﬁagc, or termmatwn, i

when, the rcmammg a&wé prmct-
» 2 ples
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ples the Vldegar pofiefled; * being
abforbed if-air, a pellicle forms: it-
felf on the furface of'the liquor, and
duft ‘and feeds, which ‘always float
in the medium, depofiting them-
{elves thereon, ftrengthen this’ film
into a cruft, on which grow mofs,
“and many other vegetables, which;
together with the Air, exhauft the
‘watery parts, no fign of fermenta-
ble principles remain ; and,,like?th‘e
reft of created bemgs, all its virtues
being loft, what is left obvious to .
our fenfes, is a fubftance refembhng

common earth

Upen the whele, then, it‘appears,
that a liquor fit for fermentatioh
muft be cdmpeled of water, acids
fingothed over with oils, or faccha~
rine falts, and a certain portion of

elaftic
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-elaffic air;  that the heat of the-aip
the. lxquor ts fermented: in, ' muft bé
in proportion to the. denfity of its
oils, that the pores may be ex-
panded by flow degrees, left the air,
by being admitted too haftily, of
quick, fhould caufe an eﬂ'ervefcencé
rather than a fermentatlon, and tura
*the whole acid. For thefe reafons
'Wmes fcrmented in countries where
,the autumn is hot, require their oils
to | ‘be more pmgmous than where the
feafon 1s cooler For the fame rea-
fon, Bocrs arg beft made thn thc
ir is at forty degrecs of heat, or be-
low the firft fermentable pomt “be-
«caufe then the. Brewer- can puy his
Wort tp. work ata. heat of .his an
chufing, wlpch wxll nqt be. augmgnt-
contréi")", when by ‘its mternal ‘mo-
. : tion
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fion its heat is enéreafed it will again
be gbated and regulated by the cold‘-
cf the medium.

" The ax:ids in the a
by the oils in the Muf
1y when the acids are
greater proportion into the Mufts,
- the Muft ought to be charged with a
_fgmter proportion of oils ; for - this
‘reafon, fmall beer brewed in fummer,
‘when the air and the acids more ea~
\_ﬁly mﬁnuate themfelves into the Ii-
_quor, ought to be ennched with oxls
“by hotter extra@s; and in winter the
| _contrary method muﬁ be purfued

 Wines_are fomenmes vapid and
‘flat, but not four ; this does not arife
from their imbibing the air, but from
"' their fcrmentmg and generating too
| much

el
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mych #ir;; - for, whichrezfon they e
teft pseferved in, cool,celjary, where=

by their adive, invigesating princi=,
5::: are kept within due bounds, and

m&’eréd“«toﬁywﬁ‘ ai by
Ll G

- Muﬂs overgharged, :,wxgh oxls, ;n-v
fl;ad of fermeating;: putrefy, even -
though, by means of yealt, elaftic s
bas been conveyed. into them.. Tbg
,ove;-progorglon of eily. and Its tena-
cityy - preveat thie "entrance of -the
acids;, the Muft cannot -reccive any
spilivening principle from without,
afid the air the yeaft copvejed intQ
it, i envoloped with oils fo, tena-
cious as to be incapable of adtion 3 3
for nothinig fo much ‘accelerates 'pu-
trefa&lon as heat, moifture, and

pating air ; and gl fbftances cor:
mpt, foonier ar lates, in pto;:omdp |

-
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b their higbute with aif, td W

vent they hiive, 4nd the éld&ﬁeﬂ of
ﬂ,ﬂf mﬂﬁn&&lént bﬂ.f‘ X .!.?"f,'i R

o wr YL Tk ar zae o

" Perments in general,; fuch. ﬂ@x}‘“&
ﬁbwcrs or lees of ‘wing, loney,. the
xprefled; Juiees' of. ripe. fruit, arc oay
1y fubje@s more or-le replete with
elaftic ait, conveymg the fame fo thc
Mufts that fland in, need 'of if. 5 As
thefe are liable to be tainted extets
nally by corruption, and internally |
with regird to the namre and ‘con-
tents of the -elaftic air, great care
ought t6 be taken in th cheice of
thet. * Botrbasve His tdnged. thefd,
and feveral other, in different claffes,
in proportlon to their fermentable
powers, or rather in proportion to the
quanti Fy of air they contain for this

e

'purpo - Every imperfeQion in the
' ferment
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ferment is fo readily communicated
to the Muft, that it would not be an
improper qucf’cion to be determined
by phyficians in a time of ficknefs,
whether the- ufe of thofe which have
been made in infe@ed places ought
o be permitted ; and whether, at all
times, drink fermented in a pure and
‘wholefome - air” is not prefcrable to
that -which is made among fogs,

M

*fmoke, and naufcous ﬁenches L

‘ (3 o,

. By Dr. H.u.ns s cxpenpacnts madq for dx(
‘covering the proportion of Air gencrated from
- 'différent bodies, it‘appears, that Raifin Wine in

fermenting abforbed a quantity of Air ﬂwﬂ te
nearly one third part of its fubflance; and
‘under thc like cnrcumﬁances, abl‘orbcd one ﬁfth.

/
. .
LI B

T

" SECTION
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Some farz‘ber Thoughts on FERMEN-
TATION, :

JN --,‘the fOregoing J&&ion I bave
-endeavoured to relate the pro-
cefs of Fermentation, as it arifes frotm
Mufts ‘that are moﬁ perfed for thiy
a&, and whofe Wines, to become
light and pellucid, require time on-
Iy, 4nd no additament. Nor have
I sleviated- from -this - plan, "except
aS L fbund opportumty to apply its

" a et

in the art of Brewing, there is no
part fo diflicult, and at the fame |
time fo important to be underftood,
as the caufe and effe@s of Fermen-

I tation ; -
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tation ; {0 an examination of this a8

- in all the different lights in which it

offers itfelt. to our notice, muft bc-
thought mtereﬁmg

“The Mufts of Grapes, when fcr—
mented, form more Lees than thofe
from Malt do ; and thus this fhews,
that they poffefs their elaftic Air in a
greater number of much ftronger,
though {maller, veffels ; which, in
general, would be an argument of
their being capable of prefervmg
themfclves longer in a found flate ;
for the more powerfully Air is en-
velopcd in the Muft, the more fret-
tings, | ‘and ' the greater attenuation
of the Oils does the Wine require
before the Air can be abferbed.
Now, this- great. quantlty of elaftio
Air reﬁded ongmally in “the fruit ;

| Whereas
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whereas Malt, by the Barley being
firft faturated with Water, and then
dried, hath its ‘Air, in part,* driven
out ; for the heat which performs
the operation of Malting, much
exceeds ‘the limits - of Fermenta-
tion ; and the expulfion of Air from
the Worts of Beers and Ales is fhill
further effeted by the extradts from
Malts undergoing a long boxlmg,
which occafions the neceﬂity of re-
placing their- elaftic Air by the ad-
dition of Yeaft, in order to their
becoming fermentable : in which
procefs, when duly carried on, the
Mufts of Malt produce, generally,
two gallons of Yeaft from one quar-
ter of the grain ; whereas, in the
coldeft fermenting weather, one gal-
lon of Yeaft is fufficient to work that
quantity. Much elaftic Air ftill
| I2 re-
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remains .in Beer, ‘or Wine from
- Corh, after the firft a& of Fermen-
tation is ovér, and the 1iquor is fe-
parated from the Yeaft above-ten-
tioned, as it is then neither flat, va-
pid, nor four : fo that if we fay,
Malts, by their being dried, and hav-
ing their extrads boiled, lofe only
one part in three of their Air, we
fhall, perhaps, not be very far from
the truth.  But as the loft Air, juft
mentioned, is replaced only by Yeaft,
it muft be obferved, that Yeaft, or
the flowers of Malt liquor, are of a
weaker texture than thofe of Grépe |
and confequently the elaftic Air m;
the bubbles not fo much comprefTed |
" This arifes from their-Oils bemg lefs,
tenacious, from their furft Fermen{
tation being performed in.a’ muchi
thorter nme, and from the grcater"
‘heat
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heat of the Fermentation which pro—
duced: the flowérs: thev are alfo more
equal i fize. From thefe caufes their
effe& is more {peedy ; infomuch that,
were the Air-bubbles produced from
Malt, and applxed to a Muft, to be
equal in number to thofe in the fame
quantity of unfermented juice of
Grapes, their quick exploﬁon would
caufe an Eﬂ'ervefcence, and not a
Fermentatlon by which means the
hquor would ' foon ﬁcken, and be
void of every enlivening prmcxp]ez
for this reafon all artificial Fermen-
tations fhould "be 'carried on in the
floweft and cooleﬁ manner pomble,
efpec:ally where drinks are 1ntende4
for keepmg, and for the’ like rea-
fons they will nof bear to be fo often
drawn off, or deprwed of their lees,

as naturaI Wines ; in my opinion this
I3 ought
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ought not to be done at all, un-,

lefs, for fome defe&, they are to
be blended with. freth Worts under
a freth Fermentatlon

* The different Fermentations may
.be faid to be, at leaft, as various as
the feveral fpaces of time, ‘which
‘Wines formed from Grapes, or any
-other vegctable, require, before they
¢ome to the proper degree of per-
feéhon for ufe: 'the enumeration “of
 them is as endlefy as unneceffary. ;
~but, to ‘come nearer to our purpofe,
| Fermentatlon ‘may be divided, not
improperly, into Natural and Arti-
ficial : the firft is, when it rifes {pon-
jtaneouﬂy, fo as to ‘anfwer all, the
neceﬂ'ary purpofes ; and the other, .
: When 1t is afﬁﬁed by what we gene-
! Y rally
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rally term Ferments, or the fubfti-
tutes requifite to excite the a& *.

- ® T'his divifion I chufe, as moft eorivenient to
my prefent purpofe 3 for undeubtedly there are
liquors, which tho’ they have of themfelves the
fermentative properties, and naturally performed
the act, yet, either thro’ want of tranfparency, or
of fuch properties as would enable the'Wine to
maintain itfelf in a found ftate, o as to be me-
liorated by time, are more defeétive than fuch as
are made to perform the act by fubftituted Fer-
ments: and fome argificial Fermentations there
are, in which Ferments are fo duly adminifter-
ed, that, in the end, they approach very near,
‘and éven vie with the moft perfe& natural Fer-
- mentation. Were I to enter into & more minute
. detail; it might be thewn, that Wines, when
,tranfportcd from a hot climate to a cold one,
are often. thereby fo impeded in this act, as,
- from thence, to become imperfe& 4. and that
Beers removed from this to a more fouthe.m
region, are often 1mproved and fooner brought
to be fit for ufe; but though canvaffii ing fuch

. - ‘ideas miglit enlarge and improve our concep-

tiony of: this adt, to indu'ge them, at pre ent,
,_would exceed the bounds and defign of this

Effay. . ,
I 4 All
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. All vegetable fubftances poffefs
fermentable principles, - though in a
diverfity of proportions ; but thefe
juices only which are of fuch a na-
ture as to arrive ‘at fome degree of
perfection in proportion to the quan-
tity. of their fermentable principles,
can be made into Wines. I would
not, from' what I have before faid,
be - underftood, ~as -if vegetables
weré more or lefs acid, or more or
lefs {fulphureous, from the heat of
the clithate they grow in." This,
though one of the reafons of their
being fo, is not the only one ; the
form, make, and conftitution of the
plant is another ; for in very hot cli-
mates are: produced acid fruits, fiich
- as Limes, Tamarinds, Lemons, and
Oranges, whofe fermentable proper--
nes are fuch, as to be very far from

making
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cndued with fuch. auftere and aro-
matic qualities, that their exprefled
juices are ‘capable of {pontaneoufly
fermenting until they become. pellu-

cid, and capable of remaining in
a found ftate many years. From
bence it appears, . that proper fub+
jects, which will naturally.ferment
for making Wines, may be found
in: almoft every climate. Eng-
dand; fays Boerbaave, is, on this ac-
count, remarkably happy : -her fruits
are capable of .producing a great va-
risty of Wines, equal in goodnefs to

many imported, were not our taftes,
‘perhaps, made fubfervient to our pre-

judices. - -0

- The effe& of the a& of Fermen-
tation on liquors, is fo to attenuate
the oils of vegetables, as to caufe

~ them
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them to become {pirituous, and edfily
inflammable. When, a Wine is' dif-
pofiefled of:fuch Qils, as is nearly the
cafe in Vinegar, far from poflefling a
beating or inebriating quality, it be-,
comes a remedy againft intoxication,
and refrefhcs Thus the term of Fer-
mentation .{honld be a:pphed only to
that a& which occafions the" exprefe
fed juices of vegetables to -becomp
‘Wine : but as feveral a&s pafs uader
the name: of Fermentation,. it may
not .be improper to diftinguith them.
here' according ta thefe principles.

Vegetation, one of them, is the
aé: wherein more” Air is’ attracted,
than is repelled. I believe all that
hath been faid. ahove concernmg the
jwices . of  Grapes, is a convmcmg'
proof thegeof |

. _ F er-
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- Fermentation'is, where the com-
munication. of the external and in<
teraal Air of a-Muft is ‘open; and,
when in its perfe&-ftate, the power
of -repelling is equal to that of at-
tra&ing Au' | , -

Putrefa&lon is when, by the
powef of ftreng Oils, or otherwife,
the -communication between the ex-
terpa} and intetnal Air is cut off,
fo that the liquor neither repels nor
attrAds, but, by an inteftine motion,:
the-united particlés feparate, and tend.
to ﬂy oﬂ’ - |

| Eﬁ'crvc(ccnce s When, by tha ’

poWet of ;attradion, . the. particles of -
matter fo. haflily ruth linto contatt,.:
38 .tax generate @ heat_which expals’-
the inclofed Air; and this, more of,

lefs,
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lefs, in proporuon to thc motion ¢x-+
Clthb : . o

Hitherto I have confidered Grapes
‘as a moift pulpous fruit, fufficient of
themfelves to furnith Water for ex-
tracting their other parts ; but the
natives of the gountries where this
fruit abounds, in order.to preferve
them, as near as pollible, in their
primitive ftate, fufpend them in the .
fun, or place them in ovens, to dty
by whtch means being, in a great
"meafure, divefted of their walery. par-
ticles, they remain almoft ina@ive,
without juices {ufficient to form
Wine, -unlefs 'Water be added to
ther ; which clement becoming, in
that-cafe, a fubflitute, might; from
thence, be fdid to be a ferment, and

eon~
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confequently this might be account-
ed the firft clafs of artificial Wihes. -

In all bodies, fr,om the various pro~
portions of their conftituent parts a=
rife different effe@s: thus,from hence,
they are, more or lefs, .in a durable
ftate, and accordingly tends either
to Ina&ion, Fermentation, or Putre~
fa&ion. Now, by a judicious fubfii-
tution of fuch parts as fhall be want-
ing to bodies, they may be reftored
to their priftine pature; as may- be
plamly proved by the obfervatxons
and experiments; communicated to
the . public by Dr. Prixgle. - Thus.
Grapes, | though dried and exported:
from their natural ¢limate. to. ano«
ther, by the addition only of Wa<
ter, ferment {pontaneoufly, and fornt:
Wines, very _near alike to. fuch as’

they
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tﬁcy» would have produced before §
and it may with confidence be faid;
that when any vifible difference ap-
pears therein, it arifes from the inju-
dicious manner in which the water
is- adminiftered, from the fruits not
being duly macerated, or from want
of fuch heat being conveyed to the
water and fruit, as the juices would |,
have had, had they been exprefled
out of the Grapes when juft gather-
ed ; often from the whimfical mix-
ture of other bodies therewith ; and
perhaps from the quantity of bad
Brandy, which is always put to Wines
abroad, to prevent their fretting when
put on board fhip: {o that, upon the
whole, tho’ fome fmall difference is
often obferved, it doth not make void
the fad, that a due quantity of water
being applied to dry Raifins, an ex-

tract
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tra@t miay be formed, which will be
impregnated 'with all the neceflary
conftituent parts the Grapes had in

them when ripe upon the Vine,
and will confequently ferment {pen-

tancoudly, - and makc a vingus. li-
quor. . o

© Vegetables in theu' original flate
are. divifible into the pulpous and fa-
rinaceous kinds, both poﬁ'eﬁing the
fame conftituent parts, tho’ in dif-
fercnt proportions. Now, if from
the farinaceous fuch parts be taker

away as they fuperabound in, an3
others be added in which they are
dcfe&tve, thcfe Vegetables may, by
fuch mearis, be brought to refembIc,
in the | proportion of their patts, more
cfpecmlly in their Mufts, the natural

Wines I have bcfare becn trcatmg
-+ of;
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of 5 which being univerfally acknow-
" Jedged to be the ftandard for Wines,
the nearer any fermented liquor ap-
proaches thereto, by its faponaceouf-
nefs, lightnefs, tranfparency, and tafte,
the greater muft its perfetion be,

To enqmre which.of the pulpous,
or which of the farinaceous kinds of
vegetables are fitteft for the purpofc
of Wine-making, would be but an
unneceflary digreflion. Experience,
the beft of guides, hath, on one fide,
given the preference to the Vine, and
on the other to Barley. To make a
vinous liquor from Barley, having all
the properties of that prodyced from
the Grape, is 3 tafk which can only
be compaffed by making ufe of fuch
methods, that the Wort of thefe fhall

referble the Maft produced from the
K ~ other;



130  An Effay on Brewing.

other ; for whatever d'iﬁ'é‘rent means
have been pradifed to flatter particu-
lar palates, to heighten the pungen-
cy, or encreafe the ftrength, of Beers
and Ales, the fuccefs has but rarely
anfwered the intent ; as the more
complicated a procefs is, the more it
is liable to be erroneous: and this
the legiflative .power hath wifely
difcountenanced, feeing the - grain
‘brought to a fermentcd ﬁate, but
more_ efpecially when Hops are add-
ed thereto, is {fufficient to anfwer 6-
very ufeful and neceffary purpofe as
a vinous hquor

 - VAles,' by fome, are taxed 'with be-
ing vifcid ; and Beers have been faid
to contain igneous particles. The
moft certain marks of wholefome-
nefs in Wines, are tranfparency and

light-
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‘lightnefs ; yet fome, which ate rich,
- more efpecially Malt liquors, though
perfe&ly fine, have been faid to be
vifcid : tranfparency appears, in ma-
ny Wines, before ‘the Oils are atte-
nuated to their higheft perfe@ion, as
we have before remarked ; where the
powers of the Qils and Salts are e-
qual, which is denoted by the bright-
nefs of the liquor, vifcidity ‘can arife
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~ pot.bein a fus flateto preferve thems-
felves found ; for which seafon, when
they firft come into conta& with the
Water which is to-extradt them, they
caufe an effervefoent heat, which on-~
ly adds to the extradting power, and
fthould be looked on, by the Brewer, '
as an auxiliary help -but that Fire
fhouldibe retained either in’' the Male
or the MuR, is impoffible. - Fire itw
felf is of fo fubtile a natute, that its
pattices; when contained in a body,
eontinually tend to fly off; ‘snd mix
with the furrounding Air; fo that on-
1y an equal degree, thh what is.in
the atmofphcre, cani'be continued in
the grain, or any liquer whatéver,
after it has been, for fomée time, ex-
pofed therein. -~ Brown Beers; which
are madé. from Malré‘ ‘motre dried -
than
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thah any other, are, from expérience,
found to be léfs heating than the li-
quors brew’d from pale Malt ; which
~ probably arifes from  hence, that
browfi Beers: cantain -a léfs quantity -
of elaftic Air than pale Beers, as pale
Malt liquors contain lefs than Winés
produced from vegetables in their
siatdral flate ; and not only fb, but
ap Malt hqnors contain theit élaﬁlc
Air in bubbles of a. weaker confiften~
cy than thofe made from the juiges
of Grapes, the effe@ of Malt liquor,
when taken in an. over—abundant
quantity, is neither of fo long &
continuance, nor fo powerful,-as that
of Wine, {uppofing the quality and
quantity.of each to be equal.. Tho’
to fome it may. appear the effe@ of
prejudlcc, yet:it is but juftice to the

K 3 ~ pro-

~
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produce of my country, to add, that
fome Phyﬁc;ans have given it as

their opinion, that ﬁrong drinks from
Malt are lefs pernicious than ' thofe
produced from .Grapes. So much,

I hope, I may fay, without being
thought guilty either of affuming
too much, or of countenancmg de~
bauch, by pointing out the Wines-
| that occafion the feweft diforders,

. SECTION
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FREEIPEPRISLRLDES
 SECTION IX |
Of the Nature of BARLEY.

BARLEY is a {picated, oblong,
ventricofe feed, pointed at each
end, and marked with a longitudi-
nal furrow. The effential conftitu-
tion of the parts in all plants, fays
Dr. Grew, is the Jame: thus . this
feed, like plants which have lobes,
~ is furnifhed with radical veffels,which,
having a correfpondence with  the
whole body of the Corn, are always
ready, when moiftened, to admini-
fter fupport to the plume of the em-
brio, or what is ufually called the
acrofpire. Thefe radical veflels, at
firft, receive fuch nourithment from

K4 a

\
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" a great number of glandules difper-
-féd almoft évery where in the prain,
~whofe pulpous parts ftrain and refine
fuch food almoft to a vapour, and
"fo fit it to enter the capillary veflels ;
"and fuch an abundant provifion is
made for this nourithing of the plutne,
that the fame author (ays, thefe glan-
dulks take up more than nine tenths
| of the fecd

It ds Iown about Mm&ﬁ {eoncr

. or Tater, according to the foil that is
o receive it; and generally peaped
»it¥ terr or twenty weeks time: meoft
plants, which fo haftily: perform the
office of vegetation, are remarkable
for having their veffels ptopottiona-
bly larger ; and that thefe may be
“thus formcd the feed muft contain
& greater quantity of tenacious Ofis,

o in

BN
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in proportiont,. than thoft feeds, whofe
-veffels being fwaller, . require: more
‘time to perform their growth,. and
_come to. maturity. . Barley alfo,’
“as may be obferved, grows and ri-
- pens with the lower degrees of natu-
‘ral heat s from whence, and from
. the largenefs of the fize of its abfor-
-bent veflels, it muft receive a large
portion of acid parts, . Thus is it faid
to be viftid, though, at the fame
time, a great cooler, - Water boiled
. with. it being often drank as-fach ;
fv-is certain, that however it be pre-
‘pared, it never heats the body when
_unfermented. . o
'. From thefe cxrcumﬁances oF its
béing vl(cous and repletc with acids,
it would, at firft, appear to be'a moft

unﬁt vcgetable, fmm wlnch vinous
’ " liquors,
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liquors, to be.ldng kept, fhould be
made ; ‘and indeed the extrad&ts made

from it in its-original' ftate are not
' ‘-only clammy, but {oon become four.

In 1ts ﬁate of full matunty its
conftituent parts feem to be diffe-
rently difpofed, than when in a flate
of vegetation ; for then the oils or
balfams, which fheath its turgid vef-
- fels, are lodged in order in their. cells,
‘which when it vegetates by abound-
ing with acids, thefe oils rea&ﬂy be-
come fitted to enter and {well its ra-
dical and capillary parts. By germi- -
nation alone all its principles are put.
in acion; the fibrous parts, which are
not dlﬁ'oluble in Water, pofiefs them-
~ {elves of a'great quantity of tenacious
oils, leaving the glandules and finer
veffels replete with water, falts, dnd’

the
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the pureft fulphur. 1If, in this flate,
the Corn is placed in fuch a fituation,
that, by heat, the acid and watery
parts may be evaporated, the moare
fuch heat is fuffered to affect it, the
the more dry, and lefs acid will the
Corn become, and its parts being
divided by -germination and heat,
its vifcidity wijll be removed ; its
tafte will become faccharine by the
acids being leflened in propottion to
the Oils, and thefe be more teria-""
cious, as they have received more
heat. This procefé,' regularly car-
ried on, ‘is' what is termed Malting,
which I fhall' endeavour to explam
more at large.

* But, before we enter thereon, it

will be neceﬁ'ary to confider the ftate

of the gram as'itcomes from the
, field.
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* ficdd. - When reaped, though, upon

the whole, it may be faid to be ripe;
yet:ievery -individual patt, or every
Corn cannotbe foz- and this, in fome
feafons, is fo remarkable as to be
diftitguithed by the eye. The dif-
ferent fituations, the winds that have
reigned, the:fhelter fome parts of the
figld have had from fuch winds, the
~ weather, and difference in the foily
agcount for this. However, when
the greater part of the Corn is. fup~
pofed to have come to maturityy itis
cyt.and ftack’d ; the ripeft parts hav«
 ipg the leaft: moifture, and the fewedt
acids ; and the’ groeneft the greater
fhare of thefe. In this ftate the uns=
ripe part -of the Corn; whofe acids
attra®t,and are greedy of ‘water, com«
faunicate - their moifture ‘to fuch as
are more dry, which a&mg on their
s Oils,
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Oils, an agitation enfues froin hence,
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The effeét a maderate and gentle
ferment of this fort - muft have on the
Corn is that of prefling its Oils to-
wards’the external parts of its veflels
- and fkin ; by this means it comes in-
toa ﬁate more capable of preferving

itfelf againft the i anurxes of the wea~
ther; dnd the more it is in this flate,
the more backward will it be to ger-
- minate when ufed for that purpofe;
if carried too far, as we have before

feen, by fuch heat the plume and

oot of the inélofed_embryo muft be
‘quite fcorched, and thus the Corn
will become inert, and mcapable of
vegetation.  What degree of heat
will~ produce this effe&, I will not

immediately determine, but appre-

hend it to be when the particles of
the -grain are removed from each.o-

ther beyond their fphere of attrac-
tion ;
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‘tion-; which experiments on Barley
_fhew to be at-about 120 degrees.

Vegetables, in general, may be
faid to be fufceptible of a large lati-
tude in this refped, according to
their different textures ; fo that this
degree of heat may, perhaps; be ap-
plicable only to Barley, as the feeds

“of fome Grapes bear 124 degrees of
heat, and may be capable of being
imprefled with more, and yet vege-
tate : but furely, if the Oils of the
Corn be made fo tenacious as there-
by. to be difcoloured, the feed can
fearcely be revived ; and this happens
to feeds, fooner or later, by heat, in
proportion to the cohefion of their
parts, and their weight, = But this is
a point more properly to be judged
of
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of by the colour of the. grain; and
is'mare immediately-the bufinefs of
~ the Farmer and Maltﬁer, than of

the Brewer

.. Thus, though it may be difadvan-
tageous to the Maltfer to feep grain,
which has not-{fweated in the Mow,
as, from hence, it will not equally
imbibe the Water ; fo Barley that is
over-heated, or Mow-burnt, is not
fit for his purpofe ; and jt is fcarce:
ly peflible any large quantity of. Bagr
ley, from the flack, fhonld eqm.lly
make perfe@ Malt, 25 the heat, ger
nerated on its. being thus PMWT
ther, is always greateft in the.cens
tre of the Rick, and confiderably
more. {o than, m WS exteripwr pamz.

MALT—
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MALTING.

This procefs begins with the pro-
per means for fettmg the conftituent
principles of the grain in motion; fo
that the Oils, which before ferved to
defend the feveral parts, may be en-
abled to take their proper ftations.
‘This is effe@ted by fteeping the Bar-
ley in Water, where it ftrongly at-
trads moifture, as all dry bodies do
but it requires fome time before the:
grain is fully faturated therewith, as .
two or three days, more or lefs, in
proportion to the heat of the Air:
for vegetables receive the water only
by its ftraining through the outward
{kin and abfotbent veflels, whofe tex-
ture, though dry at firft, yet hath its

pores fo Very fine, that they require
L ‘this
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this element to be reduced almoft to
a vapour, ere it'can gdin adrhittance;
and heat hath not only the property
of expanding fuch pores, but, per-
haps, that alfo of rendering: Wa-
ter more fit to make its way into
them. | S i

.. When the Barley is fully faturat«
‘ed, though a great quantity of Air
is expelled from it, as appears from
the number of bubbles which arife
on the furface of the water, yet flill
much remains in the Corn, A judg-
‘ment is formed of the crifis, when it
can imbibe no more of the wategy
clement, from its turgidity and pul-
poufnefs, which eccafion it eafily to
give way to an iron rod dropped pef-
pendicularly into it. Then is the Wa-
ter lctgo, or drawa off, the grain is
_ _ taken
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Aaken-out of the ciftern, and laid in
 regular heap : here, for the fame
reafons as Hay, or .any other moift
vegetable, when flacked together,
grows hot, fo doth this heap of Bar-
ley. The Air comprefled in its glagn-
dular parts and veflels by moifture,
and warmed by the inteftine motion,
-expands, and with this force expels
their Oils from the capillary veflels
into the roots, in order to fill, extend,
and difpofe them to feek and receive
nourifhment for the embryo or acro-
fpire, which while the root is pro-
curing, the plume is foftened with
moifture from the glandular parts.
The root, having received fome pow-
- er (befare it expands its fibres) by its
heated elaftic Air, prefles the Oils in-
to the acrofpire, which are replaced
by the feminal veflels furnifhing all

L 2 they
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they are able into the roots to for-
ward the action. But that the Corn
in the heap may not acquire too
great a degree of heat, and carry on
the germination too faft (by which
‘means the finer parts, with which the
cellules are replete, would not only
be wafted, but be fo heated as to in=
tangle with them the coarfer Oils of
the grain, which would occafion the
Malt, when made, to be bitter, and
ill tafted) it is then, at a due tem-
perature, difperfed in beds on the
floor of the Malt-houfe, and gradual-
ly fpread thinner and thinner, be-
ing frequently turned, from time to
time, in proportion as it is, more or
lefs, flow in growth, fo that it may
come tolerably dry to the kiln, in
fuch a ftate that its fibrous  roots
fhall be fpread and the fpire be near
’ coming
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- coming thro’ the fkin of the Barley ;
by which the Maltfter is fatisfied,
that every part of the grain has been
put in motion, and feparated. But
juft fo much of the .parent-feed will
become faccharine Salts, or Malt, as
where the upper part of the plume
reached in this procefs. The Corn,
thus prepared for being dried, is, in
this lively and a&ive condition, fpread
on the kiln; where meeting with a
heat fuperiour to that requifite for
gradual vegetation, its farther growth
is flopped ; though, in all probabili-
ty, from the foftnefs of the firft heat
’tis imprefled with, none of the finer
veflels are, by this fudden change,
rent and torn, but, by drying, are
thrivelled and rendered ina&ive, and
put in a prefervative ftate. Now,
let it be obferved, that thofe Oils
L 3 which
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which formed the roots, being thus
pufhed out of the body of the grain,
and dried by heat, are loft to any fu-
ture wort, as they are to be fcreened
off, feeing they are not foluble in -
water ; which is likewife true of thofe
‘parts which compofe the fhoot or
plume: fo that the internal parts of
the Malt have remaining in them a
greater proportion of Salts' to the
Oils than before, and confequently
are become lefs vifcid, more fapona-

ceous, and more ¢afy to be extra&t~
ed.

In this procefs the acid parts of
the grain, though they are the moft
ponderous, yet being very attradive
of water, which occafions them to
become weaker, are, by the conti-
nued heat of the kiln, volatilized,

: -and
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and evaporate, with the aqueous
flteam from the Malt; while, at the
fame time, the Oils become of a
greater {piflitude, and of a larger
capacity in their pores. Thus, by
Malting, the grain hath fewer acids
in proportion to its Oils; and, at
the different ftages of drynefs, ob-
tains different properties ; in the firft
ftage refembling the fruits ripened
by a weaker fun, and, in the laft,
exceeding the growth of the hotteft

climate.

. Malt, whofe colour is not altered
by heat, is termed Pale Malt, from
its. retaining its natural whitenefs ;
but when the fire on the kiln is ex-
cited with more vehemence, and kept
- up a longer time, it affe&s both the
Salts and the Oils of the grain, in
‘ L 4 pro-
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proportion to the degree of heat;:
and to the time, and thus occafions "
it to differ in colour: for Fire,
(fays Sir Ifzac Newton) and that
more fubtile diffolvent, putrefaction, .
by dividing the particles of fubftan-
ces, turn them black ; an excefs, .
which feldom is, and ought never to
be the cafe with Malt. From the
colour, with which Fire hath imprint-
ed them, Malts receive their feveral
denominations.

. The condition the Barley was ga-
thered in, whether green or ripe, is
alfo clearly difcernible when it is malt-
ed. If gathered green, it rather lo-
fes than gains in quantity ; for al-
moft its whole ftock of Oil being
expended in germination, the Malt
becomes of a {maller body, fhrivelled,

and
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and often unkindly ; while that which
hath come to full maturity increafes
by ‘Malting, and if properly carried
thro’ this procefs, is plump, bright,
and clean, and, on being cracked,
readily yields fine mealy parts, fo
. much defired by the Brewer.

The Malts, when dried to the
pitch intended by the maker, are re-
moved from the kiln into a heap.
There their heat gradually dimi-
nithes, and, from the known prin-
ciples of fire, flies off, and difperfes
itfelf in the ambient Air, fooner or
later, as the heap is, more or lefs, vo-
luminous ; perhaps too in fome pro-
~ portion to the weight of the Mal,
and as the fire has caufed it to be,
more lefs, tenacious in its parts. Nor
can it be fuppofed, that any of its

. . parts
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parts can fo retain fire, as not to fuf;
fer it to fly off, much lefs keep that
clement in a flate of inadivity, and
imperceptible to our fenfes. Bars of
iron or brafs, even of a confiderable
fize, when heated red-hot, cool and
lofe their fire, though their texture
is, undoubtedly, much clofer than
that of Malt or Barley, and the
experiments made by Dr. Martin,
_ on bodies heating and cooling, corro~
borate this fa& : concerning which I
have been more particular than feem=
ingly it fhould require, on account
of the ideas that have been formed
from the technical phrafe ufed by
Brewers, when they fay, Malts are
full of fire, or want fire ; from whence
a prejudice hath been conceived, by
fome, againft drinks made frombrown
Malt, though they have been many

months
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months off - the kiln, and have no
more heat in them, either whole or
ground, than the ambient Air they
are kept in. The truth of the mat~
ter is, that in proportion as Malts are
more or lefs dried, fo are their parti-
cles feparated from one another be-
yond their fphere of attra@ion, and
coming in contaé with another bo-
dy, fuch as Water, ftrongly attrad
from it the uniting particles they
want. The more violent this in-
teftine motion:is, the greater is the
heat generated juft at, and only for,
that time; but the effe@ of this
flight effervefcence having been ta~
ken notice of before, it is needlefs to
repeat what hath been faid,

The minutel circumftances of the
procefs of Malting will be more rea~
S dily
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dily conceived from what will here-
gfter be faid thereon. The effects
that fire will have, at feveral deter-
minate degrees, on what, from Bar-
ley, may be now termed Mal, is
an obje& that moft particularly con-
cerns the Brewer ; and that they are
various, both as to the colour and
properties: of the Malt, is certain 3
for it appears, fays Boerbaave, from
chemical . obfervation, that a deter-
minate degree of heat produces, on
every body, a certain- effe ; and
hence, as the a&ion of it grows.
fironger or weaker, the effect will
be dlﬁ'crent ‘from what it was be—
fore. |

SECTION,
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RSN N S SIS AR Sl YO0 A'-'t‘:l'—&': IPOQNOS A
SECTION X, .

Some farther Confiderations on
- MaLTING,

B ARLEYS, by Malting, may,
at a medium, be faid to lofe one .
fourth part of their weight, includ-
ing what is loft by the roots being
fcreened off ; though this proportion

varies, according as they are, more
or lefs, dried.

As the acrofpire, and the out-
ward and inward fkins of the grain
are not diffoluble in Water, the
glandular or mealy fubftance, the
only part which gives any virtue to
the liquor, is certainly very fmall in

quan-
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quantity, and of little weight. But
as this alone. poflefles the ferments-
ble principles of the grain, every dif-
ferent circumftance heat can place
it in, requires-our utmoft attention.

We have before {feen; that Wines,
Beer, and Ale, after their firft Fer-
mentation, are meliorated only by
age, through the more refined and
gentle emotions they undergo, which
often are not perceptible to our fen-
fes. To gain this favourable effe@
we muft form Worts, which are ca-
pable of maintaining themfelves, for
fome time, ip a found ftate. This
quality, if not originally in the Mals,
is not to be expedted in the liquaw.
But as fome objections have becs
raifed againft this method of arguy
ing, and thefe aided by prejudict,

often
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often more powerful ‘than the ob-
je&ions themfelves, it is neceflary,
as far as the making a proper Wort
16 concerned, ' to reaflume the confi-
deration of the Grain, as it comes
from the Mow, and trace it to the
Kiln, where the Fire may aIter of

def’croy its propcrtlcs |

Barley in the Mow; tho’ it fearcely
undergoes a heat there much greater
than 100 degrees, yet may be ex-
trafted or brewed without Malting,
‘This the Diftiller’s daily pra&ice e-
vinces ; but then he commits fuch
extrats to the Still immediately af-
ter the firft Fermentation, elfe they
would not remain long in a found
flate ; nor is this method pradicable,
even by him, in fummer-time, as
the very extracti would then tum

four
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four before they were fufficiently
cooled to ferment. By this means
all the charge of the Malt-duty is
~ faved ; but our {pirits are thereby
made greatly inferiour to thofe of
the French. Boerbaave recommends
their method, which is, to let the
Wines ferment, fubfide, and be drawn
off fine from the lees, before they are
diftilled : but this can be done only
with Wines from malted grain, and
if pradifed, the difference would foon
thew, how neceflary and ufeful it is
to give Wines (¢ither from the Grape
or Corn) time to be foftened, before
they ‘are ufed-for any purpofe what.

CV€I’

But mlght not. Barlcys be dned
without being - germmated P Un-

doubtedly they might ; butas tl},qy
abound
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abound with ftrong Oils, they would
require a more confiderable heat for
this purpofe, by which the oleagin-
ous-parts would be rendered fo com-
pact as nearly to refemble the . con-
fiftence of a Varnifh, fcarcely to be
mollified by the hotteft Water, ra-
ther than a fubﬁance fit for tbat ele-
ment to difffolve.

Barley then, ungerminated, either
~ in its natural ftate, or when dried,
is not fit for the purpofe of making
Wines ; but when only germinated,
and not dried by Fire, as the coarfer
Oils are thereby expelled and the
mealy parts of the grain, by this a&
alone, become faccharine, might not
this fuffice without drying by Fire ?
Not. to dwell on the difficulty of
Pcoppmg germination at the proper
degree without Fire, fo that fufficient
o M quan-
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quantities of grain, thus prepared,
fhould always be provided for
the purpofes of brewing; not to
mention the impoffibility of ptind-
ing fuch grain, as it would then be
fpungy and tough, but having re-
gard folely to the purpofe it is to be
applied to, that of forming Beers and
Ales capable of preferving themfelves
for fome time ; we {hould, on this
occafion, find fo many acids blended
with the Water flill remaining. in
the grain, that, in the moft favoura-
ble fesfons for brewing,. they would
render all our endeavours abortive,
and in fummer-time would make it
impra&icable to brew . at alliin. any
manner whatever. . - . :

1 h;ave}‘hcardiof a prbjgé];'f of ég‘-
minating grain, and drying it in the
| . hotteft
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hotteft fummer’s fun, in order, by
this means, to malt it without the
expence of fuel: but tho’ the hot-
teft days in England may be thought
fuflicient for this a@, as wel as for
making Hay, yet as Barley and Grafs
are not of equal denfities, the effet
would not be alike. Befides, as the
Grain is to be grown to a certain de-
gree, this very hot feafon, fo favour
able, in appearance, to one part of the
procefs, would be diredly contrary
to the other ; for the Barley, by this
heat, would thoot, and come forward
fo faft, as to entangle, too much, the
conftituent principles of the Grain
with ‘one another, and drive the
coarfer ill-tafted Oils-among the finer
mealy parts intended to be fweet;
thefe alone, in their utmoft parity,
bemg the: fubje& required for fuch

M 2 as
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as would obtain good Drinks. And
here I cannot help obferving the ge-
neral difpofition of mankind, to with
for the gifts of Nature in a different
manner than fhe has vouchfafed to
beftow them. Thefe various {chemes,
if I miftake not,.have {prung from
the defire of having Beers and ‘Ales
white or pale; whereas they muft
naturally be yellow or brown: fuch
~ {chemes are but fo many attempts to
force Nature, and the profecution of
them muft frequently be attended with
difappointments. It is true, that tho’
Maltsbedried {lack, yetif they be made
_in winter, fpeedily ufed, and breéwed
in the moft proper feafon, they may
make a tolerable Drink, which may
preferve itfelf, for fome time, found:
but as the proportion, which theuld
" be kept between the heat which dried
the
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the Malt, and that which extra&s it,
cannot, in this cafe, take place, and
as the Grain will be more replete
with Air, Water, and Acids, than
otherwife it fhould be, the Drink,
{uppofing the moft fortunate fuccefs,
and that it doth not foon turn acid,
muft ftill be wanting in falubrity, by
frothing and exploding too much ;
~ as an excefs in any of the fermenta-

ble principles is always hurtful.

Barley then, to be made fit for the .
purpofe of brewing, muft be malted ;
that is, it muft be made to {prout or
germinate with degrees of heat near-
ly equal to fuch as the feed fhould
be imprefled with when fown in the
ground ; and then it muftbe dried with
a heat fuperiour to that of vegeta-
tion, and capable of checking. it.

M 3 How
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How far germination fhould be car-
ried, we have already feen ; the law
here feems to be univerfal, as to the
extent of the acrofpire : the degree
of drynefs admits of a larger lati-
tude, and to what extent heat may
be properly carried fhall be the fub-

je¢t of our next inquiry.

Malt dried in fo low a degree
as that the vegetative power is not
thereby deftroyed, on generating the
leaft heat by lying together in a
heap, germinates afrefh, and fends
forth its plumes or acrofpires quite
green : the ultimate parts thereof
are then within each other’s fphere
of attraction, elfe this regermination .
could not happen ; and thus the grain
may be faid not to be malted, or in
a prefervative ftate, Bodies whofe

par-
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pasticles are removed, by heat, be-
yand their {phere of attraction, can
no more germinate ; but coming in
conta& with other bodies, as Malt
with Water, ‘they effervefce : and
the Grain we are now {peaking
of, firft thews this a& of effervef-
cence, when it has been thoroughly
" imprefled with a heat of 120 de.
‘grees ; and here alfo doth its co-
our, from a white, begin to incline
to a yellow. Such then are Malts fo
cured as to be able to maintain them-
felves found, yet, for this purpofe,
poffefling as much Air, and as many
acid and watery particles as they are
capable of ; confequently this may
be termed the firft and loweft de-
gree of drying this Grain for Malt.

M 4 To
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‘To difcover the laft -degree this-
Grain, when germinated, is capable of
enduring, we have no circumftance
to dire&t us, with the fame certainty
that effervefcence help’d ustothe firft:
we muft therefore have recourfe to
that heat which deprives it of its
chiefeft virtue. Now, Dr.- Shaw
fays, Alcobol is one of the moft effen-
ttal parts of Wine; fo that, when
abfent, the Wine lofes its nature ; and
‘when properly ufed; itis a certain re-
medy for moft difeafes incident to
Wines, as keeping them found, and
free from corruption : whence we
have another rule for preferving ve-
getable and animal fubftances from
corruption. Before this he -fays,
No fubjects but thofe of the vegetable
kingdom are fozmd to produce it. Ts

Alcohol



' An Effay on Brewing. 169
‘Alcohol thena new body‘created by
fermentation and diftillation, or did
it originally, tho’ latently, refide
in the vegetable ? I bave, for a good
while, been fatisfied, by experiments
(fays Boerhaave) zhat all other in-
Slammable bodies are fo only as they
contain Alcobol in them, or, at leaf?,
Jomething, that, on account of its fine-
nefs, is exceedingly like it, the groffer
parts thereof, that are left behind,
after the feparation of this [ubtil one,
being no longer combuftible.

The ufe I would make of this is,
that, as the fame author, in his E/e-
ments of Chemifiry, val. 1, page 195

"to 199, clearly proves by experi-
ments, N° .8, g, 10, 11, 12, 13,
that Fire, by burning ‘combuftible
‘bodies, as well as by diftilling them,

feparates
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{eparates their different inflammable
principles, according to their various
degrees of fubtility : hence muft the
Alcchol refiding in the Barley, whea
expafed to fuch a degree of heat as
‘would caufe it to boil, . e. 175 de-
grees, makeé great efforts to difen-
gage itfelf from the Grain. From
this chain of reafoning it is natural
to conclude, that, in a body like
Malt, prepared for fermentation, or
the making a vinous liquor, this event
muft take place at the fame time that
the Malt charrs. Now, charring may
well be termed the laft degree of
drynefs, as when it takes place, the
valatile parts, and thofe proper for
forming a fermentable Muft, are dif~
fipated ; nor can any more acids fub-
fift where the cohefion is deftroyed :
{o that charring is a crifis in folid bo-
. dies,
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dies, fomewhat analogous to ebulli~
tion in moift ones ; that is, they are
perfe@ly faturated with Fire, but
their fixed principles not thereby
deftroyed.  From hence, as liquors
boil with a greater or lefs heat, in
proportion to their tenacity or gra-
vity, folid bodies may be faid to be
charred with fuch praportions of heat
alfo ; fo that the whole body of the
Barley cannot, at the fame inftant,
become black, nor, where any quan~ -
~ tities are under the like fituation, if
not equally germinated, can the whole
charr with the fame degree of heat.
To the feveral refle@ions before made,
if the following experiment be add-
ed, T hope it will prove fatisfactory.
And thus having two limited and
diftant degrees, we may thereby de-
termine and fix the properties of the
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intermediate fpaces, in proportion to
their expanfion.

. In an earthern pan, of about two
foot diameter, and three inches deep,
I put as much of the paleft Malts,
very unequally grown, as filled it on
3 level to the brim. This I placed
over a little charcoal lighted in a
fmall ftove, and kept continually ftir-
ring it from bottom to top: at firft
it-did not feel fo damp as it d1d a-
bout half an hour after.

In about an hour more it began
to look of a bright Orange-colour
on the outfide, and appeared more
{welled than before. Every one is-
fenfible how . long-continued cuf-
tom alone makes us fufficient judges’

of coloyrs. Then I macerated fome
of
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of the Grains, and found they were
nearly fuch as are termed brown
Malts. On ftirring and making a
heap of them towards the middle, I
placed therein, at about half depth,
the bulb of ‘my Thermometer, and
found it rofe to 140 degrees: here
the Malt felt very damp, and had
“but little {fmell.

At 165 degrees I examined it in
the fame manner as before, and could
perceive no damp ; the Malt was ve~
ry brown, and, on being macerated,

. fome few black fpecks appeared.

‘ Now many corns, neareft the bot=
tom, were become black and burnt :
with all the diligence I could ufe, 1
placed my thermometer nearly there,
and it rofe to 175 degrees; but the

| par-
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particles of Fire arifing from the flowe,
a& on the Thermometer in propor-
tion to the. diftance of the fituation
it is placed in; for which, through
the whole experiment, an abatement
of 5 degrees thould be allowed, as
near as I could eftimate ; fo, a little
after, putting my Thermometer in
the fame pofition, where nearly half
the corns were black, it fhewed 180
degrees. I now judged, that the Wa-
ter was nearly ali evaporated and
the heap grew black apace.

Agam, o the center of the hcap
raifed in the middle of the pan, I
found the Thermometer at 180 de-
grees; the Com tafted burnt, and
the whole, at top, appeared, about
ene half part, a full brown, the reft
blar.k on being macerated, fill fome

white
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white fpecks appeared, which I ob-
ferved to proceed from thofe Barley-
corns'which had not been throughly
germinated, and whole parts colrer-
ing more together, the Fire, at this
degree of heat, had not penetrated
them; their tafte was infipid, the
Malts brittle, readily parting from
the fkin:. but the Thermometer was
Now more various, as it was nearer
to, or farther from, the bottom ; and
here I judged all the true Malt to
be charred.

- -However, I continued the experi-
ment, and at 1go degrees, fill found
{ome white fpecks on macerating the
prain: the acrolpire always appear-
ing of a deeper black or brown than
the outward fkin: the Corn now
fried at the. bottom of the pan.

I next
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-1 -next increafed the Fire; the
Thermometer, placed in the mean,
between the bottom-of 'the:pan, and
the upper edge of the Corn, fthewed
210 degrees, the Malt hifled, fried,
and fmoaked abundant]y ; tho’, dur-
ing the whole pracefs, the:grain had
been kept ftirring, yet, on examina-
tion, the whole was not equally - af-
fected by the Fire. 1 found a great
part thereof reduced to perfeé't cin-
* ders, eafily crumbhng to duft be-
tween the fingers, fome of a very
black hue, without glofs, fome very
black, with"Oil ‘fhining on the out-
fide.. Upon the whole,” two third
parts of the Corn was perfectly black,
the reft of a'deep brown, moré or
lefs fo as they were hard, fteely, ot
imperfectly germinated ; which ws

eaﬁly difcovered by ‘the length of
the
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the fhoot. Moft of them feemed to
_ have loft their cohefion, and had a

tafte refembling that of high-roafted

coffee.

In the laft ftage of charring the
Malt, I fet thereon'a Wine-glafs in~
verted, into which arofe a pinguious,
oily’ matter,  which tafted very falt.
Perhaps -it may not be unneceffary
to fay, that the length of time this
experiment took up, was four hours,
and that the effe¢t it had, both on
myfelf, and on the perfon who at-
tended me, was™ fuch as greatly re-
fembled the cafe of inebriation.

| Tﬁough, fram hence, it is not
poflible to fix the exact degree of
heat in which Malts charr, yet we

fee fome black appeared when the
N Ther-
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Thermometer was at 165 degrees ;
that fome were intirely black at 175
degrees, and at 180 degrees ; that
the Grains, thus affe@ed, were fuch
as had been perfedly germinated,
and that thofe which bore a greater
heat were defe@ive in that point:
from whence we may conclude, with.
an exadnefs that will be fufficient -
for the purpofes of -Brewing, that
true germinated Malts are charred in
- heats between 17 g degrees, and 180
degrees ; and that as thefe correfpond
to the degrees in which pure Alcohol,
or the fineft {pirit of the Grain itfelf,
boils, or difengages itfelf therefrom,
they may point out to us the rea-
fon of Barley being the fitteft Grain
for the purpofes of Brewing.

SECTION
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LB S R e iRl C ]
~ SECTION XI
Of she different Properties of MavLr.

T HE confequences refulting from

the before-mentiened - experi-

‘ment, will, perhaps, thew it to be

one of the moft ufeful that can be
performed by the Brewer,

By the Malt charring and bccom-
ing black with the fame degree of
heat in which Alcohol boils, and the
effec the vapours rifing from them
had on the perfons attending the ex-

pesiment, it appears, that this {pirit
- wasrefident therein, and parted there-
from, when it came to the heat of

N 2 ebul-
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ebullition ; whence, if dry and moift
heats are capable of producing fimi--
lar effes as to the circumftance of
prefervation, then ought not this
Grain, when in poffeflion of the
whole of its properties as Malt, to be
made to endure fuch moift heats as
are equal to 1735 degrees, becaufe
they would deprive it of this fpirit,
its moft prefervative part : butas in
fermentable Mufts this {pirit- is- not
required to appear divefted of the o-
ther properties of the Grain, it fhould
rather be intimately mixed with fuch
as are neceffary to foften, fheath, and’
retain it the neceffary time. |

Germinated Barleys, fo little dried
as that their particles are not remov-
ed beyond their {phere of attraction,

. : from



An Ejay on Brewing. 181

from their not being in a preferva-
tive flate, cannot properIy be termed

Malts

‘We have before feen that the firft
degree of drynefs which conftitutes
them Malts, is that alfo which occa-
fions them to caufe fome effervef-
cence; and that this cannot be ef-
fe@ted when they are dried with lefs
than 120 degrees of heat, which is
alfo the higheft degree of heat that
leaves them white. When urged by
a Fire of 175 degrees, they begin to
<harr and turn black ; now this dif-
ference in heat being but 55 degrees,
and producing in the Grain fo great
an alteration as from white to black ;
‘with -a little pracice the different
fhades,or colours belonging to each

N 3 re-
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refpe@ive degree of heat, carinot ea«
fily be miftaken,

White, according to Sir Ifaac New-
Pos, i3 a compofition of all colours,
as Black is faid to be owing to the
abfence of light ; and thefe two in-
dicate the two' extremes of the dry~
nefs of Malt. The colour with which
a middling heat affeds it is Brown }
and this being compounded of Yel-
low and Red, to fpeak according
to accepted terms, the fout colouss
which (hade Malt differently, in pro-
portion te its drynefs, are White; Yel-
low, Red, and Black. The follow-
ing Table, conftruéed on thefe prin-
-ciples, will, on macerating the Grain,

readily m{brm the pméhtloner of the .
- . ,degree
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degree to which his Malts have been
dried.

A TasLE of the different Degrees of the
Drynefs of Malt, with the Colour occa-
fioned by cach chree. |

Deg. ‘ Y

ug-—W'hlte White.

124—W. W. Yellow.— Cream Colour.

129—-W. Y. Light Yellow.

134—W.W.Y.Y. Red.—Amber Cologr.

138—W.Y.R. High Amber.

143—W, Y. Y. R, R.—Pale Brown.

148—Y. R. Brown.

152-Y, Y. R. R. Black.—high Brown. ‘

157—Y. R. R. B.—Brown, inclining to Black. v .

162—Y. R. R.\B. B.— high Brown, fpeckled with Black.

167—R. B. Blackith Brown, wish Black Specks.
171—R. B. B.——— Colour of Burnt Co&'ee
1 76.-mck.—-——-- Black. :

- The feveral letters againft each dcgrm
it's apprehended, will the better help to fix
the colour.

"The above Table not only fhews
. us how to judge of the drynefs of
‘Malt from its colour, but alfo, when
a Grift is compofed of feveral forts

N 4 - of
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of Malt, what effe& the whole will;
have when blended together by ex-
tracion : and though poflibly fome
fmall errors may arife in judgments
thus formed by our fenfes, yet as
Malts occupy different volumes in
proportion to their Drynefs,. in the
pradice of Brewing if the refult of
the Water, coming in conta& with
the Malt, fhew the degree expedted,
fuch parcel of Malt may be faid to
have been judged of rightly in the
Drynefs it was eftimated to ; {o that
the firft trial either coafirms or.fets
us numerically right as to our opx-

nion thereaf. P

But though Malts dried to 120
degrees, are in a prefervative flate,
yet are they the leaft fo as Malts;
and as fuch poflefs the whole of their

Acids 3



Acids ;- which occafions their Fer-
‘mentations and Frettings often to re-
‘turn of themfelves, and with more vio-
lence : hence the Wines formed from
fuch are not of long duration, but
{oon become four. If the heat which
.extraced the Malt is kept in propor-
.tion to that which dried them, even
'tho’ the Fermentation be very coolly
_carried on, and tho’ the Ales or Beers
‘be brewed i in the moft famurab]e fea-
{on, they, in great meafure, arrive at
a ftate of ripenefs in {fo {mall a fpace

of time as two weeks. We may
therefore confider this as the extreme
for obtaining a liquor which in the
leaft time will be fit for ufe.

| As where Malts charr and bécomé
black their parts are ultimately di-
vided, fo they can’ fcarcely poflefs

any
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any Acids, nor confequently be fuf-
veptible of Fermentation : for Fer-
mentation is a divifien of the parts
of the body fermented, and that can-
not admit of a divifion which is 'mi-
nutely divided already. The degree
of heat then, prior to that which
produces this effed, is the laft which
ftill retains part of the fermentable
properties ; and in Malts thus high-
ly imprefled by Fire, this a® would
proceed with fo flow.and reluéant
a’pace, that, in this cafe, the liquor
may be faid to be in the utmoft ftate
of prefervation: but no time can be
fixed for a duration of this fort, as
if brewed with a heat firhilar to that
which dries the Malt, it might keep
many years, and thus become more
{ubfervient to the temperature of the

place it was depofited in, than to its
con-
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conﬁituent parts. For this reafon,
as experience has thewn, two years
are the limited fpace. for Drinks
made from Malts dried with 162
degrees of heat, before they be in
their moft perfe& flate ; at which
degree of heat they become firft
fpeckled with Black; and fome- of
their fineft- parts begin to charr.
From thefe two extremes, and on
fuch principles, - 8 the follow-
ing Table formed, exhibiting the
length of time that Drinks made
from Malts of each refpective de-
gree of Drynefs, brewed properly,
and in the moft favourable feafon,
will reqmre before fuch Drinks come

to their due perfeltion of fitnefs to
be ufed.

A TAasLE,
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A Taser, fhewing the Age Beers will re-
quire, when properly brewed from Malts
. of different Degrees of Drynefs. -

t

Deg.-

119—White. 2 Weeks.

124—W. W. Yellow. 1 ' Month.

129—W. Y. —— 3 Months:

134—W, W. Y. Y. Red. — 4 Months.
138—=W.Y. R,~—=——eee 6 Months.
143—W. Y. Y. R. R, =——6 Months.
1483—Y. R, e 10 Months.
152—Y.Y. R. R. Black.—15§ Months.

157—Y.R. R. B. 20 Months.
162—Y. R. R. B. B. 2 Years.
167—R. B. T —

171—R. B. B, e

;76-—Black~ -

3 (3 mu{’c be obferved that the fore-‘

going Table is conftructed only on
the properties of Malt fuppofed t0
be brewed and fermented with the
utmoft care, with the intervention
of Hops ; an mgredlent which. fhall
be confidered in its proper place.

What is. meant by the Exiraéts be--

ing

™
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ing in proportion to the Drynefs of
Malz, may merit fome farther ex-
planation.

Grapes, when ripe, carry with
them the Water they have received,
both during their ftate of growing,.
and-that of their maturity, which is
fufficient to form their Mufts with.
To dried Grapes, or Raifins, Water is
applied, becaufe they are deficient in
this property ; as, for the fame rea--
fon, it is requifite in regard to Malt :
but as Grapes ftood in no need of
artificial Fire to ripen their princi-
ples, fo what they produced them-
felves,  and cold Water, or what is
nearly fo, added to dried Raifins,
is a fufficient menftruum to extract
them. - But Barleys requiring the af--
fiftance of a great heat to bring their

. parts
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parts to fuch propostions as will give
them a prefervative quality, require
alfo a fimilar heat in the Water to
help to digeft them : but here they
are confidered as not affifted by the
effe@ of Hops, which, when they
take place, yielding abundance both
of Salts and Oils, require other pro-
portions in the Extrads, and fuch as
create a likenefs to the Drynefs of
the Malt, and a regard to be had to
the effe&ts of the Hops alfo.

But we often fee liquors brewed
from very pale Malts, preferve them-
felves for a long time ; and we alfo
- fee brown Malts fo managed. as to
difappoint us as to the time their
liquor fhould preferve itfelf {found.
The firft of thefe cafes is when the
Extra&s are made with very hot Wa-

ter,

£
3%
2
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ter, as the latter is when the Water
is too cald for this purpofe : for as
heat, ecither moift or dry, beftows
the prefervative quality, ’tis the me-
dium of the drynefs of the Malt, and
of the heat of the Extradls, that, in
this cafe, the Table. indicates, by
means whereof it thews the fpace of
time the liquor may be expected to
keep, before it be full ripe.

Well-brewed Drinks fhould nat
only preferve themfelves found their
due fpace, in order to be meliorated
by time, but, as the moft certain fign
of the Artift’s fkill and care, as well
as of the falubrity of the Drink, they
fhould be fine and tranfparent ; this
fign comprehending the whole of a
well-formed Muft, and of a perfe
Fermentation. If then the rules for

| ob-
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obtaining thefe ends can be deduced
from the foregoing principles, and
the laft-recited experiment, and thefe
be ftrengthened by the ideas of men
who beft underftand Nature and her
“laws ; we may then flatter ourfelves
with poiTeﬁing a Theory which will
~ anfwer our expectations in practice.

Between the parts of opake co-
loured bodies (fays Sir Ifaac New-
ton) are many {paces replenifhed with
mediums of other denfities ; as Wa-
ter between the tinging corpufcles’
wherewith any liquor is impregnat~
ed ;" and the difcontinuity of parts is
the principal caufe of the opacity of
bodies. Salts undiffolved, and with-
out a medium, form an opake body,
as alfo Oils not perfectly incorporated’
with Water ; from whence we may
- con-
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conclude, that all Mufts which are
not faponaceoufly formed, or whofe
conftituent parts are not diffolved
into one homogeneous body, are not
fit either for a perfe@ Fermentation,
or to produce a pellucid liquor ; and
faponaceous bubbles, fays the fame
Author, will, for a while, appear
tinged with a variety of colours,
which are agitated by the external
Air ; and thofe bubbles continue un- .
til fuch time as, growing exceflive
thin by the Water trickling down
their fides, and being no longer able
to contain the inclofed Air, they
burft. As they thus vary their den-
fities in proportion to their duration,
the colours they refle&d muft alfo
continually vary: and hence arifes.
~ the impoflibility of judging of the
condition or faponaceoufnefs of Ex-

o tracts
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tra@s of Malt from the appearance
| “of their froth. This, indeed, has, for
a long time, none other being known,
been accounted the beft method : but
in deference to the opinion of {o great
a man, it fhould, at prefent, give
way to the ufe of the Thermome-
ter, which is the only inftrument by
.means whereof we can obtain clear
and fine Beers, as it enables us nu-
merically to fix the heat of the li-
' quors we extra& with,

When Extra&®s are made without
the proper degree of heat, that is,
when either the Malts are not fuffi-
ciently dried, or the Water is not
powerful enough in heat, the Oils of
the Malt do not mix perfectly with
the Water, and the liquor is defi-
cient in tran{parency.

| On
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On the other hand, Extra&s made
with Waters fo hot that the corfli-
tuent parts are thereby removed be-
yond their {phere of attraction, or the
Oils coagulated fo as to form a body
{feparate from the Water, muft needs
be opake. Worts or Mufts can ne-
_ ver, in either of thefe cafes, yield a
tranfparentWine ; whereas with a due
heat, which fhould be the medium
of thefe two, they muft be perfectly
fo; and as they remove from fuch
medium, they will be more or lefs
valuable.

Length of time, which improves
~ Beers and Wines, often reifies our
errors in this refpect ; for the Oils
being, by various frettings, more at-
tenuated, and more intimately mix-
ed, the liquor is, by this feans, of-

O 2  ten

’
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ten reftored, or rendered homoge-
neous ; yet I never found this to
fucceed, where the error on the
whole of the drynefs of the Malt,
~ and the heat of the Extrad&ts exceed-
ed the medium, for this purpofe, by
14 degrees. '

Art alfo has, in fome meafure, re-
medied this defe@. For when Beers
or Wines are fuffered to ftand till
they are rather in an attracing ftate,
than in a repelling one, that is, till
their Fermentations and Frettings
have had their courfe ; then, if they
do not fall {pontancoufly fine, they
may be precipitated, by mixing
therein a fluid body more ponderous
than the liquor : all the floating par-
ticles, that occafioned its foulnefs,
are, by this means, made to fubfide

' ' to
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to the bottom, and leave a limpid
Wine : but the power of diffolved
Ifinglafs, the ingredient generally u- -
fed for this purpofe, feldom takes
effe@ above a medium, as before,
of 14 degrees.

Indeed, other ingredients have
been ufed, which carry this power
near 10 degrees farther,  Whether
fuch things be falutary, is not my
province to determine : it would un-
doubtedly be better if there were no
occafion for them: but beyond the
limit precipitation hath no effect ;
as the liquor which cannot be fined
thereby, if attempted by increafing
the quantity of the precipitants,
muft be injur’d in the tafte, which
will be over-power’d by the men-
ftruum. How frequent this laft
‘cafe of cloudinefs is, would anfwer

O3 no
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no purpofe, in this place, to en-
quire. The ufe of doubtful ingre-
dients, and fach errors as have been
mentioned, need no longer blemith
the art, when a conftant and happy
practice will be both the effet and
proof of a folid- and expenmental
: Theory

~ Beers which become brig ht of
themfelves, or by time alone, as well
as thofe precipitated with diffolved
Ifinglafs, and others with more pow-
erful ingredients, each poflefs their
‘peculiar properties in a certain la-
titude, or number of degrees; and
as thefe effects arife wholly from the
heats employed in drying the Malts
‘and in forming the Extradts, the
following Table will be of ufe to

point them out.
' A TABLE,
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ATABLE, thewing the tendency Beers have
to become fine, when properly brewed
from Malts of different Degrees of Dry-
nefs. :

Ladtude of pale Malts,
* 119—White. which, when properly
i : brewe‘% become fpone
124=—Cream Colour. taneo X fine, even fo
: faras138; whenbrew.
129g—Light Yellow. ed for Amber, by re-
peated Fermentations,
134—Amber Colour. they become pellucid.
138—High Amber. By Precipitation thefe
grow bright in & fhort
143—Pale Brown. time.
148—Brown. With Precipitation re~
quire 8 or 10 Months
152—~High Brown. to be bright.

With Precipitation
thefe jmay be |fined,
but will never be-
come bright.

Thefe, with difficulty,
can be brewed with-
out fetting the goods,
and will, by no means,
become bright, not e-
ven with the ftrong-
eft acid Menftruum.

157—Brown, inclining to Black.
162—Brown, fpeckled with Black.

1 6.7—-Blackiﬂ1 Br. fpeckled Black.
171—Colour of burnt Coffee.
176—Black.

e e —— N

O 4 Thus
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Thus doth the fuccefs of this Art
depend on the inftrument fo of-
ten mentioned : which, by pointing
out the difference of expanfion cau-
fed by different heats, becomes a fure
guide. I fhall now clofe this ac-
count of Malts, as I did that of Fer-
mentations, by comparing with thefe
principles the defe&s which we but
too-often meet with in Barley whenr
malted,

SECTION
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SECTION XIL
Olfervations on Defeftive MavLTs.

TN the preceding enquiry fome of

the Defeéts of Malts have been
occafionally mentioned : but as a
perfe& knowledge of the Grain, e-
fpecially when it hath undergone
this procefs, is a matter of no fmall
concern to the Brewer, I fhall now
bring fuch defe@s into diftin& view,
both to compare them with the fore-
going principles, and that they may
be more at hand, on every occafion,
when wanted.

| Every different degree of heat acting

onbodies caufes a different effe ; and
” this
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this varies alfo, as fuch heat is more
or lefs haftily applied. The propet
a& of germination is when the moi-
fture given to the Grain is not ex-
cited by too much warmth ; for in
the fame proportion as the warmth
is, the veflels muft be diftended ;
and if the motion is violent, they
more greedily imbibe the coarfer
Oils, and in greater quantity : by
this means the glandular parts of
the vegetable are filled with ful-
phurs lefs delicate, and of greater
fpiffitude ; and thefe béing to form
the faccharine falts, with the greater
brifknefs this a& is carried on, the
lefs fweet, and the coarfer will thefe
falts be when dry, even often tend-
ing to a bitter. For thefe reafons,
if I may be permitted the diftinc-
tion, I apprehend there is a material
| ‘ one
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one between Germination and Ve-
getation, The former feems to be
the a& caufed by heat and moifture,
while the plume or acrofpire is ftill
enveloped within the teguments of
the parent Grain, which is moft per-
feQly performed by the gentleft ac-
tion, and the leaft heat that is capa-
ble of moving the different princi-
ples of the Grain in their due order.
‘Vegetation again is that aét when
the plant ifTues forth, and, being
rendered ftronger by the 1mpreﬁions
of the Air, becomes capable of refift-
ing its inclemencies, or the warmth
of fun-fhine. Germination is the
“only a& neceflary for malting, the
intention being folely to put in mo-~
tion the properties and principles of
the parent Corn, and not to pufh up
the embryo to a plant : now, as this

begins
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begins in Barley at the degree where
Water begins to be fluid, or nearly
fo, the cold feafon, when the Ther-
mometer fhews from about 32 to
40 degrees, is moft proper for this
purpofe, and to render the falts tru-
ly faccharine. How far its latitude
may, with propriety, be extended,
experience alone muft determine.
Maltfters continue to work as long.
as they find the Seafon proper, and
leave off generally in May, when the
heat of the Water is, at a medium,
from 5o to g5 degrees. But the
nearer they come to this medium,
with the greater difadvantage muft
they malt: fo that we may conclude

it to- be an original defe& in Malt,
if it be not germinated in_the cold

feafon, as otherwife its faccharine
' parts
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- parts muft be 1mpreﬁ'cd with a dil-
agrecable tafte. ,

Malt which hath not had a fufli-
cient time to thoot, fo that its plume
may have reached to the extent of
the inward fkin of the Barley, will
have remaining therein too large a
quantity of Earth and Oils, which
would otherwife have been expend-
ed in the acrofpire and radical vef=
fels ; and all thofe parts of the Corn
which have not been feparated, and
put in motion by the a& of Germi-
nation, will) when laid on the kiln
to dry, harden and glutinize ; fo that
no greater part thereof will be folu-
ble in Water, than {o far as the ftem
or {pire of the Barley rifes to, or ve-
ry little farther, and as much as is
wanting thereof, will be juft fo much

lofs to the Brewer.
When
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" When Malts are fuffered to grow
too much, or till the fpire thoot thro’
the fkin of the Barley (which is not
often the cafe) tho’ all that is left be
Malt, that is, contains Salts diffoluble
in Water; yet as too large a portion
of Oils hath been extra&ted out of
the Grain, fuch Malts cannot be fit
to brew Drinks for long keeping ; be-
fides the lofs of the fubftance of the -
Corn occafioned by its bemg over-
| grown

Malts which have been but juft
enough grown, and have been duly
worked on the floors, if not tho-
roughly dried on the kiln, even tho’
the Fire be excited to a proper'heat,
muft retain many watery parts, whlch
will caufe the Corn, when ldid to-
gether, to germinate afrefh ; perhaps

tO
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to heat and take fire: fhould it con-
tinue long in this ftate, it muft, at
leaft grow mouldy, and have an ill
flavour.

Malts well grown, and worked as
before, but over dried, though with
a proper degree of heat, will become
of fo tenacious a nature, as to re-
quire a long time before they can
admit the outward impreflions of the
Air to relax or mellow them, that
is, before they be fit to be brewed
w1th all the advantages they other-
wife would have.

'Malt dried on a kiln not fufhi-
ciently. heated muft require a pro-
portionably longer time to receive
the proper effect of the Fire ; which
if it have not, it will be in the fame

cafe
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cafe as Malt not thoroughly dried;

as above.

If too quick or fierce a Fn'e be
employed to dry Malt, inftead of
gently evaporating the watery parts
of the Corn, it torrifies the outward
fkin thereof, fo rarefies the inclofed
Air as to burft the veflels of the
Grain, and divides the outward fkiny
from the body of the Corn, (fuch
are called Blewn Malts) by which
means it occupies a larger fpace.  If
fuch a Fire be continued, it even vi-
trifies fome parts of the Grain, from
whence the Malt is faid to be Gla/fy.
~Malts, which from their being thus
hardened, are rendered of a ftecly
nature, will not diffolve, or but in
a fmall proportion, and are very trou-
blefome and dangerous in brewing,

as
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as they frequently occafion a total
want of extraction, which is termed,

Setting the Griff.
Malts juft, .or but lately taken off

the kiln, generally remain warm for a
confiderable time. But till they be-
come equally cool with the furround-
ing Air, they cannot be faid to be
‘mellow, or in a fit ftate to be brew’d ;
for as their parts will be harfh and
brittle, the whole of their {fubftance
cannot be refolved, and the proper
heat of the Water, which fhould be
applied to them for that purpofe, is
therefore more difficult to be afcer-
“tained. The practice of thofe Malt-
fters, who {prinkle Water on Malts
newly removed from the kiln, to

make them appear as having been
P made



210 An Efay on Brewing.

made a confiderable time, or, as they
. term it, .to plump them, is a deceit
which merits attention ; for by this
~ practice the circumftance of the heat,
‘and harfhnefs of the Malt, is only
externally and in appearance remo-
ved, and the purchafer grofsly im-
pofed on ; as by being thus treated
it occupies a greater volume, and, if
not {peedily ufed, foon grows moul-
dy, heats, and is greatly damaged.

- The dire& contrary is the cafe of.
high-dried Malts, which have been
made a long time : the dampnefs of
the 'Air hath relaxed them, and fo
much moifture hath ‘infinuated itfelf
into the Grain, that it cannot readi-
ly be afcertained how much hotter
the Math fhould, for this reafon,

be.
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be. - But fuppofing no diftemper,

fuch as being mouldy, heated, or

damaged by vermin, Malts in this
cafe may more certainly be helped;

in brewing, than thofe juft above-

mentioned, It appears, therefore,

how neceffary it is to procure Malts
which have been wetted and germi-.
nated to their true pitch, dried by a

moderate heat, raifed to its true de-
gree, fo as the moifture of the Corn
may be duly evaporated, then cured

# as to preferve themfelves a due
time, without being blown, vitrified,
or burnt by too hot or hafty Fires.

How eafy it is to regulate this pro-

cefs in the ciftern, on the floors, and

on the kiln, when the Maltfter ufes

. no artifice to fave his excife, I need
not explain. But with what cer-

ta.mty and ﬂﬂll the whole might be
P2 carried
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carried on by the help of the Ther-
mometer, I leave fuch to fay, who
are modeft enough to think, that
the Art may be brought to more
" accurate rules than thofe of the
determination of our unaffifted fen-
fes. As fuch rules may eafily e-
" nough be deduced from what hath
been faid, I fhall not be particular in
laying them down here; that not be-
ing my immediate purpofe, nor my
bufinefs as a Brewer; and efpecially
~ as I have neither leifure, nor the con-
“veniency of a Malt-houfe, to make
experiments of this fort ; yet I may,
with great truth, fay, that fuch as
would not be difappointed in their
brewing, muft take care not to be
deceived in their Malt. This, how- "
ever, being but too frequently the
\ ‘cafe, it is undoubtedly beft to treat
faulty
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faulty Malts by the. fame rules as if
they were perfe& ; by which means
the well-malted parts alone will’ be
digefted. If they be too flack dried,’
they may be cotrected by an addition’
of heat; and if over dried, or in«
jured by Fire, they may be propor-
tionally helped in the extra&s; of
which the Brewer will be beft ena-
bled to judge from his firft liquor,
by applying the Thermometer there-
to, and this to a fufficient degree of
exa&tnefs,

I flatter myfelf {fome fatisfa&tion
muft arife from feeing both what is
peife&, and what is defecive in the
principal procefles of this Art agree
. {o well with its Theory, as thefe are
fo many proofs of its certainty ; and

. though there be feveral incidents (as
o yet
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yet unmentioned). infeparable from
the practice thereof, thefe will only
ferve to confirm this truth, that when
oeur tafk is to imitate NVazure, it is
our duty, by ftudy, to iaform our-
{elves of, and mduﬁnouﬂy to pra&xfc,
her laws.

FINvIS %



