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PREFACE.

~woPoo~

1t is said. that superficial readers seldom read a
Preface or Introduction, so anxious are they to get at
the budy of the work. They wish to taste the marrow
without the tromble of breaking the bone. . )

But all authors have a motive for writing a Preface,
—and so have I! Mine is priacipally to recommend
the reader to peruse most attentively the Introduction,
because it contains a small portion of that information’
which he should be possessed of, before he can under-
stand and duly appreciate the merit or demerit of the
work itself ; because that little may awaken a desire to
obtain a better and more ample supply from other and
more copious sources, and because, without the pos-
session of which, and much more, neither maltster or
brewer, I couceive, can properly understand, or prove
competent to conduct his business to the best ad-
vantage,

¢ There is no royal road to learning.”” The reader
may suppose that I am both willing and able to show
him a short and easy way to a perfect system of malting
and brewing ; but if he does, he will find himself much
mistaken., Willing I should be, if I was but able! But
never having yet found the person or the book from
which T could discover it myself, it would be highly'
presumptuous and disingenuous in me to assume a
capability not pretended to by others, and vlhich I



v

rconceive to be impossible for any one to perform. 1
aim at nothing more than to furnish, in as clear, ex-
plicit, and unreserved terms as I can, all the expe-
rience which 1 have been able to obtain on these
-subjects, during twenty years’ assiduous and nnremit-
ting research and enquiry, in every Treatise written
expressly or indirectly upon them, which I have been
able to obtain or hear of; such as Works on Malting
and Brewing, Distillation and Chemistry; and to
which have added (what 1 conceive to be) much
valoable inforthation, both theoretical and practicdl,
which is not to be found in any work that I have ever
yet met with, and which are the results of personal
observations, experiments, and discoveries,

At about twenty-six years of age, without any pre-
vious knowledge of the business, I received a month’s
instructions in brewing, for a premium, from a person
who passed current as a good practical brewer, and
thought myself a very clever fellow, beeause, on the
first occasion after he left me to act for myself, T
brewed a guile of ale, the product of which cost me
three ‘halfpence per gallon less than the cost of such as
my instructor had brewed forme. But a few difficulties
prothpﬂy met with very soon brought me to my senses,
aud enabled me to discover, that I had learnt much
error, and but little truth ; and have since been twenty
years eradicating the prejudices inculcated in one
month; in unlearning a bad systéem, &nd gradually
grafting upon it a better; induced and urged on by
the best of all instructors, * necessity.’*

I'should not have thus much advérted to myself, but
for the purpose of furnishing an example of the cir-
cumstances under which too mahy commence the
%brewing business, both at an earlier and later age than
at which I began, without any previpus snitable
ichemical educaton; taught by a person himself no

€
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better taught ; instructed to pursue a practical system
such as he had learnt, without rule or explanation to
reveal the why and wherefore ; a mere blind teacher
of the blind; a stranger to causes, and ignorant of
many important effects ; a detester of theory, and an
admirer of ounly one practical system, and that one his
own.

Both malting and brewing are chemical operations,
and to attain to proficiency in the art, an extensive
knowledge oF theoretical chemistry, and a slight
portion of practical, is necessary. Well grounded in
such science, the practitioner becomes acquainted with
the laws of Nature, studies her admirable process in
germination, vegetation, and fermentation, and takes
her as his pattern and guide, and endeavours to imitate
her as closely as he possibly can, in the several as-
similating operations he is required to perform. He
knows her seasons, and adopts them as his own, as
well as circumstances admit ; and when compelled to
take an inauspicious period for the accomplishment of
any operation, he views the dangers, ascertains the
difficulties, and by the aid of art accommodates his
practice to the occasion, endeavouring thereby to
realise the results that he might calculate upon in a
more propitious season.

Although the author is fully aware what are the
requisite attainments, yet he is perfectly conscious
that he does not possess them to a desirable extent, or
sufficient to render him a competent instructor of
others’; yet such as he is, he presumes to offer to those
who have made less progress than himself in the path
of improvement, such information as he has gleaned,
which he frankly tells them, they will find fall short of
their need, if not of their expectations.’

The information which maltsters and brewers really
need, and which they may imagine fhey need, are

£
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widely distinct things: For those who know the least
(as a rule), think they know the most; and such per-
sons may believe, that all the information which the
volume contains is 80 much more than they requires
but ¢“the more a person knows, the more he wants to
know, and the more conscious does he become of his
own ignorance;’’ and a perusal of its contents may
cause the reader to close it with a desire to learn more,
having learnt therefrom, how small is the portion of
knowledge which he has obtained upon these important
subjects, as well as the author; and how expansive is
the field of enquiry, to the avenues of which he has
merely pointed. And if such is the conviction, he may
avail himself of the benefits disclosed, and endeavour
to extend his researches still further, and thereby
satisfy those awakened ideas, which needed but the
abrasion of a little information to convert from a state
of latency to activity,

In seeking information for his own benefit, the anthor
has first endeavoured to acquire a knowledge of (what
he conceived to be) the rudiments of every science, the
number, form, and properties of the ultimate prin-
ciples, which compose every terrestial and appertaining
substance; the laws which govern their union and
separation, and stamp each created thing with their
peculiar forms, hues, properties, and characteristics.
But this knowledge, the natural basis on which the
structure of every science should be reared, is as yet
unattainable by man; and although many have ac-
quired much, and ventured near the arcanum, yet an
impenetrable veil appears to preclude from their
mental vision much which is doubtlessly reserved for
the eye of Omniscience alone, But free as air, the
human thought, that which is beyond the reach of
understanding, has been subjected to hypothesis, and
the author hap presumed to select one which appears
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to him to be the most rational 4mong the many that he
has made his choice from, and whi¢h, in the lntro-
duction, he has submitted to the reader as such.

Appropriating the information thus far obtained, to
an elucidation of the operations of Nature, in the pro-
cess of germination, and vegetation, solution, ex.
traction, and fermentation, enquiries were induced
relative to the analysis of the various materials which
become subject to the tnanufacturing process of the
maltster and brewer, into their component substances,
and a further division of those substdnces into their
constituent principles, as also the various agents made
tributary to each operation., The comparative value of
the products of each, and the best means of obtain-
ment, both prompt and economical, subservient to
quality, are not forgotten. And in short no efforts have
been spared to render him as well informed in every
branch of the business, as time, opportunity, and cire
cumstances, have enabled; and he trasts that the
results of his endeavours may prove useful to others.

The following is a summary of the information é¢on-
tained in the work, which he conceives will be found bf
prominent value, and not to be met with in any work
extant upon the subject : —

A comprehensive, explicit, tonclusive, and satis.
factory elucidation of the system of malting both barley
and wheat, and valuable suggestions for the improves
ment of the method of manufacturing each into malts
useful information as to the quantity of the product and
the relative quality and value of each, with tables fot
reference, exhibiting their comparative value. In.
structions relative to the brewing of wheat malt, mized
in any proportion with barley malt, oralone, without
admixture, and information as to its produce. The
relative value of brown and white wheat malt. Inva-
luable instructions for the computatioh of the proper
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heat of the mashing menstruum for the first mash,
under every circumstance, with elaborate tables for
use.

An improved system of obtaining the extract from
malt, combining superiority in quality, with increase in
quantity, the obtainment in a shorter period, and at less
cost than usual, A cheap and efficacious method of
preserving dry hops, serviceable suggestions as to their
use, and mode of recovering the malt extract adhering
to boiled hops. Description of a refrigerator, (with
plate, &c.), invented by the Author, very economical
and efficacious in use, and of small cost. Important
information relative to the use of yeast, the means of
separating the beer from it, the mode of rendering such
beer serviceable, the product from a given quantity of
yeast furnished. A clear and consecutive exposition of
the theory of fermentation, with full instructions relative
to practice on right principles. A full description of a
mode of fermentation in the cask, invented by the Au-
thor, on the self-filling-up principle, an improvement
upon the methods usually practised, avoiding the che-
mical consequences, from a defect in their arrangements,
and ensuring right results on more economical and
simple principles. Means by which large quantities of
stale beer may be got rid of, without injury, by those
who have a stock on hand; and how to avoid an accu-
mulation of a stock for the future. General instructions
relative to racking and sending out. Much valuable
information under the head of Store beer. Full instruc-
tions relative to the brewing of porter, of the first-rate
quality, and standing high in public estimation. Desira-
bleinformation relative to table beer. Anample descrip-
tion of an expeditionsand economical system of brewing,
with plate, references, &c. theinvention of the Author,
with full details of the process, proving the capability of
‘brewing, with ease, from four quarters of malt up to
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thirty, in the short'space of from 6to 8 hours ;- or donble-
brewings from ten and a half to fourteen hoursand a half

by which, quality and quantity.of produce isimproved:
and ensured, with economyand saving in the obtainment.
Details of the old and new system of brewing are also

furnished in juxta pesition, showing the-several points
of difference between the two, and the advantages in

favor of the new, without the sacrifice of one- benefit
secured by the old method. The wholeof the mechani-

cal arrangements made with due regard.to chemical

consequences, and the greatest simplicity, combined
with the utmost economy, reducing labouy, wear and
tear, and cost of fuel. The fittings up of any premises
will admit of alterations suitable for the purpnse ; and
the cost of a new brewery, and thefittings up on such a
plan, are considerably below the- cost of building and
fitting up on: usual prineiples; Descriptive particulars

of a four quarter brewery,.standing on ground measur-
ing twenty-two feet by fourteen, eomprising all that is
needful for the business, buils and fitted up on such-
principles about four years since,.the total cost of which
was under £500, and in which the parties have brewed.
from four to twelve quarters of malt, ever since its
erection. A superior method. of seasoning new, and
purifying old,.and. unsweet casks and utensils.

The proceeds of four years’ brewings- (1831-2-3, and
4) for ale only, from barley malt (not any chevalier) of
the growth of the southern and western.counties, as
per following statement, should have been farnished .
in such form also, in the bedy. of the work,.but was
omitted for want-of thought. They will serve-to show
the value of tho syue-r of. brewing recommended, as
relates to quantity of produce ;:and as regards quality,.
1 can merely state, that I have found the improvement.
in the latter department not:less than in the former

3
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:and in nroof of the correctness of which, cail furnixh
ample reference and testimony, if required.

Statement, exhibiting the produce of barley malt, in
boiled wort, as per tun guage, ascertained by saccha-
rometer (Dring and-Fage’s, Long’s,or Swan’s) at the
time of pitehing.

‘Quantity mait

brewed. Produce pergr. of boiled wort.
- Quarters. - lbs 1bs.
52 prodoced from 72 to 73 per quarter,
10 do. 79 to 74 0.
64 do. 74 to 75 do.
76 do. 75 to 76 do.
147 do. .76 to - 77 do.
241 © do. 77 to 78 do. '
78 do. 78 to 79 do.
142 do. 79 to 80 do.
265 do. 80 to 81 de.
341 do. 81 to 82 do.
408 do. 82 to 83 do.
475 do. -83 to 84 do.
336 do. 84 to 85 do.
530 do. 85 to 86 do:
565 do. 86 to 87 do,
845 do. 87 to- 88 do.
532 do. 88 to 89 do.
444 do. 89 to 90 do.
242 do. 90 to 91 do.
200 do. 91 to 92 do.
26 do. 92 to 93 do.
52 do. 93 to %4 do.
30 do. 9 to 9 do.
20 do. 98 to 99 do.
) do. 99 to 100 do.
6141

"The great difference in the quantity of extract ob-
‘tained, as shown by the annexed statement, is not only
to be attributed to a great difference in the quality of
the malt brewed, but also to the circumstance of a
great portion being the produce of brewings to which a
retarn wort had been carried over from a previous
brewing, and (as is ever’ the case) a considerable
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portion of the extract contained in such return wort
is coagnlated by boiling in the state of admixture with
the worts of the second brewing, and such return wort
being placed to the credit of the first brewing, and to
the debit of the second, renders the produce of the
sccond apparently less, and the first more than it really
is. In the body of the work this subject is fully dis~
cussed, and the average produce of each year fur-
nished; and also the produce of white and brown
wheat malt, the proper method of manufacturing and
brewing of which, promises, from the state of the in-
gathering crops, and the probable relatise prices and
quality of wheat and barley, the coming season; to
render every attainable information valuable, in pro-
portion to the extent of a brewer’s consumption ; and
the author is well convinced, that those ‘who do not
possess any, or a competent knowlege and experience,
of the proper method to malt wheat, and afterwards to
brew it on right principles, and who know not the
relative value and produce of each species, will find, in
this volume, such information relative thereto, as will
alone be sufficient to compensate for its cost, provided
bis consumption of malt is to a moderate extent,
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better taught ; instructed to pursue a practical system
such as he had learnt, without rule or explanation to
reveal the why and wherefore; a mere blind teacher
of the blind; a stranger to causes, and ignorant of
many important effects ; a detester of theory, and an
admirer of only one practical system, and that one his
own.

Both malting and brewing are chemical operations,
and to attain to proficiency In the art, an extensive
knowledge oF theoretical chemistry, and a slight
portion of practical, is necessary. Well grounded in
such science, the practitioner becomes acquainted with
the laws of Nature, studies her admirable process in
germination, vegetation, and fermentation, and takes
her as his pattern and guide, and endeavours to imitate
her as closaly as 'he possibly can, in the several as-
similating operations he is required to perform. He
knows her seasons, and adopts them as his own, as
well as circumstances admit ; and when compelled to
take an inauspicious period for the accomplishment of
any operation, he views the dangers, ascertains the
difficulties, and by the aid of art accommodates his
practice to the occasion, endeavouring thereby to
realise the results that he might calculate upon in a
more propitious season.

Although the author is fully aware what are the
requisite attainments, yet he is perfectly conscious
that he does not possess them to a desirable extent, or
sufficient to render him a competent instructor of
others; yet such as he is, he presumes to offer to those
who have made less progress than himself in the path
of improvement, such information as he has gleaned,
which he frankly tells them, they will find fall short of
their need, if not of their expectations.

The information which maltsters and brewers really
need, and which they may imagine they need, are



viii

heat of the mashing menstruum for the first mash,
under every circumstance, with elaborate tables for
use.

An improved system of obtaining the extract from
malt, combining superiority in quality, with increase in
quantity, the obtainment in a shorter period, and at less
cost than usual. A cheap and efficacious method of
preserving dry hops, serviceable suggestions as to their
use, and mode of recovering the malt extract adhering
to boiled hops. Description of a refrigerator, (with
plate, &c.), invented by the Author, very economical
and efficacious in use, and of small cost. Important
information relative to the use of yeast, the means of
separating the beer from it, the mode of rendering such
beer serviceable, the product from a given quantity of
yeast furnished. A clear and consecutive exposition of
the theory of fermentation, with full instructions relative
to practice on right principles. A full description of a
mode of fermentation in the cask, invented by the Au-
thor, on the self-filling-up principle, an improvement
upon the methods usually practised, avoiding the che-
mical consequences, from a defect in theirarrangements,
and ensuring right results on more economical and
simple principles. Means by which large quantities of
stale beer may be got rid of, without injury, by those
who have a stock on hand; and how to avoid an accu-
mulation of a stock for the future. General instructions
relative to racking and sending out. Much valuable
information under the head of Store beer. Full instruc-
tions relative to the brewing of porter, of the first-rate
quality, and standing high in public estimation. Desira-
bleinformation relative to table beer. Anample descrip-
tion of an expeditiousand economical system of brewing,
with plate, references, &c. theinvention of the Author,
with full details of the process, proving the capability of
brewing, with ease, from four quarters of malt up to
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thirty, in the short'space of from 6 to 8 hours ;-or double-
brewings from ten anda half to fourteen hoursand a half,

by which, quality and quantity of produce isimproved:
and ensured, with economyand saving in the obtainrent.
Details of the old and new system of brewing are also

furnished in juxta pesition, showing the several points
of difference between the two, and the advantages in
favor of the new, without the sacrifice of one benefit
secured by the old method. The wholeof the mechani-
cal arrangements made with. due regard to chemical

consequences, and the greatest simplicity, combined

with the utmost economy, reducing laboug, wear and
tear, and cost of fuel. The fittings up of any premises
will admit of alterations suitable for the purpose 3 and
the cost of a new brewery, and thefittings up on such a
plan, are conmsiderably below the cost of building and
fitting up on- usual prineiples; Descriptive particulars

of a four quarter brewery,.standing on ground measur-
ing twenty-two feet by fourteen, eomprising all that is
needful for the business, built and fitted up on such
principles about four years since, the total cost of which
was under £500, and in which the parties have brewed:
from four to twelve quarters of malt, ever since its
erection. A superior method. of seasoning new, and
purifying old,.and unsweet casks and utensils.

The proceeds of four years' brewings- (1831-2-3, and
4) for ale only, from barley malt (net any chevalier) of
the growth of the southern and western.counties, as
per following statement, should have been farnished
in such form also, in the bedy. of the work,.but was
omitted for wantof thought. They will serve-te show
the value of the system: of. brewing recommended, as-
relates to q'ua.ntiiy of produce ;:and as regards quality,.
1 can merely state, that k have found the improvement.
in the latter department not:less than in the former =
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INTRODUCTION.

—o)Qfe—

ULTIMATE PRINCIPLES.

Azr known substances are in a state dénominated’
either as solid, fluid, or gaseous..

In either state they are compounds of an aggregate

assemblage of particles, cohering together, subject to
the power and limitation of (what age called) the laws
of Nature.
., The division of such particles into classes is not, per-
haps, yet completed; but the division with which we
are best acqnainted, (and which may be sufficient for:
the purpose of this work),is as follows : —Caloric (heat),
Light, Oxyggn, Nitrogen, Hydrogen, and Carbon.

The particles of which all substances are compesed,-
are called ‘“ultimate principles.”

Particles possessing distinct and separate properties,.
may be found to exist in an unmixed state, in some of
the gases ; but in solids and fluids, never.

All solids and fluids, and many of the gases, are com-
pounds of particles, possessing different properties.

The purport of the classification is to designate their:
respective properties.

All solids and fluids arereducible, by the aid of Caloric,
into gases. :

By such a reduction, the properties and quantities of

Qtimate principles, of which solids and fluids and some
of the gases are composed, may be ascertained: and
such process is termed Analytical.

c
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Compound gases may be resolved into simple gases,

and the properties and quantities of the ultimate prin-
eiples, which constitute the compound, may be ascer-
tained. .
* The properties and quantities of the ultimate princi-
ples, of which some bodies are composed, having been
ascertained by analysis; similar bodies may be formed
by the union of a proper proportion of proper gases ;
either a compound gas, a fluid, or a solid. TbWrst, by
an admixture of simple gases; the two latter, by such
an admixture ; and a subsequent abstraction of Caloric,
in the ratio needed, to constitute either the fluid or
solid: and such a process is termed Synthetical.

Theformsandsizes of particles, denominated ultimate
principles, are unknown. Theymay be Spherical: they
may differ in size: the case must be conjectural: the
hypothesis which I have framed for myself is, that they
are Spherical; that they differ in size; and that thé
particles of Caloric and Light are infinitely smaller
than the particles of Oxygen, Nitrogen, Hydrogen, and
Carbon.

[V oV oV oV oV oV gl .

THE LAWS TO WHICH ULTIMATE PRINCIPLES
ARE SUBJECT.

SiupPLE Ar¥RACTION.—The power which causes tweo
particles at a distance from each other, to leave their
places, and unite themselves to each other.

ATTRACTION OF AGEREGATION.—The power by which
such two particles, when united together, attract other
particles to themselves, they remaining immoveable,
and causing single particles to leave their places, and
unite themselves to them.

ArtrAcTION oF ConEsioN —The power by which two
or more particles, which have been united by simple &
aggregate attraction, until separated by a superior
power.
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SEraraTION.—The power by which two or more par-
ficles, which have been united by simple or aggregate
attraction, and which remain united by attraction of
cohesion, are again disunited.

Equarization.—~The law to which Caloric is subject,
and by which it effects combustion in such bodies as are
partially or totally destroyed or changed by heat. By
this Law, if one body poseesses more Caloric than ano-
ther in its vicinity, a transition from that which posses-
ses most, to that which possesses least, will occur, until
the quantity in each becomes equal. This transition,
from the former to the latter, may be sufficient to over=
power the attraction of cohesion, by which the ultimate
principles, of which that body is composed, cohere
together. The quantity transfered may be sufficient to
destroy the attraction of cohesion, which, previous te
the transfer, caused the solidity of that body, and
thereby the solid may be converted into a finid, or gas,
or vapour: and the transfer may be equal tathe over-
powering of attraction of aggregation, and simple
attraction. .

ILLusTRATION.—Ice is a solid ; because the ultimate
principles of which it is composed, cohere together,
being subject to the power of attraction of cohesion.
Convert it into water by the impartation of Caloric, and
you thereby overcome the power of attraction of cohe-
sion, and have converted the solid into a fluid by the
addition of particles of Caloric, which have separated
the ultimate principles one from the other; and as
attraction of cohesien does not exist between the par-
ticles of Caloric, and the ultimate principles of which
bodies are composed, fluidity is in this case the conse-
queuce; and for the sake of clear illustration, the
particles of Caloric may be compared to so many friction
rollers, by which the ultimate principles are enabled to
move freely among themselves, and thereby Caloric
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-confers the property of fluidity, Continue the imparta-
tion,and the ultimate principles are still further separa-
ted, and the process may be continued until steam is
the product; yet aggregate and simple attraction is not
' .overcome, while as steam it continues, Reverse the
process, and abstract-Caloric from steam, and you con-
-vert it into water, and this process is called Condensa-
tion. Continue the abstractien, and you may convert
.the waterinto ice ; the fluid into a solid. Placeice in a
vessel overfuel in a state of combustion, and the Caloric,
converted from a state of latency into activity by the
~decomposition of that fuel, will pass through the inters-
tices presented by the ultimate principles, cohering
dogether, of which the vessel is .composed; and enter
into the interstices presented by the ultimate principles,
-cohering together, of which the ice is composed. Such
transition of Caloric from the fuel to the ice, is induced
‘by the law of equalization. Before this ice is melted,
to evergypound of it, particles of .Caloric, sufficient to
aise the mercury in a thermometer 140 degrees, must
passfrom the burning fuel to the ice ; and it will then be
-found that thisice, which by the thermometer indicated
a temperature of 32 degrees previous to the impar-
tation of Caloric, still indicates 82 degrees the moment
-it has been all converted into water ; and the reason is,
because the 140 degrees of free Caloric, which has
been imparted to every poundofit, has, uponitsentrance
dnto the ice, become latent. Such quantity of ‘Caloric,
is denominated the Caloric of Fluidity. A continuation
of the transition may occur, until vapour or steam
arises from the upper surface of the waters the tempe-
rature of -which, under the ordinary pressure of the
Atmosphere, is 212 degrees: and vapour, at this tem-
perature, may leave the body of water long before the
temperature of the whole body is equal to it ; because
Ahe particles.of Caloric which permeate the.bottom of
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the vessel, ascend through the body of the water, un-
til they reach the upper surface, and thereby the
temperature of the upper surface attains to 212 degrees,
before the lower strata, and unless the impartation of
Caleoric to the whele body of water, is more rapid than
its ezcape from its surface; the whole body of water
may be converted into vapour, or steam, and the re-
maining bulk never indicate the temperature of 212
degrees, Water is said to evaporate by boiling, when
the temperature of the whole bulk is at 212 degrees
and it is in a state of ebullition. And it is said to eva-
porate by simmering, when the temperature of the
whole bulk is at any point below 212 degrees, and steam
leaves its upper surface.

GravitaTion.—The power by which all bodies, and
the ultimate principles of which all bodies are composed,
have a tendency to fall towards the centre of the earth,
counteracted and opposed only by the law of equaliza-
tion, to which Caloric is subject. The effect of gravita-
tion is, to cause all bodies to fall towards the centre of
the earth, with a force and celerity proportionate to
their specific gravity. .The effect of equalization to
which Caloric is subject, is to enable an additional
quantity of Caloric to enter a body, and thereby de-
crease the specific gravity of that body, provided the
additional quantity of Caloric which enters, is sufficient
to separate all or any part of the ultimate principles of
which it is composed, one from the other. For as Ca-
loric is not ponderable, however great the quantity im-
parted to a body, the statical weight of such body is
not increased thereby. And if the impartation of
Caloric is sufficient to separate the ultimate principles,
of which such body is composed, one from the other,
then such uitimate principles must necessarily occupy
more space in the fluid medium in which such body ex~
iste. Andas the impartation of Caloric to a b\ly may
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be continued, until such body by expansion, (the conse-
quence of such impartation,) is so far increased in bulk,
as to become specifically lighter than the same bulk of
the fluid medium in which it exists; it will therefore
rise in such fluid medium, until the specific gravity
of both are equal, or until tbe body floats on the upper
surface of that medium, if the medium is of greater
specific gravity than the body. On this principle,
" therefore, it may be said, that equalization, to which
Caloric is subject, counteracts and opposes gravitation.

ILLusTRATION.—Water, by the power of gravitation,
descends towards the centre of the earth, and is only
prevented from reachihg it, by its inability to percolate
a variety of intervening substances. Water being in
close contact, or within a short distance of any body
possessing a large quantity of Caloic, in a state of
freedom 3 by the law of equalization, as much Caloric
will pass from that body to the water, as will render
both of an equal temperature, provided the qnantity,
existing in the body, is not more than sufficient to raise
the temperature of any portion of such water above
212 degrees. But if the quantity of Caloric, contained
in that body, is more than sufficient to raise any part
or the whole of that water to 212 degrees; then a por~
tion, or the whole of such water, will be converted into
steam. This conversion of water into steam, consists
in separating the ultimate principles of which the water
is composed, by the impartation of particles of Caloric,
sufficiently far apart, as to render the ultimate princi-
ples, and particles of Caloric, collectively, lighter than
an equal bulk of Atmospheric air, which they have dis-
placed. Such being the case, it rises in that Atmos-
pheric air, by which it is surreunded, and continues to
ascend, until it reaches a point where the specific gra-
vity of both are equal. Thus, therefore, this water,
which ,';y the power of gravitation, had a tendency to
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fall toward the centre of the earth ; is causedby the
power of equalization, to which Caloric is subject, to
ascend and recede from its centre,

But the same law of equalization, to which Caloric
is subject, and which has caused water, inthe form of
steam, to recede from the centre of the earth; ope-
rates again to cause its descent towards it. For in the
ascent of steam in Atmospheric air, the Caloric, which
enabled it to ascend, is soon abstracted by that air;
the Caloric, in obedience to the law of equalization,
quitting the steam to pass into the surrounding air.
By this process, the ultimate principles are enabled to
obey the law of attraction of aggregation, and unite
together in separate aggregate quantities called drops,
flakes, or crystallic solids, and descend by the power
of gravitation towards the centre of the earth, as rain
snow, or hail.

Dl ol ¥ ov oV oV o o}

SOLIDS, FLUIDS, AND GASES OR VAPOURS.

All known substances may be divided into three
Classes : —Solids, Fluids, and Gases or Vapours.

A solid is a substance composed of an assemblage of
spherical particles, cilled ultimate principles, united
together by simple and aggregate attraction ; and re-
maining united by attraction of cohesion.

" To constitute and continue a body solid, it is neces+
sary that such particles should touch each other. A
number of spherical particles touching each other, must
necessarily presenta number of interstices. The par-
ticles of Caloric and light being also spherical, but much
smaller than the particles called ultimate principles,
are able, and do enter, by the law of equalization and
affinity, into the interstices presented by the union of
the ultimate principles, of which the body is composed.
Now if no more particles of Caloric enter into these
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interstices than is sufficient to partly or quite fill them,
then such body will remain solid, because the ultimate
principles of which it is composed touch each other;
and adhere together by attraction of cohesion.

A fluid may be composed of precisely the same ulti-
mate principles as a solid. Indeed! to convert some
solids into fluide; nothing more is necessary than to
fmpart to such solids a sufficient number of particles of
Caloric, as will more than fill the interstices. If this
is done, the attraction of cohesion, which held united
the ultimate principles, must ‘yield to the superior se-
parating force of the Caloric, compelled to enter by
the law of equalization. Attraction of cohesion, being
by this means paralyzed, or held in subjections the
particles, (called ultimate principles) are enabled to
move freely among the particles of Caloric, as attracti-
on of cohesion does not subsist between the particles
of Caloric, and the particles, called ultimate principles.

" It is this freedom of motion of the particles, which
eonstitute a body, which gives to it properties, where-
by we distinguish it from asolid, and denominate it a
fluid.

A gas or vapour may also be composed of precisely
the same ultimate principles as a solid or fluid. A solid
may first be converted into a fluid, by the impartation
of a sufficient quantity of Caloric, and subsequently in-
to a gas or.vapour, by the impartation of an additional .
quantity of Caloric. Or a solid may be converted into
a gas or vapour, without the intervening process of con-
verting the solid into aliquid. But in either case, the
fmpartation of Caloric is necessary for the purpose.
The distinguishing properties of a gas or vapour, are
less specific gravity, and greater elasticity than a fluid
or solid.

(Vo oV o ol o oV o ]
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THE LAWS TO WHICH SOLIDS, FLUIDS, AND
- GASES ARE SUBJECT.

ArriniTY Anp ComBusTion.—By the Law of affinity,
bodies are formed and destroyed.

By the law of affinity, ultimate principles unite ; and
by accretion, become bedies.

" One body may be surrounded by other bodies, and the
affinity existing between the ultimate principles of
which such body is . osed, and the ultimate princi-
ples of which the nding bodies are composed,
may cause the ultimate principles, of which the single
body is composed, to disunite themselves from the single
body, and unite themselves to the other bodies, and
continue se to do, until the single body is quite destroy-
ed. By the law of combustion, bodies are formed and
destroyed.

The decomposition of a bedy by combustion or other-
wise, is but the separation of the ultimate principles, of
which such body is composed, one from the other. And
as such ultimate principles are indestructible, they must
necessarily after such separation, become the component
parts of other bodies.

The term combustion, as applied to the destruction
of bodies, is by some used in a general sense, and by
others in a single; for perspicuity, I woul® apply it in
the single.

By the term combustion, may be understood the
destruction of a body, by the impartation of Caloric ;
such impartation causing the ultimate principles, of
which a body is composed, to separate sufficiently far
from each other, as to place themebeyond the precincts
of simple attraction; the result being—the destruction
of that body.

By affinity and combustion, bodies may not always be .
destroyed altogether, but partially.

By affinity or cm*u-tion,, a body may not be pu-tiglly

D
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-destroyed, but merely changedin its cl»umcferiltics and
properties. . .
The total or partial destruction, or change in the
characteristics and properties of bodies, may be attri-
‘buted to the power of equalizatiqd to which Caloric is
subject.. Such an effect may result from the operations
-of nature, or the woik of man, by the agency of natural

Aneans.
CALORIC ogm.

Caloric prevades all bodies ; as a constituent prind;‘:la
in bodies, it exists in a latent state ; as a non-constituent
principle, it exists in them in an active state.

* Its particles are supposed to be infinitely small, and
much smaller than the ultimate principles, called Oxy-
gen, Hydrogen, Nitrogen, and Carben, and sufficiently
-80, as to be able to pass into and through the interstices -
presented by the union of the ultimate principles, with-
out displacing them. But a separation will occur, when
‘Caloric enters a body more rapidly than it can leaveit,
and in quantity sufficient to overcome the attraction of
Cohesion.

It is supposed to proceed originally from the Sun,
which by fome is considered to be a body of fire ; by
others, an habitable globe, snrrounded bya phosphores-
-cent atmosphere, imparting heat and light. Caloric is
supposed to move at therate of 200,000 miles in a second
-of time, N

Latent and active Caloric are arbitrary terms, given to
express one and thesame principle, occasionally exist-
ing in either state. Latent, when undisturbed, and
existing in a body as a constituent principle, and which
can only be separated from. it, by the partial or total
destruction of such body; and active, when disturbed
by combustion partially or totally d'troying the body in
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which it existedas a component principle, and'thereby.
setting it at liberty.

Caloric being subject to the law of equalization, is.
ever in a state of motion, or liable thereto.

By the law of equalization, may be understood the
power by which Caloric will pass from one body, which-
possesses most, to another body, which possesses lenst
@aloric in an active state, until both bodies possess an
equal quantity of active Caloric. Some bodies possess-
more latent Caloric than other bodies, as a ry
oconstituent of the compound, in its natural state ; such
latent Caloric is not subject to the law of equalization,.
until all the astive Caloric, which such body may possess,.
is first abstracted. Thus we maysay, that all bodies
possess a necessary and natural quapdity of resident
€aloric, not subject to abstraction, un*e superfluous
quantity, which such bodies may possess, is first ab-
stracted.

The resident quantityis termed latent ;. the superfiuous

quantity, active.
" Take water at any temperature, (say50 degrees),.
and abstract@e actlve Caloric until its temperatare is
reduced to 32 degrees ; 18 degrees will then represent
the quantity of active Caloric, of which such body has
been deprived. Ifno further abstraction takes place,
it will remain water. But to convert it into ice, it is
necessary to continue the abstraction of latent Caloric,
until 140 degrees are withdrawn, and then congelation
will take place.

Ice, Hail, Snow§Water, and Steam, are composed of °
the same ultimate principles, combined with different
portions of Caloric. !

Waterin a state of fluidity, and which possesses only
392 degrees of thermometric heat, or active Caloric, pos-
sesses also 140 degrees of latent heat, and which it must
lose before it can be converted into (a solid) jce, whick
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is exemplified by taking an equal weight of ice and
water, the latter at 172 degrees of heat, and putting
them together, it will be found that'the (solid) ice, is
converted into (liquid)water; and that the temperature
of the mixture is but 32 degrees: hence'140 of the 172
degrees of heat which the water JDossessed, has, agree-
able to the law of equahzauon, departed from the
(fluid) water, to the (solid) ice.

The impartation of Caloric, to an extent sufficient to
over-power attraction of cohesion, will cause the expan-
sion of all bodies, whether solid or fluid,

Zriform fluids are more expansive than fluids, and
fluids more than solids.

By the expansion of bodies, we are to understand
that an increase in their bulk has taken place, and that
they occupy space than they did previous to ex-
pansion. . .

The rise of the'Mercury in the tube of a thermometer,
is owing to the impartation of Caloric, and in proportion
to the quantity received by the mercury, so is its ex-
pansion, and consequent rise ; and in proportion to the
quantity of Caloric abstracted, soMs its ¢ffptraction and
consequent fall.

To comprehend the mode, by which the impartation
of Caloric to the Mercury in the glass tube of a thermo-
meter is effected :—it is necessary to imagine, that the )
glass tube is composed of spherical particles, united
together by attraction of aggregation, and remaining
so by attraction of cohesion., The particles so united,
present interstices, and the particigg of Caloric being
smaller than the interstices, they are capable of pas-
sing through and into the interstices presented by the
spherical particles of which the mercury is composed.
With this view of the case, let us suppose that a ther-
mometer is plunged into hot water, the effect will be,
that as the water possesses more Caloric than the Mer-
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cury (and such Caloric being subject to the law of
equalization) a sufficient quantity will leave the water,
pass through the interstices presented by the glass tube,
enter into the mercury, and continue so to do, until the
water and the mercury possess an equal quantity. Now
the obvious effect of such impartation of Caloric to the
Mercury, is to increase its bulk, and as the glass tube
prevents the expansion of the mercury in a lateral
direction, it must necessarily rise upward, in the vacuum,
purposely created. The obvious effect also upon the
water, by an abstraction of a portion of its Caloric, by
the means of the thermometer, is to diminish the bulk
of the water, which diminution is called contraction.

The weight of no subst is incr d, by its com-
bination with Caloric.

All the gases are compounded of the same ultimate
principles as fluids and solids, but combined with a
wuch larger quantity of Caloric.

AN substances receive Caloric from other substances
with which they come in contact, or are deprived of it
by other substances ; that which contains least, receiv-
ing from that which contains most; such passage of
Caloric from one substance to another, continuing, un-
til both substances possess an equal quantity. 4

Both fluids and solids are conductors of Caloric; flulis
more capable than solids; and there is d great difference
of conductive power among different fluids and solids.

Bodies which are incombustible at moderate tempe-
ratures, receive and part with Caloric, without under-
going total or partial decomposition. But combustible
bodies, at moderate temperatures, are totally or par-
tially decomposed, in proportion to the quantity of Ca-
lorie received.

Latent heat becomes active in all the cases of con-
densation of sollds, liquids, and gases. In thq case of
the condensation of metals, by hammering, &c. Of
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Jiquids, by an admixture o' two or more, possessing dif-
ferent properties, such as spirits and water, &c. Of
atmospheric air, in charging tbe air gun, &c.

Caloric, of itself, imparts neither benefit or injury to
any substance, as a principle, but rather as an agent.

The mode in which Caloric acts, as an agent, in ale
tering the properties of bodies, is, by its overpowering
the attraction of cohesion and aggregation, which sub-
sist among the ultimate principles of which such
bodies are composed, causing the abstraction of some,
the impartation of others, or the re-arrangement of the
whole. -

Caloric is the principle agent by which decomposi-
tion and recomposition is effected; and a variety of
changes in bodies is attributable to it.

The particles of which all bodies are composed, are
larger than the particles of Caloric ; consequently the
interstices, presented by the union of a number
spherical particles, are sufficiently large for the admis.
sion of particles of Caloric.

In proportion to the magnitude of the particles of
which a body is composed, and their relative position,
maust be the magnitude of the interstices, presented by
thdir union and arrangement ; and on the dimensions

those interstices, and the extent of the power of at-
‘traction of aggregation, depends the recipient capacity
of any body for Caloric.

‘In imparting Caloric to any body, the interstices are
first filed ; any further impartation has the effect of
separating the particles, of which the body is composed,
one from the other. The impartation may be continued,
until the ultimate principles, of which the body is com-
posed, are separated one from the other beyond the
sphere of attraction of aggregation. A While this pro-
cess is going on, to the limits of atiractien of aggrega-
tion, tire body may be said to be in a state of expan-
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sion; but the moment such limits are exceeded, the de-
composition of that body commences.

In the decomposition of bodies, latent Caloric is set
at liberty, and becomes free : hence all bodies in a state
of fermentation, evince an increase of temperature,
because being in a state, of decomposition, much latent
heat is converted into active.

Caloric contracts all substances holding fiuids, in sim-
ple combination, by expelling the fluid.

Caloric is an indispensably necessary agent, both in
the Malthouse and Brewery. :

« In Malting, it is an agent in germination and des-
sication.

In Brewing, it j agent in solution and fermen- .
tation. ' .

By the term cold, we are to understand an absence of
heat or Caloric. No such substance or principle as cold
gxistn. Thbe sensation of what is termed cold, expe-
rienced by animals, is an extrication of heat from
the body, in proportion to the sensation felt ; and not
an impartation of cold to the body. The warmth ex-
perienced by the. wear of clothes, is not from an impar-
tation of heat, effected by the clothes put on; but from
the prevention afforded by them, to the escape of Ca-
loric from the body. The natural impartation of heat
to the body, is effected by the deconposition of atmos-
pheric air by the lungs. In the natural process of
breathing, the air, which is inhaled, is decomposed
within the lungs. The effect of such decomposition, is
the conversion of the latent heat, of such air, into ac-
tive, and which heat is transmitted to the blood in its
passage, through the vessels,in the immediate vicinity
of the lungs, and is conveyed by the blood, in circula-
tion throughout the whole of the animal system, and
passes through the pores of the skin to the atmos-
phere, or other medium by which the hody is surround-
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ed. This transition of heat from the body to the sur-
rounding medium occasions the sensation of what is
termed cold; and the sensation is proportionate to the
inequality of the supply and loss. And as the tempe-
rature of the blood of such as are in a good state of
health, is about 98 degrees, any accession thereto, or
diminution thereof, will yield an unpleasant sensation
of heat or cold to the body, proportipnate in intendty
to the deviation from such standard point.

Do a ol ar ol o o of

LIGHT. :
Caloric and light are distinct irinciple-; supposed

to proceed from the same sourc
Light does not pervade all
othcrs absorb, the rays of light. .
It is a constituent principle of combustible mbutaneel,
and is exhibited in their decomposition by combustion.
1t is an auxiliary of Oxygen, and an agent in com-
bustion.
1t proves injuriousin germination, and beneficial in
vegetation ; consequently the access of light' to a-
Malthouse is an evil.
D e ara aa o o ol
OXYGEN, OR THE ACIDIFYING PRINCIPLE.

Oxygen in an uncombined state, is not known.

Its known purest state, is in the form:of vapour or
Oxygen gas.

It combines with all metals, except gold and silver,
with the aid of Caloric; but some metals require the
aid of a considerable quantity of Caloric, to effect the
combination.

What is commonly called rust, is Oxygen combined
with metal ; and by Chemists, termed an oxide of the
metal, with which the oxygen is-united. .

s some reﬂect, and
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An acid is the medium of union, between oxygen
and gold and silver.

Oxygen gas is generally obtalned from red lead, or
black oxide of manganese, with the aid of sulphuric
acid and.calorie.,

Oxygen gas forms 28 parts in 100 of atmospheric alr,
the remainder being nitrogen or axotic.gas.

Without the presence of oxygen, combustion cannot
be supported ; the addition of oxygen to the combusti-
ble body, being indispensably necessary to support and
eontinue the combustion of the body.

Oxygen and hydrogen united form water. Sulphur
and oxygen, sulphuric acid, &e. -

Oxygen is the chief principle of acidity ; its presence
is necessary to constitute a body an acid; and in pro-
portion to its quantity, as a compenent part of a body, .
s0 is the intensity of the acidity of such body.

1t is the principle in atmospheric air which supports
life ; the other principles united with it in the composi-
tion, are destructive of life.

Oxygen gas, pure and unmixed with nitrogen, would
also prove destructive, by its powerfully stimulating
effects upon the human frame ; such powers are there-
fore diminished by the neutralizing effects of. the nitro-
gen, combined therewith, in the composition of atmos-
pheric air.

United with beer, wine, and a variety of fluids, it is
productive of acetous acid, the which fluids having an
affinity for oxygen, imbibe it from the atmosphere.
Those substances which become acid by combination
with oxygen, have peculiar bases, called acidifiable, oy
salifiable ; many substances not possessing similar bases,
but yet combine with oxygen, have no acid character.

The same substances are not always combined with
an equal quantity of oxygen; the terminations ous and.
ic, as acetous, or acetic acid, &c. are not used to denote-

E
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the exact quantity of oxygen present, but to demote
bodies moderately or considerably acid,

In the Brewery and Malthouse, it is a source of good
and evil.

There is a point, the nearer approach to which, the
presence of oxygen in quantity, the more beneficial.
But beyond that point, the greater its quantity, the
more prejadicial.

1t is no small part of the Brewers’ art to know how
to command its presence, in sufficient quantity, and
not beyond ; ard to place a barrier to its progress be-
yond the bounds of benefit.

Oxygen is a chief constituent principle of water,
malt, &e. intimately combined with other principles.

[V ol 5 o o= o~ 2V o o)

NITROGEN

Is the basis of Nitric Acid (Aquafortis), but it fs not
evident te the senses in a simple state, other than that
of gas.

In the state of gas, it forms about 72 parts in 100 of
Atmespheric air, and is that part which neither sup-
ports combustion nor animal life,

It may be considered as an alloy to oxygen, and when
combined with it, forming a salutary compound ; when
eitber in a separate state, would be destructive to ani-
mal or vegetable life.

Nitrogen gas being mcombnshble, it is proeured by
abstracting, from atmospheric air, its oxygen by com-
bustion.

Nitrogen gas is considerably lighter than atmospherie
air, and oxygcn gas much heavier.

Without an admixture of oxygen gas, nitrogen gas
is immediately destructive of life.

In respiration, the atmospheric air, which isinhaled,
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is decomposed in the lungs, its oxygen is imparted to
the blood, yielding to it its erimson colour, and the
principle of life to the animal system, and the nitro-
gen is ejected from the lungs, which being lighter than
atmospheric air, ascends, The short pause which oc-
curs between respiration and inspiration, admits of the
respired nitrogen, ascending sufficiently high before
the act of inspiration commences, as to prevent the li-
ability of the respired air entering again into the
lungs. In crowded or insufficiently veatilated apart-
ments, when the exit of the respired air and the in-
gress of pure air is not in the ratio of the respiration
and inspiration of their inmates, then is the health
affected in proportion to the- difference, or to the con-
stitutional powers of those who inhale the vitiated air,
or to the situation and circumstances under which each
individual may be placed.

Nitrogen gas being incombustible, extinguishes flame.

Nitrogen is also an inmate of the Brewery ; it enters
into the composition of Malt, Hops, Yeast, &c. Itis
a necessary principle in fermentation ; and is useful in
neutralizing a considerable portion of Oxygen, which
might otherwise do much injury.

PV Y e e
HYDROGEN.

Fifteen parts of hydrogen, and eighty five of oxygen,
form water.

Hydrogen exists only in a state of combination, with
other ultimate principles. 1t approaches nearcst to
purity, when combined with much Caloric, and in the
form of gas. .

In decomposing water, hydrogen gas is produced,
whenever the oxygen of the water is absorbed by some
other substance.
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“Hydrogen gas’ is twelve times lighter. than common
air.

Under certain circumstances, hydrogen gas is highly
infiammable. It is only in consequence of strong at-
traction of oxygen, that hydrogen gas ‘may be termed
inflammable, as it is of itself incapable of supporting
combustion.

"Hydrogen also forms one of the constituent principles
of coal, from -whith it may be extractéd in the form of
gas.

"Hydrogen gas may alsé be combined with sulphur,
phosphorous, phosphuretted hydrogen, and carbon, and
is called sulphuretted hydrogen, and carburetted hydre-
gen.

‘Phosphuretted hydrogen has a fetid smell, arrd takes
fire whenever it comes in contact with atmospheric air.

Carburetted hydrogen gas is produced in the distilla-
tion of coals; this gas is used'as a substitute for other
materials, in lighting up streets, houses, manufacto-
ries, &c. ’

Neither phosphuretted hydrogen gas, or carburetted
hydrogen gas, will burn without the presence ef oxygen.
Both these gases burn in atmospheric air, in conse-
quence of their affinity for the oxygen of the atmos-
pheric air, causing its decomposition and the conversion
of its latent heat into active.

Hydrogen also forms a comfmnent part of some of
the materfals used in the Brewery, as water, malt,
yeast, &c. -

" D atarar av oV oF o¥ o]

CARBON AND CARBONIC ACID.

Carbon is found in a state of purity in the diamond
only, .
Combined with different portions of oxygen, it is met
with in a variety of substances; and ia that state of
combination, is called carbonic acid.
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The residuum, or ashes of burnt vegetables, is char-
coal.

Charcoal is a powerful antiseptic, or enemy to pu-
tridity.

Carbon exists in varied proportions in vegetables,
and is also a component part of wax, oils, gums, and
resins.

Carbonic acid consists of carbon and oxygen, united
in certain proportions ; and this compoundis found com-
bined with several substances, termed carbonates.

OF all acids, carbonic is the most abundantly diffused
throughout nature; but is best known in the form of
gas.

The inspiration of carbonic acid gas occasions death.

It is twice as heavy as atmospheric air, and occupies
the lower part, when disengaged from bodies.

It is a dangerous and destructive inmate of mines,
wells, cellars, fermenting tuns, vats, &c. Itis also dis-
engaged abundantly from charcoal, in a state of igni-
tion, which renders its combustion in close apartments
dangerous, and often fatal to lifes and on all occasions
prejudicial to health,Jwhen the jcarbonic acid gas, dis-
engaged, is mixed up with the atmospheric air, subject
to animal respiration. ¥

Carhonic acid gas wm'}m support combustion ; from
the knowledge of which' results the practice of dis-
covering its presence, in wells, brewers’ vats, &c. by
suspending to a line a lighted candle, which is let down
to such a distance, as is sufficient to extinguish the
light, in case carbonic acid gas is present, or to the
bottom, in case it continues to burn thus far ; and with-
out this preliminary test, no one should be allowed to
descend into a well or vat, that has recently been
emptied.

Lime, placed in carbonic acid gas, rapidly absorbs a
very large quantity ; and is the most prompt and effici-
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be contained in a well, or vat, &c. which may be most
advantageously effected, by suspending fresh burnt
lime in wicker baskets, just above the surface of the
water in the well, or very near the bottom of the
vat.

In the Malthouse and Brewery, carbonic acid isa
most important and necessary product.

In the form of gas, it constitutes one of the inebria-
ting principles in vinous liquors ; and its presence af-
fords an indispensable zest to the palate, and one of
the indications of good quality.

P S e
ALKALIES.

Such as come under the denomination of carbonates,
may occasionally be useful in the Brewery ; their utili-
ty arising from the earbon, which is held in combina.
tion with other substances, forming the bLase of the
compound, such as carbonate of soda, potash, &c.

When a vinous fluid holds oxygen in excess, or in
other words, is become stale or sour, the acldity may
be removed by the addition of a variety of carbonates §
the effect of the addition being a combination of the
carbon contained in the carbpnate, with the oxygen
contained in the fluid; which being united together,
by the power of affinity, form a new compound, called
carbonic acid : and when the presence of each is suffi.
cient to cause the conversion of latent heat into active,
and in sufficient quantity to convert the carbonic acid
into carbonic acid gas, an escape of a portion of the
latter into the atmosphere will take place, if the quan-
tity created is more than the fluid will hold. By this
means, if the whole of the acid, held in excess, eom-
bines with as much carbon introduced, as will convert
the two principles into the new compound, called car-
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bonic acid, then acidity is no longer discernible by the
taste. But this remedy, so often resorted to, will not
restore a vinous fluid to its primitive value, because its
original value cousisted in the quantity of spirit gene-
rated by fermentation, the quantity of carbonic acid it
possessed, imparfing vivacity to its appearance, and
piquancy to its flavour, and the quantity of fermentable
material yet undecomposed, giving a fulness and rich-
ness upon the palate, and proving the source of a con-
tinued supply of both spirit and carbonic acid, during
the term of keeping and consumption ; and as the ex-
cess of oxygen is but the result of a diminution of
spirit, and of the fermentable extract, the addition of
carbon will neither replace one nor-the other. And
again, as the carbon is accompanied by the base of the
carbonate, the impartation of an ill flavour is the re-
sult, whenever it is administered alone.

In Chap. 12th, (FzruenTATION), Will be found the
right ingredients, their proportions, and the mode of
using them, that will remove all acidity from any vi.
nous fluid, without the impartation of any ill flavor, and
render it fit to be get rid of by admixture.

[V o B B o

ACETOUS ACID.

Acetous acid (Vinegar) is produced from a variety
of substences, among which is malt.

Stale beer may properly be termed a mild acetous
acid, and vinegar a strong acetous acid.

The difference in the quantity of oxygen present in
. each, constituting the cause of the difference in the

acidity of each. :

Fermented liquors, during the stages of sensible and
insensible vinous fermentation, have attracled and ab-
sorbed much oxygen from the atmosphere. Such oxy-
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gen has united with the carbon contained in the wort,
must, &c. Such combination has produced spirit, car-
bonic acid, and carbonic acid gas. )

In the manufacture of malt vinegar, the process is
conducted on the samne principles as the brewing of
beer, except that no hops are used. The fermentation
is carried further, and there is a subsequent exposure
of the wort to the atmosphere which bhas passed the
vinous fermentation, in order that it may absorb oxygen,
which absorption is facilitated by caloric, proceeding
from the sun, &c.

It has been stated, and I believe justly, that that
vinegar is the strongest, which, when a vinous liquor,

d most alcohol (spirit), and hence it is inferred
that the alcohol is changed into acetous acid. However
correct the first opinion may be, 1 can see no founda-
tion for the latter counclusion ; for as an analysis of alco-
hol will shew that its ultimate principles are hydro-
gen, carbon, and oxygen, it would be absurd to ima-
gine that the hydrogen and carbon are converted
into oxygen, during the process of acetification. But
in looking to the following table, exhibiting the result
of an analysis of pure alcohol, 100 parts, consisting of

Hydrogen - - - - - - - - 13,70
Carbon « « =« = - - - . - 51,98
Oxygen - - - - - - - - 8432

100,00
and also taking iato consideration that the strength of
vinegar is proportionate to the quantity ef oxygenm
present, we must naturally come to the conclusion,
that as oxygen is one of the constituent parts of alco-
hol, that the more alcohol a fermented liquor pos-
sesses, consequently the more carbon and oxygen it
must also possess. And as to the affinity that exists
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between carbon and oxygen, the absorption of oxygen-
from the atmosphere, is to be attributed; and as from
experience we find, that affinity precedes union, and
union extrication, and extrication is sometimes partially
prevented ; it is easy to account why fermented liquors
often possess much oxygen, before the carbon has en-
tirely departed.

And it is also equally evident, that as one of the con-
stituent parts of alcohol is the acetous principle, and
another of its parts possesses the power of attracting
more of the acetous principle from the atmosphere,
that the strength of vinegar must necessarily be pro-
portionate in some measure to the quantity of aleohol
previously present.

On distilling stale Beer or Vinegar, the acetification
of which is not complete ; the first product which rises
is Carbonic Acid Gas;- the next, Alcohol mixed with
Water 3 and the next, Acetous Acid mixed with water.
But on the distillation of vinegar, the acetification of
which is complete, neither Carbonic Acid Gas or Alco-
hol form any part of the products ;- but acetous acid,
diluted with water, called distilled vinegar, arises.
Hence we learn that the whole of the Carbon which
once formed part of the compound has been extracted ;-
and as a considerable portion of Carbon formed part of
the compound Alcohol, an extrication-of such Carbon
must necessarily destroy the compound. And ¥ we
carefully examine the laws of affinity and attraction of*
cohesion , we may easily perceive that a variety of com-
pound substances, composed of the same ultimate
principles, yet differing iz the relative quantities of
such principles, resist the efforts of decomposition, in
proportion to their respective powers of attraction of
cohesion. Thus we find that the attraction of cohesior
which holds united the ultimate principles of Alcohol-
more ‘pewerful than that which holds united the ulti-

»
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mate principles of the dissolved materials of the Malt,
which have not been converted into Alvohol, or dis-
engaged in the form of Carbonic Acid gas, and thus the
influence of decomposition, the consequence of affinity,
effects a dissolution of the dissolved materials of the
Malt, according to the respective powers of attraction
of cohesion which each substance possesses.

. WATER
Is a compound of 15 parts by weightof Hydrogen, and
85 of Oxygen. '

Water holds a variety of substances, in a state of
simple and combined mixture.

The decomposition of Water is effected by aature and
art, ina variety of ways.

Vegetables and other substances have the power of
decomposing water.

‘Water is purest in the state of bail, snow, and. rnin,
or in rocky springs. The water of rivers and lakes is
always mixed with foreign substances,imbibed from the
soil, &c. '

The putrefactive state of rain water, arises from ova-"
la of animaleules, which become united with it in its
descent.

‘Water exposed to the air, in stagnant ponds, tanh,
backm, &c. receives the seeds of vegetables, which are
oconveyed to it by the air, and therein vegetate. Such
water causes an injurious fermentation.

Fermentation is differently affected by the use of
bard or soft water.

The principle which gives the title of “hard” to
water, is an acid, generally derived from the soil in
which springs are situate.

Water proceeding from Chalk may be both hard or
soft, as there are two sorts of chalk: sulphate of lime,
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imparting acid; and carbonate of lime, imparting
earbon.

The solution of saccharnm and fecula is prevented by
aclds; therefore in proportion to the quantity of aeid
present in water, so are its solvent powers diminished.

Water absorbs air, when exposed to it; and is dee

- prived of it by boiling.

Air gives to water its lively and agreeable taste.

The thermometric heatat which waterboils is depend-
ant on the weight of the atmosphere 3 subject to such
pressure, the boiling point is fixed at 212 degrees of
Farenheit, liable to a slight variation. But such pres-
sure removed, water boils at about 67 degrees; and if
sufficient pressure is given, it may be heated to 400
degrees, witbout ebullition.

The calvric of fluidity of water is 140 degrees. (See
Chapter on Caloric.)

‘Water is converted into vapour or steam, in conse-
quence of Calorie combining with it.

Water, under atmospheric pressure, will hold in
combination in a liquid state about 212 degrees of
thermometric heat y and the same, in a state of vapour
or steam. But to convert water inte a state of vapour,
between 900 and 1000 degrees, in addition to the 212
degrees of caloric, is necessary ; but this extra quantity’
of caloric becomes latent, and the temperature of the
steam is only 212 degrees of thermometric beat.

The expansive power of water, in combination with
caloric, isimmense ; and in Mechanics, in the state of
steam, it is rendered subservient to the most stupendous
operations ef art: but itis to ealoric, that the energetic
power is to be attributed.

The expansive power of water in freezing, is aston-
ishingly great.

In the Malthouse, water is the vegetable food of
grain, which is subjected to the process of Malting.
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- In the Brewery, water is the-solventof the soluble
parts of Malt and Hops, and is a component part of
Beer; and is an agent employed to effect cleanliness.
‘Insomwe Breweries it is an agent, in the state of steam,
employed as a motive power -to the machinery of the
establishment; and is also used to extract a certain
portion of caloric from Wort, by means of a refrigerator. .

L a o a e o o of

FECULA (STARCH)

Is one of the component parts of grain, Its ultimate
principles are Carbon, Hydrogen, and Oygen, in about
the following proportions : — .

Carbon - - - - - - - . 43481
Oxygen - - = - - - - - 48455
Hydrogen -.- - - -.- - 8,064

100,000

Fecula is converted into Saccharum, by an addition
of Oxygen, and an abstraction of Carbon and Hydrogen,
as shown by the following comparative analysis : —

Carbon - - - - - .- - 81,9
Oxygen - - - - - - = - 5587
Hydrogen - - - - - - - 684

: 100,00

Fecula is insoluble in cold water, but is soluble in hot
water of certain temperatures.

The proper temperature of water, which should be:
administered to Fecula, in order to dissolve it, is de-
pendant on the quantity of -caloric, which such fecula
contains. )

Fecula converted into Saccharum, remains in simple
combination with Fecula unconverted.

The same principles added to and substracted from
Fecula in a state of solidity, in order to form Saccharam,



29

if added te and substracted from Fecula in a state of
solution, will produce the same substance. Thus, un-
malted grain will produce spirit, in consequence of its
Fecula being combined with such principles as are
necessagy in union to form Saccharum.

[V oV o oV oV IV Y o o
SACCHARUM (SUGAR)

Is a vegetable oxide with a double base, Hydrogen
and Carbon, brought to thestate of an Oxide by a certain
proportion of Oxygen. These three elements are com-
bined in such a way, that a very slight force is sufficient
to destroy the equilibrium of their composition.

Most kinds of grain contain the principles which form
Saccharum, but the process of germination is needful,
to place such principles in a suitable state of arrange-
ment, as.is necessary to constitute Saccharum,

Saccharum decomposed by vinous fermentation,
furnishes Alcohol and Carbonic acid.

In the Malthouse, SAccharum is formed iu the process
of Malting, by a new arrangement of the principles of
which the grain was originally composed ; and by an
abstraction of part, and the addition of others, from
water and air, by the agency of fermentation.

In the Brewery, it forms the chief and most valuable
ingredient in the composition of Beers.

.

D abal o ar ol ar ol of
GLUTEN

Is also a component part of grain.

The ultimate principles of Gluten, are Carlion, Hy-
drogen, and Oxygen; and with them are combined a
small portion of Nitrogen.

Gluten is a substance composed of the same princi-
ples as Fecula and Saccharum, but varying in proporti-
ounate quantities. But the presence of Nitrogen gives it



80

characteristic properties, differing from Fecula and
Saccharum.

Ghluten in solution, will not passinto a state of
vinous fermentation, owing to the presence of Nitrogen.

From its viscosity, Mucilage serves to render Oil
miscible with water.

Gluten in a state of solution with Fecula and
Saccharum, is coagulated by beiling and fermentation,
and is ejected from the Wort.

Gluten is supposed to be the true fermenting prineiple.

Extracts from some vegetables possess a ‘sufficient
quantity of gluten to promote the vinons fermentation,
without the addition of any fermentative substance.

1 should imagine that a considerable part of the Car-
‘bonic acld, which is generated in fermentation, unites
with the gluten, ejected; and which combined, forms
Yeast. And that such gluten by affinity, helds
in simple combination the Carbonic acid; and that
Carbonic acid is the true fermenting principle, and the
gluten merely the retentive substance, with which it is
combined ; for we find the fermentative powers of yeast
depends on the quantity of Carbonic acid which it
possesses, and that if such Carbonic acid is evolved in
the form of gas, the remaining substance is destitute of
all fermenting powers. Sach an opinion is corroborated
by the fermentation resulting from the use of Carbonates.

D aa o a arar o of
BITTER PRINCIPLE.

This principle is found to exist in a variety of substan-
ces. ’

An essential and gross oil, and an alkaline base, are
the most obvious principles which enter into the com-
position of Hops.

The analysis and eharacteristics of the bitter principle
appear to have had but a small share of the attention
of the Chemist.
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Of the known variety of Bitter substances, none
are 80 suitable for the use of the Brewery as Hops, all
other substances being deficient in the peculiar flavor
poesessed by Hops, and of themselves possessing an ung
suitable flavor.

The preservative powers of Hops are supposed to be
vested in the alkaline base, which neutralizes a very
cunsiderable portion of the acetous principle (Oxygen)
absorbed by Beer, from the Atmosphere: The Carbon
of such base uniting with the Oxygen as it is absorbed,
and forming Carbonic acid gas.

The oil of hops may also be considered as operating
in assisting and producing the same effect in a minor
degree. This substance intimately blended in the body
of Beers, gives them an agreeable softness and flavor,
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& THEORETICAL AND PRACTKCAL.

TREATISE

MALTING AND BREWING.

CHAP. I.

MALTING.

The art of Malting consists in dis-arranging and re-
arranging the several principles of which the grain sub-
mitted to the process is composed ; and to abstsaet such
principles therefrom, as are inimical to the”properties
of the altered substance, and to impart such as are
necessary to form a component part of the new com-
pound. To effect this, itis necessary that the manu~
facturer should obey the Laws of Nature and of Sci-
ence ;. and the commencement of his labours, is germi-
nation.

Having treated of the various principles, which
eonstitute the component parts of grain, in the intro--
ductory pages ;. the next subject which naturally claims.
attention, is germination, as effected in the field, and
in the Malthouse.

For the sake of distinction, we will call the process im: -
the field natural, and in the Malthouse artificial,

e
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Ia the former case, the grain is imbeddedifthe earth,
at a sufficient depth to secure sufficient stability to the
plant, when arrived at maturity ; at a sufficient distance
from the rays of heat and light, as is necessary for the
accomplishment of the process of germination; and at
such a depth, as furnishes a matrice, at an equable
temperature, all the year round, of about 50 degrees ;
surrounded by earth, impregnated with moisture, and
pervious to atmospheric air. Thus placed, it slowly
and gradually imbibes a sufficient quantity of moisture,
as is required to ensurea commencement of the pro-
cess, and a sufficiency in continuation, to carry it on to
completion.

But in the Malthouse, a close copy of the natural
process of germination is prohibited by Excise re-~
strictions, and the prompt and brief requirements of
Business ; and hence it becomes necessary, without
losing sight of the natural process, to call in the aid of

. Science, to effect advantageously, in a short time, that
which, by the natural process, requires a much longer
period.

But to discuss this subject with perspicuity, it is
necessary first to describe the substances and their
proportions of which grain usually submitted to the
process of malting is composed. And as this grain is
usually Barley. in consequence of its better adaptation
to the several purposes, I shall confine myself more
particularly to its description, at the same time obe
serving, that other grain is composed of the same sub-
stances, yet varying in the several quantities of each.

The following comparative analysis of unmalted and
malted Barley, shows what are the component parts,
and their amount, as also the change which takes place
in the operation of malting; and referring to the intro-
duction, under tlie heads of Fecula, Saccharum, and
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Gluten, it will there be found what are the ultimate

principles of which these substances are composed.
Gum - 5§ - - - - - .- . 14
Sugar - 4 - - - . . .. .16
Gluten- 8 - - - . . . . . 1
Starch- 8 - - - . . . . . 6

100 Barley. 100 Malt.

==

From the preceding statement, it is not to be infer-
red that all Barleys are composed of the same quan-
tities of the substances mentioned.

Indeed, the diversity in quality of grain arises from
the difference in the quantity and proportion of such sub-
stances as, together combined, make up the body.
Hence grain grown on peculiar soils, is generally con-
sidered of better quality than the same species in soils
of a different class; arising from the difference in the
quantity, of those superior principles, which are afford.
ed by the better adapted soils, and the more favorable
circumstances, under which they are, with more facility,
imparted to the grain, during the process of germina-
tion and vegetation ; not that the grain derives any of
the principles alluded to from earth itself, but from
various substances blended with it.

The earth, in this instance, is but nature’s vegeta-
tive womb, which becomes a depository of all those
principles which are imparted to it; and which are
necessary to the growth of grain.- Hence such soils *
as are best adapted for the reception, and impartation
of such principles, are the best for the purpose of its
growth, ’

Neither does the successful culture of grain, depend
on the suitable capacity of soils alone. In vain are
the liberal labours, and gifts of the Agriculturist, if
natare imparts not those suitahle and indispensable
principles, which man cannot command. Itis not the
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wnechanicdl culture, the scientific administration ef
suitable manures, that can command an abundant or
a valuable rcrops not but what all these things are
mecessary to be done, and those who carefully and
skilfully perform them, may expect a more successfal
issue tbpn those who do not ; yet it is the hand of Pro-
vidence, by natural agents, which gives the increase.

The principles necessary to the growth-of grain, are
these of which air and water are composed ; it is there~
fore necessary that air and water should have access
to the imbedded grain ; hence a sandy soil, upon a‘cha.lky
base, is generally considered best for the growth of
Barley, the porosity of such a soil admlttmg, with fa-
<ility, water and air,

In the statement, indicating the substances and their
quantity which combined make up the body of un-
malted and malted Barley, it will be found that Fe-
<ula or Starch forms the principal component part of
Barley as to quantity ; and as in the process of malting,
Fecula, by the addition and substraction of certain
wprinciples, is converted into Saccharum ; and as in the
process of fermentation, it is the Saccharum only which
is convertable into spirit; and as it is the spirit genera-
ted, which gives to beer and other vinous fluids their
strength, or in-ether words, their inebriating properties,
hence it necessarily follows, that Fecula is the .most
valuable part of Barley, and that such Barley as pos-
sesses most, is the most valuable, and best suited for
sthe purpose of malting. To form a just estimate of the
value of Barley, by being able duly to appreciate the
superiority-as 4o quantity of Fecula, in different sam-
ples, requires judgment; and an experience founded
on.close and attentive observation, If this is the case,
and I trust that the truth of the statement cannot be
disputed, it must be obvious, that the acquirement of
#his discriminating experience is truly desirable, and
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forms the basis of the ;i'ualiﬁcutiom of a Maltster, to
conduct his business to advantage.

.1 cannot here refrain from attempting to combat the
prejudices, and false motions, which are too generally
.entertained, relative to an estimation of the value of
Barley. One individual will think himself quite sure
of meeting with a good sample from a reputedly good
s0il; and will purchase, in security, without appealing
to the evidence of his senses. Another judges the
value by ¢he weight, which the scale indicates, without
considering the value of the predominating substance,
which gives the preponderance., Another, if he can
purchase an inferior Barley at a low price, thinks
such an article better bought, than a better Barley at
& higher price. And others are influenced by out-
wardly fair appearances, in‘'making their choice.

To the first I would say, that good grain isnot always
produced on a reputedly good soil; and that acknow-
ledged .infeérior soils will sometimes produce a better
-sample, though not generally. To the second, that
that substance in Barley, the least valuable, is the most
weighty. To the third, that 1 ue of Barley is
not to be judged by the quantit measure of the
grain you can obtain for a certain sum of money; but
by the quantity of those essential principles, you need
for such a sum. To the fourth, that a large quantity
of those principles, most needed, are sometimes enve-
loped in a skin of unpromising appearance. And to all
1 would say, be governed by the quantity and state
of those substances which Constitute the value of the
grain, submitted to your inspection,

The first and principal object of the Maltster should
be to purchase Barley, containing the most Fecula;
and the best practical guide to the judgment, with
which I am acquainted, in discriminating, is, to exa-
saine the sample, and, by the exterior, to determine,
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if it has been thrashed, without unneccessary brul-ing .
If it has been well winnowed and screened, and ap=-
pears to possess an evenness of bulks has not been
mixed with grain of another species, or of the growth
of another field ; is free from any, or many damaged
corns; and if it presents generally a well grown, well
harvested, well -housed, well made up, and a heavy
Barley. The exterior proving satisfactory; the inte-
rior must be examined, by biting asunder a few grains
taken indiscriminately from the bulk ; and if the in-
ternal substance is white, and what is technically called
free, throughout, it denotes the presence of plenty of
fecula, and that it will work well on the floor, and yield
well in the Mash Tun. But if on the contrary, the in-
ternal substance presents a close, compact, smooth, and
horn-like appearance, which is technically termed
flinty ; then is there a decided proof that such grain
has either not been grown on a good soil, or that it did
not ripen well in the field, or not of a right species,
for malting to advantage, or that it has not sweat in the
Mow; and the necessary conclusion is, therefore, that
it will not work kigdly on the floor, nor spend well in
the Mash Tun. &ould he, as is very frequently the
case, be obliged to purchase Barley in an unfit state,
for malting, or it becomes an alternative, either to
purchase a very light free ‘Barley, or a heavy fiinty
one, and his judgment determines to the latter ; he
ought then, by the aid of art, to endeavour to improve
that which he is compelled, or chooses to purchase ;
which may sometimes be éffected by a careful sweating
in the Store-room, or on the Kiln; effecting, by art,
that which has not been done by the sun and air in the
field, or by fermentation in the Mow.

The criteria which I have endeavoured to furmsh to
assist the judgment in the selection of Barley, for
malting, must not be considered as unexceptionable ;
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because a heavy flinly Barley ‘may possess much fe-
cula, the amount of which is not discoverable, by the
ordinary meaus of inspection, because such fecula is
obscured by the presence of those principles, which,
to constitute it a Barley, in afit state for malting, should
have been abstractad, previous to a purchase for the
purpose. And if the Maltster can by any means ascer-
tain, or believes that such is the case, and is conscious
that he can by art, abstract such principles ; a Barley,
of unpromising appearance, may, in his hands be con-
verted into good malt.

But to explain and comprehend this subject more
fully and clearly ; it is necessary that we should de-
scriptively trace germination, from its first stage, to
vegetation in ite last.

The body of grain consists of two essential parts,
the germ or small bud, and the cotyledons or seed
lobes. The first is the part endowed with life, and the
rudiment of the future plant; and the second, the
depositery of nutritious matter, such as the germ in a
state of growth requires, and which nutriment is con-
veyed to it by slender vessels, which ramify through
tbe whole hody of the grain, as veins convey the blood
throughout the animal systemi. In the germ, two dis-
tinct parts are discernable, the radicle, which descends
from the seed, forming the root; and the plumula, or
acrospire, forming the stem. .

When the seed is placed in ibe ground, or in other
situations favorable te its growth, it absorbs moisture
and swells, the radicle begins to shoot out, and at the
same time, the substance in the seed lpbes, suffers a
change in its qualities, the Fecula, of which it consists,
being converted into Sugar. This constitutes the vege-
table function of germination, and, when performed

on certain grains prchmmary to fer mcntanon, the pro-
cess of malting.
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It has been ascertained, that oxygen is indispensable-
to germination. Seeds moistened and placed in vacuo
do not germinate, nor yet if confined in Nitrogen,
Hydrogen, Carbonic acid, or Nitric Oxide gases, orif
placed over Quicksilver.

When immersed in water, ffom which atmospheric
ajr is excluded, they swell, and the radicle is formed,
but vegetation makes no further progress, and in all
these cases, if the seed has been moistened, the life
of the germ is soon lost, the matter of the seed soon
decomposes, and becomes putrid, and a portion of gas,
consisting of carbonic acid, and carbonic oxide,. or car-
buretted hydrogen, is disengaged.

When Atmospheric air, or oxygeh, is admitted to the
moistened seed, germination seon commences, and at
same time oxygen is consumed, and carbonie acid is
formed,

Germination is even more rapid in oxygen, than in
_ atmospheric air.

It appears so far as the fact is yet ascertained, that
there is reason to believe, that in germination, beside-
the abstraction of Carbon, by the action of the Oxygen of
the air, there is a decomposition of a portion of the
water, and an addition from this decompesition of oxy-
gen, and hydrogen, to the matter of the seeds

The action of ,the Oxygen appears to be the efficient

cause of the abstraction of the Carbon, the chemical
affinity between-them, causing their combination, leav-
the other elements in that proportion and condition
which produce Saccharine mafler, while the circume
stances which favor these combinations, particularly
heat and moisture, equally favor the evolutioh of the:
germ.
A certain temperature is essential to geymination,
If it be below the freezing point, no seeds germinate,
and the greater number require a temperature consi-
derably higher. ’
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Light does not forward, but retards. germination ; as
light. by its chemicai ageacy is.always an antagonist to
the combination of oxygen; and as this combinstion,
at least with- the earbon of the seed, is necessary to-
germination, it is probably to this operation, that the
influence it hae or the process is to be ascribed.

By the chemical change which occurs in germination,,
the Fecula of the seed is converted inte Saccharine
matter ; its taste becomes quite sweet, and it affords &
portion of sugar on maceration in water. This Sac-
charine matter appears to serve as nourishment to the
infant plant, for being soluble in water, which the Fe-
cula is not, it is capable in this state of solution, of
being abserbed by the vessels of the radicle, which be-
gin now to expand, and which ramify through the sub-
stance of the seed; and thusin the first stage of its
growth, the plant has a supply of nutritious matter, in~
dependent of any external source.

Regarding germination as its first stage, the seed ex-
posed to bumidity and atmoespheric air expands. Its
farinaceous matter, by the oxygen of the air, is con~
verted into sugar, which serves as food to the infant
plant. 1ts organs are gradually unfolded, and its nou=
rishment is soon received from a different source. Wa.
ter, pure, or holding vegetable or animal matter in so~
lution, is absorbed by the roots, and different serial
fluids are likewise received and mingled with the
sap, which, ia its progress through the root, dissolves.
part of the vegetable matter, and fromthese several
supplies of nourishment, the plant, in the first stages.
of its growth, receives continual accretion to its various.
parts. This nutriment is econveyed by capillary attrac-
tion to the-leaves of the plant, and is there presented
wnder a very extensive surface, covered with a very
thin-membrane, to the action of the air and light ; fast.
of its water transpires, carbonic acid, in minute quanti~

i
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ty, is perhaps absorbed, and by the action of the vessels,
assisted by the chemical ageney of light, new combina-
tions are established, and the proper juice is formed,
which is destined to continue to nourish the plant, and
which is, for such purpose, conveyed by the footstalk of
the leaf, through vessels proceeding downward, through
the bark, or between it and the wood. By such cen-
veyances, it is deposited in different parts, and is stil}
further changed in its progress, from which changes
result the formation of the several peculiar products
of the plant. .

From this view of the process of germination and
vegetation in the field, we may learn thata perfect
seed is requisite to a perfect product ; and favourable
circumstances, throughout the growth, to ensure its per-
fect completion. The constituent requisites of a good
seed, are a perfect germ, and cotyledons, as the vege-
table functions; and plenty of fecula in right condition,
as the early nutriment of germination. If from unto-
ward circymstances, the grain in the ear has not at-
tained to a perfect maturity ; neither the germimative:
functions, or the fecula of such grain, can be in a fit
state for germination, either in the field or Malthouse..
And if the immaturity of such grain arises from an in-
adequate supply of heat by the Sun; the Maltster
should, pl;ev'ious to the steeping of such grain, endea-
vour to abstract those principles which yet remain.
blended with the fecula, and the abstraction of which
remains to be performed to effect maturity. And as ¥
have before observed, sweating in the Mow, or Store,
or on the Kiln, is the best expedient he can resort to.

From a review of the process of germination in the
earth, we may obtain some valuable hints as to what
it sl.lould be in the Malthouse ; and as close an imita-
tion as Excise restrictions and other circumstances will
admit, sheuld be adopted by the Maltster, throughout
the whole of his operations,



43

The hints furnished, are :—First—The placing the
grain at a sufficient depth, within the earth, beyond the
access of light :—Second—At a depth also, where the
temperature of the earth is, uniformly, at about 50 de-
grees :—Third—Under such circumstances as admit but
of a gradual and continuous impartation of moisture.
Fourth—The coaversion of the fecula into Saccharum,
for the purpose of affording. nutriment to the root and
acrospire, until the process of vegetation succeeds
¢hat of germination, and external nutriment is needed
and obtained to carry on the werk to completion,

From the first hint we may profit, by admitting no
more light to the working floor than is sufficient for
the purposes of turning, raking, &c. and such admis-
sion should be independent of a consequent admission
of air. When natural light can be obtained, artificial
should be avoided ; as when light is obtained by com-
bustion, there must be a consumption of oxygen to sup-
portit ; and to consume oxygen unnecessarily in the
working floor, is to rob the grain of that principle
which it needs to carry on the process of germination.

In the second case, the temperature of the working
floors mightPby artificial means, be kept at abont 50
degrees of heat, without depriving the air contained

. in such rooms of its oxygen, for the purpeses of com-
bustion of such fuel as might be employed to generate
the needed heat. Pipes passing throughout the work-

" jng floors, to a sufficient extent, for the passage of
Steam, the supply regulated by a stop cock, to raise
the temperature to the required point when below, and
through which pipes cold water might be allowed to
flow, when the temperature of the rooms were abeve
such peint, appears to me to be the most suitable me-
thod toaccomplish the object. And if the Excise re-
strictions did not exist, it appears to me, theoretically
correct, that an occasional supply of steam, so as to
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liﬂ the whole of the working floors, might sometimes
be resorted to mest advantageouely, as a substitute to
sprinkling with cold water, and to promote the growth
of the grain. But on this subject I am destitute of
practical information, and while the Excise restrietions
continue to exist, all enquiries and practical demon-
strations appear to promise but an unprofitable result.
But independent of artificial means, to raise or reduce
the temperature to about 50 degrees, a skilful and ine
telligent Maltster may find ample employment for his
Judgment, in devising and practising means, to kecp both
his eorn upon the floor, and the room, at about the right
temperature ; and to aid him in such purpose, he would
€ind the Thermometer useful. While grain isin a state
of germination, a very considerable quantity of latent
heat is rendered active, in consequence of the decom-
position which occurs, and which heat, combining with
the Carbonic acid created, converts it into Carbonic
aeid gas, This gas being heavier than atmospheric air,
while at the same and certain higher temperatures,
floats at a distance above the Corn upon the floor, pro-
portionate to its specific gravity, governed by its tem-
perature, to the air within the room. A®the absorp-
tion of Oxygen from the Atmosphere, by-the grain, is
necessary to carry on the process of germination, and
as the consequences of such absorption is the forma-
tion of Carbonic acid, and the forination of Carbonic
acid is the result of decomposition, and decemposition
converts latent heat into active, and the active heat,
combining with the Carbonic acid, changes its specific
gravity, and thereby enables it to leave the grain and
rise in the circumambient air; so is it necessary that:
such Carbonic acid gas should be removed from the
grain, to relieve it of that which it has ejected, and to
meke room for pure atmospheric air, to supply its place,
for the iimpartation of more oxygen.
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To effect this removal, the operation of turning and
raking materially assists ; effecting, by the consequent
mgitation, an admixture of the gas with the atmes-
phere, and a diffusion of the acdtive heat referred to,
throughout the room. To prevent an accumulation of tee
much heat and Carbonic acid gas in the room, it is ne-
cessary Occasionally to open the windows, for the double
purpose of allowing the heated and vitiated air to es-
cape, and pure air to enter in to supply its place. Here
then is required an exercise of the Maltster’s judgment,
in epening as many and no more windows than is neces-
sary for the purpose} to open those which are necessary,
on the most suitable side of the house ; and sometimes
oa both sides, when a crrent of air will best serve his
prwpose. To oper them also at the most suitable time,
aad to shut them as soon.as the purpose is served.

From the third hint the intelligent Maltster is likely
to derive more vexation than profit, from the consider-
wtion that the rapacious Excise Laws preveat him from
eopying Nature in this department of the process of ger- .
mination, ¢ It shall remain so many hours in steep,”
authoritatively says the Law. ¢ Aad you shall not’
sprinkle, before a certain number of days have expired
from the time of throwing out of Couch,” again ex-
elaims the Law. And why? Because the duty is not
charged on the quantity of the dry Corn which is
steeped, but upon the bulk it assumes, in consequence
of being stecped. The Law virtually says, ¢ steep it
#0 many hours, and it shall be saturated with water,
until it attains in bulk to the limits of capability, and
then 1 will charge tke Duty at whatever point of the
process of making 1 can find the bulk the greatest.
Dont tell me that, in order to make the best Malt, yon
ought toimitate Nature asfar as youcan; that will
not yield me the best Duty. Steep it well and make
bad Malt, and they will want {0 use more of it, and thus
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Y shall dosbly gain my point.”” Such is the effective
operation of the Excise Laws, and while the restrictions
are continued, the hint is of no more value than to
<hoose a point of time within the scanty range, * not
more nor less than —— honrs,” which are prescribed, as
will best accord with the state and quality of the grain
to be steeped, coupled with the subsequent restrictions.

The fourth hint supplies the full and entire purport of
the process of Malting. On reference to the compara-
tive resuits of barley and malt, it will be found, that in .
conversion from one state to the other, there is a great
increase in the gum and sugar, and decrease in the glu-

ten and starch.

‘We have endeavoured 1o show, that in the process of
germination in the field, the conversion of fecula inte
sacchernm is for the purpose of .supplying nutriment to
the root and acrospire, to enable and promote their
growth ; and as all the arrangements of Providence are
perfect, and who has devised the means competent to
realize the end, there can be nov doubt, but that in
perfect grain, the supply of fecula is adequate to the
demand of the root and acrospire, until they have at-
tained to that state, when they naturally obtain it from
another source. In the process of germination and
vegetation, the ultimate purpose of Nature is reproduc-
tion of the same species, and with considerable increase.
The Maltster’s purpose is to create as much saccharum
as he can, and net lose it. To effect it, germination is
absolutely necessary, and he must follow Nature so far
in the process, as is necessary to convert as much fecula
into saccharam as can he effected without expending it
more than can possibly be avoided, in bestowing nutri-
ment on the root and acrospire, than is sufficient to de-
velope their functions with moderate speed,and to a
limited extent. In the manufacture of beer, the root
and acrospire afford no beneficial ingredient ; therefore
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their growth as relates to their supply is useless ; but
still the conversion of the fecula into saccharum is in.
dispensably coonected with their growth, and all that
the Maltster can do is, to prevent an unneccessay loss
of saccharum, in carrying on their growth with unne-
eessary speed, or beyond the required limits of his pure
pose. The Maltster who manufactures for sale, is
interested in allowing the acrospire to grow to a great- -
er extent than the Maltster who makes for his own
consumption, in the double capacity of Maltster and
Brewer ; because by such means he can obtain a great.
erincrease, and consequently a greater profit; and by
adventitious means also, he can make up an apparently
excellent sample to the eye of the inexperienced. This
is effected by working up the back well, as it is techni~
cally called sprinkling, a short time before it goes on the
kiln, slightly blowing it on the kiln, and the occasional
use of sulphur, for the purpose of bleaching. The
effect of what is called blowing on the kiln, is to dis-
tend the grain in bulk, by converting the waterimbibed
by the grain, in consequence of sprinkling, into steam,
which acting expansively, distends the grain in every
direction, giving to the malt a plump and fair appear-
ance to the eye, and as a.matter of éourse measuring,
what is called, well. This system is much practised in
drying off brown porter malt, and the blowing is carried -
‘ to a greater extent than with pale malt; and the con-
sequent increase is very considerable; amounting in
my own experience to three bushels, two gallons per
quarter ; or in more expressive terms, that eight bushels
of barley will furnish eleven bushels two gallons of
blown brown Porter Malt.

But the Maltster, for his own consumption, works
what is called close: which consists in working but
* little root and back, and yet getting his corn mellow 3
and to effect this, it is necessary that he should work
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his corn cool and slow, and furnish every facility to the
free escape of the carbonic acid gas created, and the
impartation of oxygen, by allowing the access of »
suitable quantity of atmospheric air. By working cool,
he does not furnish a stimulus to the rapid growth of
the root and acrospire, which wounld rob him of his
saccharum; and by promoting the free and prompt
escape of the carbonic acid gas and the access ofair,
he carries on te the most profitable extent the proocess
of decomposition, by abstraction and impartation,
obtaining a full supply of ‘saccharum, without much
growth of the roet and acrospire,

I think no one will deny, that it is quite desirable,
before we attempt to imitate, by Art, the operations of
Natare, that we should be well acquainted with the
general and peculiar laws by which she is governed in
performing her operations ; and with the nature, quan-
tity, and properties of the materials she employs in
preducing those substances which are the subjects of
imitation, and the mode by which she abstracts and
impnrts'the needed principles, and what are the agents
she employs to aid in effecting it. And thus far I have
endeavoured to conveyto the mind of the reader, a clear
and succinet view of the theory of the process of Malt-
ing; and my next business is to furnish a similar view of
the practical process.

Having adverted to thestate and quality of the barley,
which should be purchased, if possible, for the purpose
of Malting ; the Maltster’s attention is required to the:
adoptibn of such means as are best adapted to the se-
paration of sueh portion from the bulk as will not grow,
or are not worthy of growth. Although separationtoa
desirable extent cannot be effected, yet there are se-
veral considerations to induce it, as far asit can be
beneficially performed, by the best means that can be-
devised;: The same duty is paid upon bad Malt as upon.
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good. The produce of very thin light corns, is not worth
the amount of duty. The rapidity of their growth, com--
pared with the heavier grain with which they are mixed,
render it difficult for the Maltster {0 know the best way
to act; the alternative bEing presented to him, of eithers
letting the light grain run to waste, while he is bringing
wp the heavy, or prematurely stopping ‘the growth of
the heavy, to prevent the wasteful growth of the light.
Afil bruised, broken, and damaged graine will not grow,..
bat are snbject to a putrefactive fermentation, conse-
quently their presence is not negatively ueeless, but
positively.injurious;: and bad they been, previous to-
wetting, abstracted from the bulle, they might have
been turned to a good account in several ways ; whereas,
by their remaining, a heavy Duty is paid on a putrefac- -
tive substance, causing to the Brewer an absence of
profit, and the presence of ill flavor, as well:an absence
of saccharum,. and consequently not the presence of "
good quality to his Beers. I might, alse, refer to the
beneficial separation. of the - flinty from .the free, the -
mow. burnt, such as have commenced growth previous -
to purchase, and other peculiar states and‘condit_iom of
bad grain mixed with' good,.the purchase. of which
either in an .unmixed or mixed state is best avoided, if
possible ; and if<not possibley the-means of separation-
being beyond our power, or if within, too expensive and-
troublesome to induce - the separation, and therefore I
shall confine myself to the recommendation, of an at~
tempt to separate the light and broken only; conceiv-
ing that mechanical means may be devised cheaply to-
effect it. Itis a rule with many to get the steep water -
iato the cistern first. and to let the barley slowly run.
into it from a store above, and to skim off all the light.
grains and rubbish that float on the surface. The obw-
Jjections to this methed are, that many light grains that.
would swim, are prevented by being kept under by.
1
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heavier grains that fall with them. And many that
would not rise, if unrestrained by any impediment, it.
would be much more profitable to separate from the
bulk, than let them remain. And none of the brokem
corns will float, whose specific gravity is greater ‘than
the water in which they are steeped. A winnowing
machine, constructed on such principles as will blow the
light and broken cdrns from the sound and heavy in the
passage of the latter into the cistern,is the best method
1 bave yet seen adopted.

The temperature of the steep water ought to be as
near 50 degrees as possible, provided the barley to be
i_vet is at such a temperature ; but if itisabeve or below,
then the heat of the steep watershould be such as would
render the mean temperature of the water and barley
mixed at 50 degrees. Every Malthouse should be far-
nished with the necessary apparatus to raise the' heat
of the steep water to the required point, and the best
measures taken to prevent the use of water at a higher
témperature, as far as ispossible. The temperature of
water in a well, is at about 50 degrees all the yéar
round, and when water is ppmped therefrom direet into
‘the cistern, it will be found seldom to vary much from
the heat required. But many adopt the method of sup-
plying the barley cistern with water from a Tark,
wherein it may have remained sufficiently long to be
raised or reduced to the heat of the atmosphere, or te
the freezing pomt, or any point between. As germin-
ation cannot favorably commence at a less temperature
than 50 degrees ; if barley is wet with water so that the
two when mixed are of an average tempéerature Lelow -
orabove that point, so in proportion to the distance
below or above that point, will be the disadvantages
under which such barley will commence the process of
germination.: By this injudicious and injurioas system,.
1 have known grain to nip in the cistern; and 1 bave
known it to be thrown from the couch,in as  thick a ho.np
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as possible, and well covered with sacks until it has
nipped, which has not occurred until a considerable
time ‘had elapsed. The resulting consequence in the
first case was,—that having to lay in the couch thick,
during the time prescribed by Law, the rapidity of the
process -of germination was such, before it could be
thrown thin upon the. floor, andthe acquired tempera~
twre so gveat,—that the injury sustained could not
powsibly be éffaced by any subsequent remedial mea=
surés. In the latter case, theheat required to raise the
temperature of the whole mass of grain to the point at
which germination would commence, was acquired by
converting latent heat into active heat, by decomposi-
tion. Thus the decomposition of the constituent princi-
. ples of the grain, and the water imbibed, which ought
to commence and progress simultaneonsly with the
growth of the root and acrospire, was prematurely com-
menced in order to generate the heat necessary to cause
the growthi of the living principle to begin; and asin
the absence or in the dormant state of the living pria-
ciple, the decomposition of vegetable matter must be
putrefactive ; so in this state, a putrefactive decomposi-
tion was resorted to, to raise sufficient heat to stimulate
the living principle into action; and in proportion to
the extent to which such putrefattive decamposition
was carried, before the living principle was awakened,
#0 was the injury sustained. Aad not only thus far, but
incalculably farther, because the water which had been
imbibed in the cistern to serve the process of germina~
tion, until the grain reached the kiln, or until the Law
" adlowed an addition by sprinkling on the floor, was ex-
pended partly in generating the necessary heat to cause
germination to commence, instead of being preserved
to aid and facilitate its ress. Nor can the injury
sustained in such a case be appreciated by any ealcula-
tivn, for if the grain had lain in that state, until the
external surface had acqmred a temperature of 50
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«degrees, by a transmission of beat frem the isner anil
‘lewer surface, the heat of the latter wust have Leen
raised to a much higher point than 50 degrees; and by
the time the external surface had nipped, the internal
maust have been in a vesy forward state of germination-;
and whatever may havg been theiaternal and external
temperature of the grain when moved, the difference
must have yieclded most injurions results. It is to be
boped that sach extreme cases but seldem occur; bat
that approximating cases, varyiag ia proportionate dis~
tances, do frequently and costinually occur, I do not
doubt. Having saggested the propriety of causing the
steep water and barley, in a state of admixture, to be
at 50 degrees or thereabout ; it seems an almost super-
fluous task to describe the necessary measures to be
taken to accomplish it; but as the most simple means
to effect it may not, without reflection, occur to every
osne, 1 will endeavour to point thew out. Suppose it.is
required to wet 20 quarters of barley weighing 50ibs
per bushel, at 40 degrees of heat, with.(for illustration
sake), 40 barrels of water, weighing 360ibs per barrels
‘what should be the temperature of the water, so that
the mean temperature of the mixture should be 50
degrees ?

ﬂ; quarters of Barley
-

160 bushels of ditto
50ibs per bushel
sogg weight of 20 qrs. barley

320C00 weight and heat of 20 qrs, ditle

40 barrels of -water
360lbs per barrel

2400
120

14400 weight of 20 bushels of ‘water
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14400 weight of 40 barrels of water
8000 ditto of 20 quarters of barley

92400 ditto of water and barley
50 mean heat required

11;00—0;)- heat of water and harley mixed as required
920000 weight & heat of 20qrs. of barley, deducied

14400)800000(554 degrees of ‘heat, at which the steep
72000 water should be.

. 80000
72000

8000
4

14400)32000(2
28800
S0

The construction of a series of Tables, to prevent the
necessity of calculating each wetting at the time, might
he previously effected, and referred to when needed.
A steam apparatus for the double purpose of heating
the watér in the cistern to the required point, and
"warming the floors, &c. when needed, I should recom-
mend as the most suitable. ’ '

Pure water for the purpose of steeping should be
used, and a sufficient quantity let into the cistern as
will cover the barley after it has swelled, rising § or 4
inches above its surface.

The time which barley should lay in steep, must de-
pend on the time prescribed by Law and the Maltster’s
judgment, so far as the Law will allow him tojudge and
act for himself. No precise rule can be laid down as
relates to the time which barley may most advantage~
ously lay in steep, the Maltster’s experience must deter-
mine it, he being governed by the state and quality of
his barley, the temperature of his working floors, &ec.
and his system of working:

The' steep water may, in wann weather, be most
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advantageovusly changed two or three times during the
prescribed period the barley must lay in steep, and the
same in cold weather, provided the renewed water is
at a temperature of 50 degrees ; and the steep water
should run off with speed, in order that the oil extracted
from the husk, may not be se liable to adhere te the
grain, asit would be, if run off slow.

As the Law prescribes the time and circumstances
zelative to the grain lying in the couch, it appears to
me necessary only to suggest that the couch frame
should be made sufficiently large, so that the grain may
oot lay too thick, lest germination should advance toe
rapid and too far before the Law will allow it to be
thrown out. At the termination of the time preseribed,
it is desirable that the grain should have no more than
Jjust nipped.

Up to the pesiod of nipping, the process of germina~
fion may be thus described : —the grain while in the cis-
tern, in steep, absorbs a considerable quantity of water.
The ultimate principles of water being solid oxygen and
‘hydrogen rendered fiuid by the presence of caloric ; and

%a powerful affinity existing between the oxygen of the
water and the carbon of the seed, decomposition of the
water-necessarily ensues, and a portion of the oxygen
<combining with the carbon, forms carbonicacid. And
the liberation of caloric (ever consequent on decomposi-
tion), converts the carbonic acid into gas, which quits
the grain by transpiration. Another portion of the
oxygen uniting with the remaining portion of the car-
bon, forming one of the component parts of the fecula,
saccharum is consequently formed ; and the remainder
of the oxygen with the hydrogen, ynite with the other
parts of the grain, giving to such parts their characte-
ristics, which, in transmutation from barley to malt,
they acquire. The decomposition of the water and the
grain in this operation, necessarily liberates the latent
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Caloric, which rendered such wafer fluid ; and passing
from a Iatent to an active state, becomes demonstrative
to the sense of feeling and sight, by placing the hand
or a thermometer in the heap. The heat therefore,
whieh a heap of wet grain acquires, is not obtdined
from the atmesphere, or any contiguous bedies, but fs
a heat produced by the joint decompoliﬁon of the grain
and water to a certain extent. .

The quantity of oxygen which it is necessary should

enter the grain for the purpose of extracting the Car.
bon and uniting with the Fecula, is not only derived
from the water, which was absorbed by it in the Cistern,.
but an absorption of atmospheric air is subsequeftly
necessary, in order that an additional quantity of oxy-
gen may be furnished by its decomposition ;. and should
be continuous during the process of germination.
- From what has already been said, it appears that, by
the process of Malting, the internal parts of the body
of grain undergo a change, by the abstraction and
impartation of prineiples; which principles imparted,
are derived from air and water. And to carry on this
process to a state of perfection, the abstraction and im-
partation should not exceed or fall short of ‘a certain
yet indefinite point.

1n proportion to the quantity of the prmciple neces-
sary {o be extracted, which such grain poesesses, so
must the extraeting prineiple be administered ; and in
proportion to the quantity of the recipient principles,
which form the body of the grain, so must the impart-
ing principle be administered. Thus if grain possesses.
much Carbon, much oxygen must be imparted to ex-
tract a sufficient portion ; and if grain possesses much
Fecula, much oxygen must he imparted, to unite with it
to formr Saccharuin, And as muchi‘Caloric is necessary
to act as an agent of impartation of oxygen, and extri-
eation of Carbonic adid; mruch water is necessary to
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ansist in furnishing the quantity required,. and great
care must be taken that too great a quantity of Calo-
ric does not escape, lest its work of agency should not
be complete, by the time it is quite expended.

The following effects frequently produced and well
known to most Maltsters, are sufficient to prave the
correctness of the preceding observations. Insubmitting
them to the reader, I shall indulge myself with further
vemarks, illustrative of the causes and operations which
produce them. Barley will not vegetate in a sitnation
where it is exposed to a very cold atmosphere.

The Maltster, having to practice under these cirenm-~
stances, lays his corn very thick, and covers it over;
and he then often finds that the outer grain does not
germinate, while that which is beneath does.

The law of equalization to which Caloric is subject,
causing the Caloric, which is liberated by decomposi-
tion, and which. has passed from a latent to an active
state, to pass from the corn to the atmosphere, instead
of remaining in the grain, until it has performed its
operation as an agent of abhstraction and impartation s
consequently the extraction of Carbon, and imparta-
tion of Oxygen is not effected, because the Caloric lihe-
rated passes off into the atmosplrere, before a sufficierit
quantity of oxygen is admitted into the body of the
grain, and before the union of what is admitted with
the carbon of the seed can take place; consequently
it quits the grain without the Carbonic acid, which
.should accompany it. The laying the grain thick, and
covering it up, necessarily prevents the eseape of the
Caloric thus rapidly, and consequently its powers of
agency are rendered available. The laying of the
corn thick, and covering it up, is an indispensable re-
medy for an unavoidable evil, and when no better
remedy can be devised; but it is better to prevent an
evil, than to have to cure it, and the mcans of preven=

al
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tion in this case I have already pointed out; let the
steep water be at a temperature of 50 degrees, and the
working floors at the same heat to receive it, and if it
caunot be effected by naturalmeans, then resort to ar-
tificial. In contrasttothe effect produced by the coldness
of the atmosphere, is an opposite result, produced by the
too great - warmth of atmospheric air in the working
floors ; for in consequence of the Caloric present, in
sach atmosphere, the Caloric liberated by the decom-
position of water, &c. in the body of the grain, does
not pass with such a rapid transition, ffom the grain
to the atmosphere, and consequently acts in its capa=~
city, as an agent, most effectnally to produce a rapid
growth, ’

But such rapidity of growth is always found injurious,
inasmuch as the various changes which should take
place, in the interior of the grain, do not go in uni-
son one with the other. Too great an abstraction of
Carbonic acid, and too small an impartation of oxygen,
has taken place; the radicle is too much elongated,
and,is dead before the plumula has near reached its
destined point. Under these circumstances, the Malt-
ster finds that his grain has not acquired so large a
quantity of Saccharum, as its quality, and a more
favorable temperature of atmosphere, or system of
management, would have enabled it to have obtained
and to prevent a loss of what is already procured, he
finds himself under the necessity of causing vegetation
totally to cease, by drying it on the kiln.

Similar t@ the effects which are produced by a very
cold atmospheric temperature, are those produced by a
strong and long continued current of air passing over
the heap of grain; for although the temperature of
such a hody of air may be very suitable for the purpo-
ses of Malting ; yet as the temperature of the grain
will increase in proportion to the quantity of Caloric

x
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diberated, by ‘the process of decomposition, and most
sprobably rise, until it becomes superior to the heat of
the atmosphere, yet as soon as this occurs, an evolation
of Caloric from the grain to the atmosphere conse-
.quently takes place, therefore the greater the quantity
of air which passes over, the greater must be the escape
-of such Caloric; and such a rapidity of escape, depriv-
ing the grain of the assistant powers of Caloric, and
being expended before germination is complete, a Malt
of inferior quality is the product.

But let it not be imagined, from this description of
the effects which sometimes are produced from a rapid
and long continued ‘current of air passing over the
grain, that an admission of air, or even to cause a cur-
rent of air to pass over the floors, is at all times injuri-
.ous ; for it is often found a salutary, and an indispensa-
ble measure to be adopted; but the time when it is
needed, and the quantity requisite, are the points of
consideration, and which call for the discriminating
Judgment of the Maltster ; for as the Carbonic acid gas
which is evolved from the grain is heavier than Atmos-
pheric air, it often requires a current of air to dissipate
it from the surface of the grain, and give room fora
continued evolation; as also to afford pure air, for ab.
.sorption by the grain, for the purpose of affording a
fresh and continued supply of oxygen.

The time to remain in the couch having expired, and
the grain having nipped, or the radicle having pro-
truded through the skin, it is thrown from the couch
1o the floor, and is laid at a depth as circumpstances dic-
tate the most desirable, agreeable to the views and

" judgment of the Maltster.

From such period, until lts arrival at the Inln, ancl
to a state which, when it is necessary or desirable to ar-
rest germination, and cause it to cease on the kiln, the
‘best skill, judgment, and attention of the Maltster
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to conduict it there in the most favorable condition, is
lbso]utely necessary ;- and the several adages, *¢idle--
ness makes the most work,”” and ¢¢ a stitch in timesavew
nine,”’ may with force and propriety be app'lied to-
a careless, idle, and ignorant Maltster, and a careful,.
indastrious, and intelligent one 5 for: while the former
may be working continually at extremes, resorting to-
one ‘evil-to correct another, thelatter may be quietly-
pursuing the *¢ even tenor of his way,’” having taken &
medium course from the beginning, and adhered there~
to until the end.

1f from unavoidable causes, or neglect, the root should-
advance too rapidly, and grow too long, it will then be
best -to break off the root, and-let- it sprout out again
rather than let it continue its first course, run the cre-
ated Saccharum to waste, and wither and die, before
the process of germination is complete. Such a break-
ing off of the root operates upon grain, as cutting and
proning does upon young trees, which were running to
waste, and - expending the sap to promote a profitless
growth. But it must be remembered, that it had been
better that this evil had never existed, as its permission;
and the application of the necessary remedy, has caused
@ great waste of Saceharum. In breaking off the root,.
eare should be taken not to bruise or in any way damage
the grain, and the same care should extend to the whole
process, as bruising or cntting may destroy vitality, and
eause a putrefactive fermentation to the injured grain.

By turning corn upon the floor with a shovel, much
bruisin’g and cutting consequently occurs, and alse much
injury, frequently, by too much chilling the eorn.’

Frequent raking and little turning is the best practice,.
and to rake twelve or more times a day sometimes is ne~
cessary, but no rule can be laid down how often it should:
be done ; the judgment of the Malster must determine..
The purpost of turning is not only to advance the grain:
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gradually to the kiln, but also in conjunction with
raking, to occasionally change the surface, so that esch
particle of grain may, in turn, be exposed to the air, for
the purpose of its absorption ; and also to allow the es-
cape of the accumulated heat and Carbonic acid gas.
The advantages of frequent raking, instead of seldam
turning, are not only such as result from the promoting
such absorption and extrication, by frequent ¢hange bf
surface; but also in consequence of such Caloric and
Carbonic acid gas, which is extricated, being more fre-
quently dlufpated, by the agitation of the air, occasion-
ed by the Maltster’s movements in raking ; and conee-
quently admitting atmospheric air to its surface more
frequently. As the purpose of the Maltster should be
to promote the impartation of right principles, and in
sufficient quantity, the extrication of such as are neces-
sary to effect the required conversion, and to cause im-
partation and extrication to be carried on in unison im
right time and right proportion, his maxim should be
a steep at 50°, a couch at 50°, a floor at 50°, and an
atmosphere within at 50°, andaright system of working
to ensure it.

Having efideavoured thus far to point out the pui-
port of malting, and what (appears to me) sbould be
the right process to cause germination to commence,
and go favorably on ; the next subject for consideratiom
s, how far it should be carried ; under what cifcum-
stances the grain should be brought to the kiln, aud
then to elose with the purport and method.of drymg it
on the kiln,

I have already stated, (and it cannot be too frequent-
1y, until well impressed on the mind,) that the purport
of malting is to convert a portion of the Fecula of the
grain into Saccharum, and baving so converted, to lose
as little of it, as can be prevented; and I have pointed
out the means of conversion and preservation, as far as
relates to the growth of the root and acrospire in unison
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and moderation; and the next question is, how far
should the acrospire be allowed to grow, before the
grain is thrown on the kiln, with the view entirely to
stop it, &c. Some will say, until the back is three-fourths
of the way up, others two thirds, and others one half:
and herein all may be right, if the purpose of each is
taken into consideration ; but as relates to the Brewer,
who malts for his own consumption, one half is better
than any greater distance, provided he has accomplish-
ed the primary object, the conversion of as much Fecnla
into Saccharum, with the least attendant less as is possi-
ble. For it is certainly of no use for him to create or
eonvert, on purpose to lose ; and his best judgment (or
rather that of his maltster), is requisite, to enable him
to perceive that nice point between gain and loss, so as
to cupse his endeavours to gain, as soon as the conse-
guen Yoas exceedsit. By the law of Nature, he is prohi-
bited from gaining all and losing none ; the purpose of
Nature is to convert Fecula into Saccharum, for the pur-
pose of causing growth to the root and acrospire 3 but
man converts for the ultimate purpose of converting
Saccharum into 8pirit, in the process. of Brewing; and
the more powerful purpose of Nature stands invincible
in his way ; and the best he can do, is to thwart and
hinder her purpose, and gain bis own as far as he is
able.

A good practical Maltster, who knows nothing of the-
ory, will tell you that, if be malts for a Brewer, he tries
to get his corn mellow, without working much to ryoot
or back; which, to interpret into intelligible language
to the theorist, means, that he tries to impart and ab«
stract those principles which are necessary to convert
as much Fecula into Saceharum as he ean, without ex-
pending more of it as sustenance to the root and acros-
pire than be can help ; and when his corn becomes
what he calls mellow, (which is evinced if, by pressing’
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a few grains between the thumb and finger, they break
free and chalky in appearance) then he conceives it fit-
to go on the kiln, for the purpose of stopping germina-
tion, evaporating from it the remaining moisture, and
imparting the necessary color.

‘I he nice adjustment of. the process, so as to get the
corn mellow and germination to cease at the same time,
requires much care, attention, and skill; and as soon
as such is effected, the process- of evaporating the
moisture left in the grain, cannot be resorted to too
soon ; for as the purport of the impartation of water to
the grain in the cistern, and on the floor, is to supply it.
with the necessary aliment to cause and promote its
growth, if such is not totally expended before germi-
nation ceases, it will prove the cause of putrefactive:
fermentation. .

Should germination cease, before the corn iu'q',\‘.l._'é"s.o
mellow as the maltster could wish, he is frequently
indiced to endeavour to get rid of a portion of that
water which has been imparted, (and the remaining
portion of which is one of the causes of its not being
mellow) by evaporation, before it goes on the kiln,
which is effected by letting it lay in a thick heap, with-
out turning, until it has become quite warm ; the effect
of which is to cause a much greater evaporation, than
if it had been suffered to lay thin, and consequently
cool, .

Better than such a remedy had not been wanted 3
but if unavoidably needed, it is better to resort to it,
to a moderate extent, than to throw it on the kiln before
it is mellow. -

In such a case, many imagine it is better to get rid
of such water, by drying on the kiln, conceiving that
the heat received on the kiln will produce the same
effect as the internal heat generated, by laying thick
on the floor.” But such is not the fact ; for in the latter
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case, the heat necgssary to evaporate the remaining
water, is obtained by the decomposition of that water;
and such deeomposition causes an impartation and ex-
trication’ of - such principles as are necessary to com-
plete -the mellowness required ; and in effecting such
an object, care should be taken not-to let the grain lay
so as to get too hot, or to continue it out too long after
germination has ceased, lest a putrefactive fermenta-
tion is produced.

The effect of applying an external heat on the kila,
let it be applied ever so moderately in the earliest
stage, serves but to get rid of the waterby evaporation,
without decomposition; hence the required impartation
and abstraction of such principles as are necessary to
effect a completion of the mellowing process, is not
made. The purport of what is called drying malt on
the kiln, is three-fold:—To expel all the remaining
moisture from the grain; to impart oxygen to it, at the
same’ time ; and to give it the required color.

To properly expel the moisture, the drying should
commence with a small fire, and which should be gra-
dually increased to the required intensity, as may be
necessary to finish off with. The obvious purport of
which'is to avoid drying up the external coat, lest it
should be rendered impervious to the passage ol the
water from the centre of the grain, in the form of va-
pour, to the atmosphere; and the access of oxygen
from the decomposed air, to its internal parts.

The purport of imparting oxygen to the grain white
on the kiln, is two-fold : to finish as far as possible the
process of mellowing, and to impart the required color,
and the usual method of drying.is well adapted tv effect
it. The grain to be dried is laid at a convenient and
proper thickness upon a perforated metal or. tile floor,
and the motive for perforation is for the impartation of
oxygen, for the purposes named; if notso, a plain
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solid floor would do as well, but practice has proved the
superiority of the former to the latter; hence its gene-
ral adoption, Bencath such floor, and at a suitable
distance, is placed a fire of such fuel as will not, in
cambustion, yield any smoke, or, if any, the smoke of
which will not impart any unpleasant flavor to the
malton the kiln, Stone coal, coke, and well dried wood,
are the materials generally used as fuel.

Atmospheric air is the source and medium of supply
of the required oxygen to the grain on the floor, and
which also assists in carrying off the vapour expelled
from it. A very considerable portion of atmospheric
alr is necessary to furnish oxygen, to carry on the com-
bustion of the fnel, to.generate and supply the required
beats another considerable portion, to supply oxygen
to the grain on thekiln; and a third portion, to carry
off the vapour expelled from it while drying. And
practice has induced the fitting up the required fumace
on right principles toeffect it. A kiln furnace, properly
fitted up, should consist of an iron frame fixed upon
wheels, cast iron bars of suitable length, and at a proper
height from the floor, placed horizontally, and at
sufficient distance one from the other, furnished with a
door to close that part of the furnace wherein the fuel
. is consumed ; and another door to close both the ash-

' pit, and serving as a double door to the fuel-part of the -
furnace.  On each side of the iron frame, on the out-
side of the fuel-part of the furnace, should be an open-
ing, with a sliding damper o open or close at pleasure.

The purport of fixing the furnace on wheels,is to
withdraw it from beneath the kiln floor, whenever
occasion may require, such as the time when the malt
ie throwing off the kiln, when it is required to snap
porter malt ; and faggots are burnt for the purpose,
which are placed on the floor of the ash-pit, &c. The
motive for placing the furnace bars at a litte distance
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from each otlfer, .is for the double purpose of allowing
the -ashes to pass through into the ash-pit, and atmos-
pherio air to find access to the burning fuel between-
those bars, the oxygen of which is necessary to suppors-
its combustion. The furnace-door is usually left open,
for the purpose of allowing a continual aad rapid cur-
rent of air to pass between -the fire and the crown of '
the furnace ;-part of which air being decomposed, by
the intense heat of the burning fuel, its oxygen' is im-
parted to the malt on the kiln, whereby the process of -
mellowing is more or less completed, and -the required
oolor and flavor is also given. The furnace door is
shut when needed, for the-purpose of reviving the fire;.:
as the current of air, which had been previously divi--
ded, part passing through the-fuel, and part above, is,
by shutting the door, .directed with greater rapidity, .
and in larger quantity, threugh.the fuel causing its
more rapid combustion. The door which.cleses the ash-
pit, and sexves also as a double door to the furnace,
may be shut, when it becomes reqyisite to. damp the -
fire by the exclusion of air. The openings -at each.
side of the furnace are for the purpose of allowing a
current of air to passthrough each, which, passing by
the heated iron plates forming the sides of' the furnace,.
receives from them heat, which dries and rarefies it, .
increasing its capacity and speed, to carry off the va-
pour as it rises from the grain on the kiln, The damp-
ers to such .openings, are for the purposé of regulating
or excluding the.admission.of air.

It may be the opinion of many that the color and-
flavor imparted to malt on the kiln, is effected by heat
alone;.but such.is not the case, although heat is the-
agent to effect the impartation, yet oxygen is the prin-
eiple, which, being separated from atmospheric air by.
s decomposition effected by heat, combines with the-
grain by the power of affinity ;-and that.such is the.

3
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fact, may be demonstrated by analogy. Blood derives

its color, by the impartation of oxygen to it, in its

passage through the vessels, contiguous to thie lungs.

Red lead is made by the addition of oxygen to common

lead, which addition is effected by the agency of heat,

which effects the decomposition of the atmospheric

air, in contact with the lead, enabling the oxygen of the

air to unite with it, by the power of affinity. Iren ex-

posed to atmospheric air, at common temperatures, be-

comes coated with (what ie termed) rust, which is an

oxide of iron, the oxygen of the air uniting with a por-

tion of the iron, and, together, forming a new compéund

substance. And beside these, many other instances of
the change in color, effected by oxygen, might be ad--
duced in proof.

The weight of barley malt, after it is dried, is from
36lbs. {0 42lbs, per bashel, made from barley, which
weighs from 48lbs. to 54lbs. per bushel, making. a diffe-

“rence of about 12ibs per bushel. Allowing two gallons of
malt as the increase per quarter, and calculating the
weight of the malt dust, at one pound per bushel, the
loss in weight will be about 10ibs. 'pcr bushel, which
has been sustained by the conversion of barley into
malt. To account for so great a loss in weight, I know
of but two causes left; a little difference between the
quantity of moisture held by barley, previous to its being
steeped, ‘and malt .after it is dried on the kiln; and
on the supposition that such difference amounted to

~ 1lb, per bushel, there will be 9lbs. per bushel, stilt

1088 to account for, and in no other way does it ap-
pear to me possible to dv it, than to assign it to an evo-
lation of a portion of the ultimate principles of which
the grain was originally composed, effected by the pro-
cess of germination. o

\
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CHAP. 1I.

\

MALTING OF WHEAT, AND BREWING OF
WHEAT MALT.

I am induced to include in one Chapter all the infor-
mation which 1 am able to furnigh, relative to the Malt~
ing of wheat, and the Brewing of wheat malt, for the
purpose of concentrating the scanty portion which X
possess, and placing it before the reader in a consecu-
tive form.,

The previous and subsequent Chapters have refer-
ence both to Barley malt, and Wheat malt; but the
present Chapter to Wheat malt exclusively.

The very little and unsatisfactory experience which
1 possess, (and consequently can communicate to others)
as relates to this subject, would deter me at present
from furnishing even the little which I have obtained,
‘'did I not find that so many have gained less, and did I
not also conceive the subject too important, and too lit-
tle understood, to render the most trifling information
valueless.’

The very low price of wheat this last mnltlng season,
(1834 and 1835,) particularly as compared with the price
of barley, and the probability of so great a compara=
tive difference again gccuring, invests the subject with
an interest highly important to every Brewer, and has
already awakened in the minds of many a desire to ob-
tain a competent knowledge of it. There is no doubt,
that many have this year made one step in advance
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‘towartds the sccomplishment of their ‘wishes. But
‘knowledge is not to be obtained, without diligent and
persevering research; and -many who have thought
lightly of the matter, have heedlessly and intemperate-
1y rushed foward to grasp their objects and because it
has eluded them, they have as inconsistently and rashly
+withdrawn from the pursuit, cencluding that it was but
‘& mere phantom which-flitted before them. That such
-was not the case; but,en the contrary, a real and sub-
-stantial benefit, too valuable to be caught at:one leap,
‘X trust I shall be able to show. . .-
First—<Will wheat malt produce a better, or as good
a beer as barley malt?—8econd—Will it predace more
-extract ?—Third—Which will produce most :extract;
vwhite, or ‘brown wheat?—Fourth—What is te average
produce of either sort ?—Fifth—What is the compara-
rtive value of barley, to either white or brown wheat,
for the purpose of malting ?2—Sixth—What is the pro-
per and best method of malting wheat, and brewing
‘wheat malt'?’

These are so many ‘questions, whiesh must naturally
~occur to the mind of every reflecting Brewer; and i
regret that T cannot answer every one of them, satis-
factorily, both to the reader and myself. -But, never-
+theless, I will try my best.

To the first question, my reply is :-—that as far as my
-oxperience goes, wheat malt will produce better beer
than barley malt, provided it is malted and ‘brewed on
-an approximation to right principles. I say approxima-
tion, ‘because I:have never yet seen any wheatmalt .
‘which appeared te me to be made on -right principles,
-conseguently 1t-could not be properly brewed. With the
tmperfect knowledge yet possessed, I -have incompe-

tently brewed wheat malt, which ‘has appeared to me
- to have’'been improperly or .incompletely made, yet on
<6omparing itx produce as beer with the.preduce of beir
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ley malt, T should give it the preference in point of
flavor, as many others have done. Bat the chief diffi
culty which I have met with, (andto me the only ons
remaining of which I am aware) is, the brewing of it, se
as to ensurd transparency by the =id of Isinglass, in
the space of twelve hours from the time of racking:
namely, at the end of a week from the day of brewing.
AsTelates to any ale from barley malt, I find no such
difficuity at the end of a week ; andin factl have often,
at a busy time, sent out, on Saturday, Ale, at 32ibs, and
lemer demsities, which was brewed on the preceding
Tuesday, and which has been tapped and partly con- -
sumed the next day, perfectly bright. :
‘Bréwing and fermenting wheat malt on the same sys-
tem asbarley malt, I find will not producea similar resuit,
as relates to transparency, twelve hours being sufficieht
to effect it on Ale brewed from barley malt, and seventy=~
two to produce the same result on ‘Ale from wheat
malt; hence it is obvious that the malting of wheat
requires a different process from that which has beem
adopted, in making such as I have brewed, in order to
render thesame system of brewing adequate to produce
the same results; or else, ‘that a different system of
brewing itshould be adopted; suitable to the difference
- in the properties of each. The effect being known and
experienced, it becomes necessary to endeavour to dis-
cover the cause, with a view to the adoption of a suit-
able remedy. The best method of procedure, I think,
is to compare the results of an analysis of barley, against
‘those-of a similar process on wheat; and though fully
awaré, that the accuracy of any statement caunvt be
relied on, as applied to every description of barley or
wheat, yet such as below is furnished, will, I conceive,
enable us to trace the cause, why Ale produced from
wheat malt, will not become -transparent so early as
Ale from ‘barley malt. Fromwhat author I obtained’
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the statement of the analysis of barley I forget ; but the
statements relative to the analysis of wheat, are such as
are stated to have been furnished by Sir Humphrey
Davy ; one applying to wheat before ripe, and the.other
after ; but what species of wheat is not stated :—
Barley. Unripe Wheat. Ripe Wheat.

Gun - « 5 Gluten - 24 Gluten - 19
Sugar - 4 Starch - 70 Starchk - 77
Gluten - 8 |Notstated 6 Not stated 4
Starch - 88

100 100 10_0

From these statements, the important conclusion may
be drawn, that wheat possesses much more gluten than
barley; and unripe wheat more than ripe; and I
believe that not only wheat, but all grain possesses
more gluten in its unripe than in its ripe state, and also
brown wheat more than white ; and that the difference
in the produce of malt,made from what is termed steely
and free barley, is owing to the presence of a greater
quantity of gluten in the former, than in the latter.

On reference to the comparative statement of the
analysis of barley-malt against that of barley as given
in page 85, chap. 1st, it will be found that by the con-
version of barley into malt, the quantity.of gluten con-
tained in the barley is reduced from-three parts to one,
in its conversion.into malt,

If right in my conjecture, that Ale produced from
wheat malt, brewed on the same system as barley malt,
does not become transparent so early as Ale produced
from barley malt, in consequence of wheat malt pos-
sessing much more gluten than barley malt ; ‘the obvious
eonclusion is, that to produce an equal effect, it is neces-
sary either to adopt such a system of malting as will
reduce the quantity of gluten, in each sort of malt, to
the same amount ; or, if such is impouible, or has not
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been done, then to endeavour to abstract the superflu-
obis quantity of gluten, obtained by solution in the
brewing of wheat malt, after’ it is extracted from the
malt.

What should be the system of madting to accomplishi
this objeet, I am not prepared to say; my own practicat
experience is much too limited, fo enable me to speak
with'any degree of confidence on the subject, and I can
ouly venture to give a theoretical opinion. .

That the substance called gluten, is, in germination,
decomposed, and its carbon uniting with oxygen is ab-
stracted, and becomes a component principle of a new
compound, called carbonic acid gas, appears 'to me
quite evident: and knowing that wheat malt possesses
more gluten than barley, the natural inference which
it np‘penl's to me, should be drawn therefrom, is, that
as there is more work to be done, more time and pre-
caution are necessary to effect the diminution of thie
gluten in wheat than in barley, by the process of malt-.
ing. : -

Practical observation, confirmad by theoretical in-
vestigation, has convinced me that the malting process.
of wheat should be much eooler, slower, and more
protracted, than the malting of barley; that the first
steep should be fer a shorter period, and that sprinkling
on the floor should be reserted to, as early as practicable,
and as often as required. .

That the grain should be worked thin and eool upon
the floor, yet not cold. That e’éery available facility to
the impartation of oxygen, pn’d the dissipation of the
earbonic acid gas resulting, 'gﬁpuld he supplied. That
the root and acrospire should be checked in its growth,
without being stopped, and that vegetative life should
be preserved as long as possible, to afford time for the
diminution of the gluten, and the increase of saccharum.,

Should a Brewer find it impracticable to reduce the
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quantity of gluten in wheat, by any system: of malting,
to the same, or any where near the same amount,. as in
barley malt, it then becomes neeessary that he should
endeavour to reduce it in the-process of brewing; and
it appears to me thnt there are two methods best cal-
culated to effect it :2-by long boning, or by an extended
fermentation. If it was possible, by any process of
extracting the soluble materials of wheat malt, to obtain
all such as was desirable, and leave behind the super-
fluous. quanuty of gluten, such-a mode would be prefer-
able to either long boiling oran extended fermentation ;.
but knowing of no such method, and conceiving that
none is likely to be knewn, I can only recommend such
as appears to me the best calculated to effect it.

To an extended fermentation, there is the strong ob-
jection, that in seeking for early transparency, it ‘must
be obtained by a sacrifice of fulness and flavor, which
will prove an evil that will moie than counterbalance-
theadvantage; the only method left, therefore, appears.
to me to be hy longer boiling.

Whoever has paid due attention to the subject, must
know, ihat the extract of malt, called wort,. is trans-
ferred from the under back to the copper, an homo-
geneous fluid; but that; as boiling commences and -
continues, its decomposition begins and progresses,.
proportionately, to the rapidity of ebullition, and the
time of its continuance. If wort is occasionally exam~
ined in a glass while it is boiling, small particles will be-
found floating therein, which-upon each observation are
found to increase in magnitude,until they have attained
to a maximum size, beyo‘ﬁd which they increase in
mumber, These flakes arq‘ coagulated gluten ;: and the
lenger a wort is boiled, tlie greater will be the quantity
of gluten coagulated.

There are two motives for the boiling of wort,. (al-
though not many Brewers are fully aware of more than



73

oneY;, to coagulate a portion of the gluten extracted from:
the malt, and to obtain a sufficient quantity of extract
from the hops boiled with it.

It is a usual practice with Brewers to boil the secomd
wort'longer than the first, and the motive (known or
not known ) is, that the second wort, containing more
gluten than the first, needs longer boiling to separate
it by coagulation. And ther why the d wort
contains more than the first, is hecause the gluten is not
‘80 soluble as.the Saccharum, and fecula ; and that which
is most soluble is first extracted.

In the Chapters on boiling and fermentation, I shail
enter more fullyinto the subject.

If therefore Wheat malt contains more gluten than
barley malt, the wort therefrom will also contain more ;
and if the difference in quantity is not abstracted by
coagulation, then there must be mere left to be got rid
of by fermentation. And if the Brewer abstains from
getting'rid of it by fernlentation, lest he-should lose
the desirable fulness and flavor, which his customers
require, then he must expect it to remain, as a preven-
tive of early transparency.

In boiling the wort of wheat malt, a longer period
than the wort of barley. malt, for the purpose of coa-
gulation, care should be taken not to boil the hops too
long, lest the terrene bitter should be extracted. They
may be put into the copper at any. period, before the
time allowed for boiling- expires, as the judgment dic-
tates. But more on this subject will be found in the-
8th Chapter on Hops.

As long boiling wastes both time and fuel, thereis a
powerful inducement to save both, by an adoptien of
the best system that can be devised in the malting of
wheat, with a view to the diminution of the gluten in
the malt house, rather than in the copper, and the
Jatter should only be resorted to as a remedial mea--
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sure, in case it could not be, or has not been, effected
in the former. Another powerful motive to an endea-
vour to effect this object in the malt house, rather than
in the copper, is, because in the latter the gluten coagu-
lated is of no value, but in the malt house itmay be
converted into the valuable materials of Fecula and
Saccharum.

I have before stated, thit brown wheat contains
more gluten than white wheat; and I have next to
state, that as far as my own experience goes, the ave-
rage produce of white wheat malt is about 19lbs, more
in density per quarter of malt, than can be obtaimed
from brown wheat malt. And as the general difference
in price between white and brown is in no way equal
to the value of the extra produce, and as the produce
contains less gluten, there is a double motive for giv-
ing it the preference.

Having pointed out the sole unremoved difficulty
which I have met with in the brewing of Ale from
wheat malt, equal in quality in every respect to such
as I have produced from barley malt, and having given
theoretical views of what should be the means used to
obviate it, I will next proceed to answer the second
question. Will it produce more extract?

The best reply which I conceive I can give, will be
found in the following memorandums relative to a wet-
ting of wheat, and a wetting of barley.

On the 25th December, 1833, wet 19 quarters, 73
bushels of wheat, which was bought for 20 quasters,
imperial measure. The wheat was imported from Dor-
setshire, and weighed 65lbs. per bushel. The principal
part was white, with a small quantity of browa mixéd
with it. It was very dry and swelled very much in the
cistern ; it lay in steep 64 hours; nipped early ; was
worked all through in mild wet weather ; worked thia
on the floor ; raked very much in its early stage, invtead
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of much turning ; dried in halves; ﬁml threwn on the
kiln, January 10th, 1834, E. 7: thrown off kilii, January
11th, E.11}.; 284 hours in drying. The other half was
then thrown on, and came off January 13th ; in couch
and on the floor 14 days; came very mellow to the
kiln, but considerably moulded ; thrown off the kiln in
a heap by itself. Laid to cool and mellow till J. anuary
27th, and 8lst, 1834, and was then screened and mea-
swred up. Quantity of wheat malt, 21 quarters, 2}
bashels, weighing 473lbs per bushel. Quantity of malt "
dust, 2 bushels 1} gallon, weighing 50lbs.

January 29th, 1834 ; brewed.10 quarters of the wheat’
malt, mixed with 10 quarters of barley malt, of the sea~
son, 1832-3, which weighed 403lbs per bushel..

Produce in Raw Wort :—
1bs, ths, 1bs, ths,
First wort, 31 barrels, at 85 6 per barrel is 1103 6
Second do. 27 do. at 28 3 do. is 764 1
Third do. 27 do. at10 5 do. is 983 5
Fourth do 284 do. at 21 do. is 598
——=—— 1bs ths,
Divide by quarters of malt 20)2211 0(110 5
Produce in hoiled and return Wort :—
1bs ths, 1bs, ths,
56 Barrels of XX Ale at 31 8 perbl.is 1780 8
93 do. of Table beer, at 13 5 ditto, is 128 2
283 do. of return wort at 3 0 ditto, is 85 5
B —-—— lbs, ths.
Divide by quarters of malt 20)1994 5(9973 prq
Extract of wheat and barley malt }Ruw ext. Bogsed ext,
1

(mixed) perquar. €110 5 4

‘which multiply by quartersof malt .. 20

. 2210,0 1994,5
Deduet from which, the preduce of ’ ’
10 quar. of Barley malt, at 97 lbs. ? :
per quar., in raw extract, and 83lbs 9%0.0 880.0
per ?uu. in hoiled extract, which oy ’
was found to be the average extract
of such walt, in previous brewings, ) ————————
Divide such residue by the 10 gs. of wht mt, 10)1240,0 1114,5

[ —
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‘Tv ascertain the quantity of extract obtainable, as
per quarter of wheat, agreeable to the above product,

as malt—
Multiply 111 43

by 21 'qum-'. 2} bus.
vduch divide by 20qrs wheat 20)2375, 8(1181!» 7% tenths
extract per quarter of wheat. :

‘The XX Ale from the above brewing was attenuated
(@ 111bs. 5ths. per barrel. VFebruary 7th, 1834, distilled
three quarts of it, which yielded 12 (liquid) ounces
(20 ounces to an lmperial pint) of Spirit, at 5.5 per .
Cent, over proof; equal to 30gs. 2qts. Ojpt. per 100
gallons at proof.’ .

By calculation it will be-found that, at lhe computed
-rate of production by distillers and the Excise, (one
.gallon of proof spirit for every 6lbs. of attenunation) the
.product should have been at the rate of 11 gallons of
Spirit, per 100 gallons of Ale:; and allowing for waste
and inaccuracy, it most likely was so.

From distillations of XX Ale from barley malt, free
from any acetons acid, I have invariably found the
product correspond with that realised from XX Ale,

-brewed from wheat and barley malt, mixed; and1 am
satisfied that the prevailing. opinion which exists, that
‘beer brewed from wheat malt is more intoxicating
than that which is brewed from barley malt, is not cor-
rect; provided the beer brewed from each'is of -tire
same density, and attenuated to the same extent; but
is perfectly correct, as relates to an equal length, drawn
rom an equal quantity of each malt ; for as the wheat
malt yields the most-extractsit consequently yieldl the
most spirit.

The brewing as aboye was for running guile Ale, nnd
the remaining quantity of wheat malt for Store beer,
the extract from_the latter being by the same mode of
.cemputation, about2lbs, per quarter less, which differ-
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ence may be accounted for by the greater extent of
coagulation consequent on longer boiling, and loss by
absorption of hops, consequent on ‘the use of a much
larger quantity.

1 must next request the attention of the reader to the
following memorandums relative to the particulars of
a wetting of barley, as a contrast to the wetting of
wheat.

-January 14th, 1834, measured into the: cistern, 19
quarters, 74 bushels of barley, from Poole, Dorsetshire,
weighing 54lbs. per bushel. Skimmed the Cistern,
produce about a bushel:; M.9steeped ; remained in steep
60 hours; first kiln thrown on February 1st. 1834.

February 24th, 1834, the whole of the malt from the
above was screened and measured up ; and the produce
in malt was 19 quarters, 63 bushels, which, with the
bushel of skimmings, was just equal to the wetting.

An imperial bushel of themalt weighed 413lbs. There
‘was 63 bushels of malt dust therefrom, weighing 134ibs.

March 5th, 1834, brewed the above malt, made up to
90 quarters from a heap of new malt of about the same
quality. :

Produce in Raw Wort.:—

’ Ibs. tha, Ibs. ths,
First Wort 26 barrels at'83 8 per bar. is 865 8
Seconddo. 28 do. at2] 4 do. is 767 2
Third do.26 do. at 9 2% do. is240 5

Fourthdo.32 do. at 4 0 do. is128 0
———— 1lbs.ths.

Divide by quarters of malt - - °20)2001 5(100 73
Produce in Boiled and Return Wort : —
Bs.Fa.Gs. Ibs.ths, Ibs. ths.
4100 of XX Ale, at 33 7 per Bar.is 1381 7
18 2 0 of Table Beer,at12 8 do. is 227 6
32 0 0 of Return Wort, 46§ do. is 148 8

which divide by 20 quarters of malt 20)1758 o879
—_———==



78.

To ascertain the quantity of extract obtainable, as
per quarter of barley, agreeable to the above product

as Malt: - :
1bs, ths.

Multiply 87 9 °
by 19 grs. 65 bush. of malt.

Divide by qrs. of barley 20)1741 5(871bs. ext. per quar-
ter of barley.

The half bushel short in the steeping of barley was
made purposely to correspond with the deficiency in
wheat. .

8wan’s Saccharometer, made by Mr. Joseph Long,
No. 20, Little Tower Street, London, the same in prin-
ciple and results as the S8accharometer made hy Mesers.
Dring and Fage, Tooley Street, Lopdon, was the in-
strument used on each occasion ; and to which applies
every reference as to density that has been and will be

- made in the previous and subsequent pages. In fur-
nishing these two examples, for the purpose of showing
the difference in the produce of wheat malt, -and bar-
ley malt, it must not be for one moment thought that
they are given as a proof of standard difference, or as
a proof of the average amount of extract, obtainable
from either sort; for on reference to the weight of
both, it will be found much above an average of years.
‘The third question I have already answered, by the
statement, that in practice I have found that white
wheat, converted into malt, yields a greater and better
extract than brown. ’

To the fourth question, ¢ What is the average produce
of either sort 2’ my reply is, that the average produce,
in my own practice, has been on wheat mait, brewed
in three different years; and on barley malt, brewed
in the last four successive years, as follows :—white
wheat malt about 108lbs. per qr. ; brown wheat malt
about 961bs. per qr.; and barley mait about 85ibs. per qr.
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To the fifth question, as relates to the comparative
value of barley mait, to white wheat malt, and brown
wheat malt, I must refer to the precediag observations
relative to the quality of the extract from each ; and
have now to uffer a few remarks, on the comparative
value of each, as relates to the quantity of extract ob-
tainable, If there was no duty on malt, or the duty was
charged on all grain steeped, at one amount, in its dry
state, previous to wetting, deducting for skimmings,
there would be otte difficulty less in the way of making
an aceurate calcalation.

But as the case stands, we must be content to take
the experience of an average of years, to arrive at the
average difference in the amount of duty paid on wheat
malt, and barley malt; and by adding that difference
to the legal duty of 30s. 8d. per quarter, we come at
the legal charge of duty payable on wheat malt. This
I have done, and find the average difference of duty
paid between each sort, in three years, was 2s. 8d. per
quarter, which adled to 20s. 8d. the legal duty, will
make the comparative duty on barley malt, 20s, 8d.
and on wheat malt, 23s. 4d. And by taking such an
amount, should it be above the experience of others,
they can on reference to the annexed Tables, make
such deductions as they think proper. The average
increase inmaking may be fairly stated : —white wheat
5 gallons per quarter, brown wheat 4 gallons per quar-
ter, barley 2 gallons per quarter.

Having furnished the most correct information which
1 am able, for tlie purpose of affording materials for the
basis of calculation in constructing the following Tables,
amd cautioning the reader not to rely on them as ac-
ci:rntle, but an approximation to accuracy; 1 next pro-
ceed to show the purport of, and the method of pro-
cedure in, their construction.

"The purport of No, 1, 2 and 8 Tables, are to show
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the relative value of white wheat melt, against brown
wheat malt, or barley malt, oreither sort, against the
other; and are constructed without reference to duty,
on the supposition that suech Tables may be of service
to British Brewers, at some future period, should the
duty on malt be removec; or immediately so to the
Foreign Brewer, who may not be subject to the pay-
ment of duty.

The purport of No. 4, 5 and 6 Tables, are to show
the relative value, with the duty charged on each.

On the data furnished, the quantity of extract ob-
tainable from a quarter of each sort of wheat and bar-
ley, manufactured into malt, including the increase,
will stand about as follows :—

White wheat 116lbs per quarter
Brown ditto 102  ditto
Barley ditto 88  ditto

Taking the lowest price of white wheat at 40s. per
quarter, brown wheat at 35s. and barley at 20s, per
quarter, and adding 4s. per quarter to each price, as
the expense of conversion into malt, for the first set of
of Tables; and adding to such amounts the respective
duties on each, for the second set of Tables, we have
as’the basis of computation

White wheat. Brown wheat. Barley:
: . £ 8. d £ 8. d. £ s.d.
COost per quarter 2

00 1150 100

Expense making 0 4 0 0 40 040
‘ 2 40 1190 140
Duty .. 184 1 8 4 108
3 7 4 3 24 348

The next process is to ascertain the cost of 100lbs.
extract from each sort of malt, calculating on the ave-
rage produce, and cost of one quarter of each, includ.
ing the increase, as above.
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£sd White Wheat. 2+ 8
Bf 1161bs. cost 2 4 0 what will 100ibs.cost ? ans. 1 2T 1A
1f 116lbs. do. 3 7 4 do. do. 100lbs. do.? ans. 2 18 0}

. & s d 'Brown Wheat. £ s d
I£1031bs. cost 1.19 4 what will 100ibs cast 7 ans. 1 18 9§
I 102lbs. do. 3: 2 4 dov do. 100ibs-do, 2 ans. 8 1 1§

£s4 Barley. T8 @
1 88lbs. cost 1 4 0 what will. 100ibs, cost % ans. 1 7 8
M 88lbs, cost 2°¢:8- do. do. 100ibs do. ?-ans. 210 &

The following Tables appear to me so plain and obvi--
ously simple as to require no explanation, and altheugh.
not to be depended upon,. as furnishing such results as.
‘may be by every, or any person, invaniably realised ;, yet.
are well calculated, I trust, to afford the means of judg-
fng which species of grain is mest profitable to purchase-
as relates to quantity of produse, agreeable to the mas~
ket price of each.

One example may serve to show their wse. The-
prices of while and brown wheat and barley, in the-
market, may be.45s. 40s, and 95s. and the -brewer is-
desirous to know which will afford him the most profit.
as relates to the quantity. of produce.of each, in order .
that he may be governed in making his- purchase for-
the purpose of converting either sort into malt. 1f no
duty is payable on malt, he must refer to the first ce-
lumas of each Table, No. 1,2 and 8, and find the severad
prices named and againét each he will find, in the
third columns, the several costs of 100lbs. density of
extract from each, to be 42s. 23d. 43s. 13d. 44s. S3ds

But if malt is subject to a duty in ratio of the amount
ealculated, be must then refer to the first celumns of
the several Tables, No. 4, 5 and 6, forthe pricesof each -
sort of grain, and against each, in the third eolumns,

e will find the several costs of 100ibs, density of ome-
tract from each, to be 63s. 44d. 666F and 67s. S4d.
=
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TABLES WITHOUT DUTY.

N.
WHITE WHEAT. BROWN WHEAT, BARLEY.
" Wheat 1 of
Malt M
per of per per of  per per
s s. o do s 3 [} 8. [N
44 1 8 @ 389 20 gg
41 45 36 40 21 '
42 46 37 41 22 26.
48 47 38 42 1 8 97
44 48 4 39 43 1 % 28
45 49 23 40 44 13 25 29
46 50 1 41 45 11 26 80
47 51 113 42 °46 1 27 8k
48 52 93 43 47 28 32
27
30
3L
52 56 S 47 51 32 36
53 57 12 48 52 33 87
b4 49 58 11 34 38
55 59 104 5 5 1 85 89
60 [ 8 51 55 1 . 36 40
57 61 7 52 56 1 37 4l
58 62 5§ 53 57 38 42
59 63 33 54 58 1 39 43
60 64 2 55 59 40 44
61 65 0} 56 60 41 45
62 66 103 57 61 42 46
63 67 9° 58 62 i3 a7
64 68 7F 59 63 19 44 48
65 69 b3 60 64 45 49
66 70 4 61 6§ 46 50
67 71 1 62 66 47 5L
68 72 63 67 8 48 52
69 73 64 68 8 49 53
70 74 65 69 50 4
71 75 66 70 7 51 55
72 6 67 il 52 56
8 N 68 72 58 57
74 78 69 73 54 58
75 79 : 70 74 55 59
76 8. 1 7 75 56 60
71 8l 72 76 57 61
82 73 58 62
83 4 5 63
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TABLES WITH DUTY.

' . N
WHITE WHEAT, BROWN WHEAT. BARLEY.
of ol
K 1001bs.
Wheat Malt Wheat Malt Barley
per of per of of
[N s. d. s d. s. 8. d. s. 8, s d.
40 67 85 62 2 44
41 68 36 63 21 45 8
42 69 37 64 22 46
43 33 65 23 47 2
4 7L 89 66 24 48
.46 72 62 40 67 25 49
6 73 41 68 2 50
47 ' 4 42 69 1 27
48 . 75 43 70 28 52
49 76 44 171 1 29 8 1
' 1 8 45 T2 80 54
51 «+ 78 46 73 3l RS
52 719 47 74
53 80 48 75 88 57
5 8l 49 56 94 58
85 82 50 77 7 85 59
83 5L 78 76 86 60
57 84 52 79 37 61
85 53 80 88 62
9 86 5 5t 8l 89 63
87 55 82 40 64
‘6L 88 56 88 41 65
89 4 57 84 42 66
63 9 4 104 58 85 43 67
64 91 4 84 59 86 44 68
65 92 4 n 60 87 45 69
66 93 4 61 88 46 70
67 94 4 3% 62 89 47 71
68 95 2 63 90 48 72
69 96 4 64 91 49 73
70 97 4 65 92° 50 74
71 98 4 9 66 93 51 75
.99 4 67 94 52 76
100 68 95 88, 171
101 4 69 96 54 8
02 4 S0 97 85 19
1 Tl 56 80
11 2 9 57 81
7 100 58 82
8 7 59 83
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Whatever may be the indications of the Tables, us
welates to the comparative value of each sort of graia
for the purpose of Malting and Brewing, bearing in
4mind the data on which they are calculated, the Brewer
shonld take into consideration, the relative quality of
each species -of grain that may be offered him; the
&knowledge acquired.by his Maltster, of the process of
malting each; and his own, as to the brewing of either
oort of malt,-he may.make ; and draw such conclusions
from their indications as best suit his views.

" We next come to the sixth and last question pro-
posed, *¢ What is the.proper and best method of malting
wheat, and brewing wheat malt?”

As relates to the proper and best method of mltin‘
wheat, I have stated my inability to furnish any satis-
factory practical information, for want of sufficient ex-
perience, and have stated my theoretical views of the
subject, and.repetition must be unnecessary.

-1 feel quite incompetent also to give conclusive and
satisfactory-practical information relative to the brew~
ing of wheat malt, either in a state of admixture with
barley mait, or alone, on the same grounds ;- but as such
as I can give on a subject so little understood may
prove serviceable to others, I am prompted to furnish
ite :

1 have befere stated that wheat possesses more glaten
{ban barley, and such being the case, if its reduction
in the process of malting is not effécted, so as toleave the
amount possessed’by wheat malt, the same as by bar-
ley malt, the process -of -first mashing proves mere diffi-
cult, and the goods more Kkely to set, in proportion to
the difference in quantity of gluten possessed by the
former above the latter:.

Wheat malt being heavier than barley malt, yet the
husk thinner and lighter, it lays closer together in the
woash tun, and its several parts are less accesiible, by
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the mashing menstruum ; it becomes therefore neces-
‘sary to adopt precautionary measures to prevent the
‘setting of the goods, whether wheat malt is brewed
- alone, mixed with barley malt, or any other substance.

I have brewed wheat malt with barley malt,in the’
- proportions of one-fourth, one-third and one-half of
wheat malt ; with coarse bran in varied proportionss
and without the admixture of any other substance ; and
have never experienced any difficulty in getting the
wort from the goods, although 1 have heard-others say.
that they have met with much difficulty, when they
-have only used a small-quantity of wheat malt mixed
+with }nrley-mklt. And I conceive myself indebted for
‘the invariable success I have experienced in brewing
it under every circumstanee, to the choice of a right
first mashing heat, as enabled, by the arithmetical
-mode of calculating it, as detailed in the 5th, Chapter,
under the head of ¢ First mashing heat.”

I have never met with any difficulty in brewing
wheat malt, ground with stones, but prefer its being
crushed between rollers.

1 have pursued the same system of brewing wheat
malt;in a mixed or anmixed state, -as barley malt,
agreeable to the method detailed in the succeeding
Chapters, with the exception of boiling the worls
donger, and pitching the tun with less yeast. The ex-
4ra time of boiling, and the difference in the quantity
-of yeast, cannot be subject to any rule, but must be
~decided by the Brewer's judgment.

L aa e ool & o



SCHAP. 11V,

THE QUALITY AND STATE OF MALT FOR
BREWING.

Having in the ‘first chapter ¢ on Malting,’’ erdea-
‘voured to impart some useful information to Brewers
‘who make malt for their own consumption, it appears
to me, that a few hints to those who purchase malt,
either from choice or necessity may be acceptable, and
%o which a separate Chapter may, with propriety, -be
devoted.

As a general rule, I conceive that the Brewer, whe
is a purchaser of malt for his own brewing, is labuur.
ing under several disadvantages to which ttre Brewer,
making for his own consumption, is not subject.

But as an 'exception to that Rule, if a Brewer has
mot a sufficient knowledge of the process of malting, as
to be enabled to judge whether ormot the maltster he
<employs is able or willing to make him good malt, or
cannot really engage a man who is able or willing, then
he may probably purchase o more advantage, than he
can manufacture for himeelf; or should he not be able
tomake sufficient for his annual consnamption, during the
proper malting season, it will be better for him to obtain,
by purchase, the extra quantity he needs, of such malt,
as has been properly malted in the right season,rather
than commence malting before the grain is in a fit state,
or continue after the weather has become too warm, for
the sake of saving the difference in the price, at which



he can make and pprehase at s becanse he will fing that.
malt thus_purchased, will most probably yield as.much..
more, and as mach better produce, as will compensate
for the difference in the cost.

A Brewer who makes malt for his own cemsumption,
has an eye to the quality and quantity of tbe product.
in the mash tun. But the Maltster who makes malt for-.
sale, has a view to the product by measure.

The former works his grain cool, steady, and short ;.
the latter, warm, hastily, and the back to the extreme.
The former dries his grain slow, gradual, and home ; and
pale, or amber, or a point between, as his Trade re-
quires ; the latter quick, and therefors dry without,..
and raw within, nor forgets {o bleach and sprinkle to.
improve both appearances and measure. )

The former screens his barley, and. extraets the light
graing, &c. before he wets, or skims his cistern well 3 .
the latter takes no such pains and trouble.

Fhe former buys the choicest barleys ; the latter is
not so nice or scrupulous. )

If the former cannot purchase well at home, as re<
lates to price and quality, he frequently imports from
distant Counties ; the latter seldom or ever does..

The Brewer who buys his grain well and converts it..
into good malt, saves not only the difference in price,
between its coss .and what he can purchase it at of a .
Maltster, but he commands a malt of such a qualjty, as .
he cannot purchase at any price; and on which no well .
disguised trickery may have been played.

These observations apply well to pale malt, but with .’
peculiar force and propriety to blown brown nialt, ma~
nufactured for home use or sale,

In one season upon premises belonging to a Brewer,
I have known the average increase on the pale malt,
made during the season, was two gallons per quarter,
and the average increase upon blown brown malt,#t..
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three Bushels two gallons per quarter, and both made-

with a view to the best profit, in the mash tun. What:
would have been the diﬂ'erence, ifsuch had been mdo .
for sale ?

‘The average cost of the pale malt per quarter, was: .
55s. 8}d. and the average cost of the brown, from the .
same barley, was 41s. 9d. per quarter.

The brewer who makes his own malt can, whenever
it may be requisite, pass his malt over the kiln, for the-
purpose of freshening it, in case it is become slack, or
giving it more color, in case his Maltster may have
failed to give it sufficient; but the purchaser only of
malt, might not be able, or without much inconveni-
ence and expence, be able to effect such salutary ope-
rations. ]

In the Spring and Summer months, when fermenta-
tions are difficult to eontrol and check, and when .
beer cannot with facility.be furnished to the Public in
a clean and perfectly transparent state, the passing of
the malt over the kiln, and the addition of as much
colour to pale malt, as will place it in a medium state, .
between palé and amber, will assist the Brewer moat
materially and beneficially, in effecting so desirable-
an object.

A brewer who makes his own malt, can cause a
change of the steep water, as often as may be requisite, .
to deprive barley of that feetid oleaginous substance,
residing in the external skin, and with which the steep
water is so abundantly impregnated, which is evidene
ced by the change in color, and the unpleasant odour ;.
and thereby avoid an impartation of it, to the wort in
brewing ; but as a Maltsier for sale is perhaps not aware.
of the liability of impartation, or may be regardiess of it,.
(as his malt would not be improved in its appearance
therehy, consequently would not sell the better for it,)-
he, therefore, will not submit to the consequent labour.
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Tife Brewer then, who is a purehaser of suclimailf;.
stands not upon an. equal footing with the Brewerr .
who makes his own and adopts the best system. of’
malting.

It is this ompyreumntic oil which gives to- grains
spirit its unpleasant smell, when-the Distiller's grist is-
evmpused of a large portion of unmalted barley, .and*
forms the strong oharacteristics of Feints, which is the-
. Jast produce of spirit in distillation.

The Brewer who manufactures his-own malt, may
appropriate his fifst and latter wettings, or any inter--
mediate wettingn, which may not prove satisfactory, to-
the manufacture of amber, or blewn brown- malt, but *
which in some Counties is never done by the Maltster-
who makes for Sale, eonsequently, the purchasing: *
Brewer obtains that ﬂ)ecieﬂ of malt, for ale brewiag, .
‘which the other avoids ; and whether or not a Brewer.:
brews Porter, he ¢can always ensure a sale of it, and'»
probably to a greater advantage than bfewing it.

1t is well known by those who are conversant with:
malting, that the first few wettings of barley do not,.
as ageneral rnle, produce: malt of as good quality, as
such wettings which are in work, when (what is called)-
¢t the Houwse is in good working order.”” Again, severe-
or excessively mild ‘weather; or some other untoward:
elrcomstange, may, in the course of the season, eawse-
a wetting to come to the kiln in bad condition, and- the-
Brewer who purchases a stock. of barley, to make melt:
oqual to the year’s consumption, is often overtaken by
‘warm and unseasonable weather, previous to the ter-
mination of his malting operations, and in such case-
be finds it advantageous te dry off, for brown malt,.
jmstead of pale,

A Brewer who makes bu own malt, pmham bis-

1 4
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barley, and manufactures it into malt, &t the ‘same time
the Maltster does, who makes it for sale, The latter
makes it for a natural and reasonable profit, and often
obtains an unnatural and unreasonavle profit, at a time
when malt experiences an advance in price, resulting
from some adventitious cause. The purchasing Brewer
pays both the reasonable and unreasonable profit. *



BREWING.
CHAP. IV.

GRINDING OR CRUSHING.

Much diversity of opinion prevails relative to the best
mode of preparing the malt for infusion in the mash
tun. Some believe it is best to pass malt through rol-
lers, which, by pressure, break the skin, and flittening
the grain, and destroying the attraction of cohesion,
among its parts, presents a large, yet connected surface
of soluble particles to the menstruum administered.
Others imagine that grinding is preferable, bat yet
differ in their opinions as to the requisite degree of
fineness in grinding. . '

Such opinions remind me of the tale of the Travel-
lers and Camelion 3 and part of the same reply may
with propriety be given, ¢ you all are right, and all

wrong,” for a diversity of circumstances, occasion-
ally render each mode the most desirable ; and I am of
opinion, that no Brewer should be without stones to
grind, and rollers to crush, in order to use either, as
tircumstances may require.

But as.a preliminary step to the attainment of an
experience, sufficient to direct the judgment, it is ne-
cessary to take a view of the different qualities and
state of malt, which come under the Brewer's opera-

The Brewer’s object is to extract by solution, and
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-separate from other substances, the saccharum end Te-
<cula of the malt, with a sufficient portion, and no more,
of its gluten. Care is requisite that he does not defeat
his object, by-extracting the fecula in an insoluble,
Gnstead of in a dissolved state, as is-frequently done,
‘by ¢oo low mashing heats: (in -a:mode similar to the ob-
#tainment of fecula, in the making of starch); and also
*by dissolving too much of the.gluten of the malt, by
rt00 high mashing heats, and thereby -causing such an
ijntimate combination of the saccharum and fecula with
:the gluten, making a thick and gluiinous compound,
:as <anuot bé separated from the malt, and therehy
arendering the whole ocentents of the mash tun,“fit only
for food to-cattle.

But the cause of these eﬂln are not to be attnbuted
40 a defect in the mode’ of grinding; or to grinding,
instead of crushing between rollers, or the reverse-;
sbut to the application of -an improper extracting heat.
‘Nevertheless, if teo high, er too low:a heat is taken,
~erushing er. coarse grinding may sive a wort, whieh
-otherwise-would-hiave been lost,

To such .Brewers as have not an experience qntl
‘knowledge, sufficient to dietate to them, what mashing
+heat is ‘requisite, upon & previous examination of the

" smalt, coarse grinding or crushing, must be to them the
-enfest mode; because the particles, not being so mi-
-nutely -divided, the .affects as described, arising from
400 lowr or.too high.heats, arenot so likely to ensue.

~ Those who from defective mechanical ssrangements
sustain a very considerable loss of saccharum and fecu-
Aa, which is borne away by the air, whean in grinding
sthe particlées are too minutely - divided, ‘will -find crush-
sing-or-coarse grinding preferable.

But with such as have a competent knowledge of the
$hrewing business, and possess the means and disposi-
stion 10 make -the necessary mechanical -arrangements,
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~either crushing, high or low grinding; woiild be resorted
+to, according to the state -and quality of the malt.
Malt well made, and not damp, is perfectly free and
- pulverulent, and coarse grinding or crushing effects a
sufficient subdivision of its component parts, as to ena-
ble the menstruum to dissolve those.which are' soluble,
- and is preferable to low or fine grinding, as it prevents
" the loss of s0 much saccharum and fecula, which the
- greatest mechanical conventences cannot entirely pre-
‘wvent. But malt, which is slack,or of bad quality, pos-
- sessing” but little saccharum and fecula, or part of its
- fecula, not converted into saccharum, which, by a gosd
vprocess of malling, might have been, a low grinding of
such is preferable, ifa suitable mashing heat is takem:
but causes a greater liability of setting the goods, if an
+Jmproper heat is taken. And such malt, I imagine,
-would also be somewhat improved, if, after being
:.ground low " (fine), it was in that state exposed awhile
to the action of atmospheric air, therefrom absorbing
-oxygen, and thereby increasing the quantity of sac-
- charum.
Although I am an advocate for the occasional use of
- stones, either for coarse or fine' grinding ; yet I wish it
to be undefstood, that 1 most decidedly prefer crushing,
~unless malt is unavoidably of bad quality, or in a bad
- state, as to keeping. But grinding should ever be re-
sorted (o as a remedial expedient, for an unavoidable
-evil; and not as a preventative or curative. Every
Brewer should take care that all the mechanical and
- other arrangemeuts of his Brewery are made on right
cprinciples ; that he obtains good grain for malting, or
good malt, by purchase, if it is to be got; that he
- causes it to be well malted and well preserved, after it
-3s malted ; and he will find that when such' measures
can be, and are pursited, that crushing his malt for
-mashing will be the best method.
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The proper mechanical arrangements for erushing
or grinding, should comprise one or more hins, to receive
the whole malt, placed a sufficient height above the
rollers or stones,so asto allow the malt to pass from
the bins to the rollers or stones, over inclined wire
screens, so arranged and connected with the machinery
of the mill, as to separate the whole of the malt dust
and any extraneous substances mixed with the malt
from it, without the necessity of any previous screening
by the usual malt-room screen.

The malt should next pass from the rollers or stones
into a ground malt bin, placed sufficiently high above
the mash tun, as to admit of the malt running into it,
by a covered shute, &c. Such an arrangement will save
much manual labour, and much of the very best por-
tion of the malt, of which too much is frequently lost
- by grinding into sacks.

D 220 o o oV 2V



CHAP. V.

FIRST MASHING HEAT.

The malt being prepared for infusion, the first process
is the preparation of the menstruum (water or retumm
wort), at a suitable temperature, for the purpose of
dimeolving.those soluble materials which the malt con~
tains. And truly important indeed is this first step in
the process! For on the suitability of the temperature,
of the mashing menstruum, in every stage of mashing,
depends the successful issue of the process; but more
particularly as relates to the first mashing heat.

The reader has already been apprised, that malt con-
tains several substances ; and it now devolves on me to
state that, as a necessary prelude to the production of
good beer, it is requisite that the whole of the sac-
charum and fecula, and but a portion of the gluten,
which malt contains should be extracted. To obtain
the whole of the saccharum and fecula, and but a part
of the gluten, a certain temperature of the mashing
menstruum is necessary, to compietely dissolve thz one,
and partially discolve the other.

- Ifit was possible, in common practice, that a Brewer
could ascertain the exact quantity of each of the con-
stituent substances of the malt which he brews, at
each successive brewing, then it would be truly desira-
ble that he shonld endeavour to find out what propor-
tion of gluten he ought to extract from the malt ; and
in the next place, what weuld be the most suitable
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mashing heat to-effect his purpose. Such an-attabme-
ment might constitute the possessor, the master of a-
eompleat and perfect system of malt extractions but-
if analysis is the only medium, to the acquisition of.
such a knowledge, it must be obviously plain, that the

cost and labour of the obtainment would not be coma

pensated by an adequate value in the result, V

Although I.am perfectly aware, that to.-endeavour:
to attain to a perfect system in the production of mahy.-
manufactured articles, may not ensure a profitable re,
sult, it does not follow that it may not be bighly ade
vantageous to a manufacturer, to push improvement to-
the point where advantage ends, and loss begins; but
such endeavours should be under the control of a.
sound judgment.

The generality of writers on the subject of Brewing,
furnish their readers with the information, ;that the-
first mashing heat should be from 160 to 180 degrees;:
but they give no reason why it should be so. They very
easily and conveniently furnish a scale sufficiently ex-
tensive to err in; but they yield no proof of ‘the _coi--
sequences of the errors which may be committed, If.
a Brewer, relying on such vague and unsatisfactory
directions, conceives it quite immaterial. what may be-
his first mashing heat, provided he keeps within the-
prescribed limits, he must necessarily sustain a very
considerable loss of extract, frequently; and be subject
to continual variationsin the quality of his beer. He:
may possibly take his heat at 160 degrees, when it
should be 180 degrees; and again, at 180, when it.
should be.160. And what is to prevent him from so-
doing ? At all events, it cannot be by any information .
(worth receiving), which any such aunthors furnish.

1 believe that very many Brewers make it an invari-
able rule to mash with water or return wort, at one
beat, the first mash, all the. year reund, and at the
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temperature of 170 dezrees or thereabout, choosing it
as a medium between the extremes of the scale fur-
nished ;.and, in the absence of asa.tinﬁiétor'y knowledge
of the subject, they doubtless do rigllt:

But more accommodating than:such authors, I give a
scale, as will be seen by the following Tables of mashing,
heats, exhibiting an average difference of ahout 49° be-
tween the extreme points. And if I was merely to state
that the first mashing heat should be taken from 155 de-
grees to 204 degrees, and the same principle was to be
pursued by my readers, relying on the correctness of
my assertion, as is done by many of the readers. of
other authors, 1 should expect more anathemas than'
blessings for the statement.

Destitute as we are, and possibly ever may be, of the
means of ascertaining, with sufficient practical facility,
the quantity of each of the component parts of the
malt to be brewed ; and from such data, to determine
the most suitable first mashing heat, so as to dissolve
the whole of the saccharum and fecula, and a proper
proportion of the gluten, we must have recourse to the
best practical means of judging which. we can obtain ;.
and on which L now. propose to make a few observa-
tions. |

-8ome of the same authors, to whom I have before
referred, inform us, that if the first wort comes down.
from the mash tun, into the under back, at from 144 tq
150 degrees of heat, when about half-down, it is a
decided proof, that the firt mashing heat was cor-
rectly takep.

This fact is founded upon the results of a long. stand--
ing experience, and upon the observations of those
who have found that when the wort has so come down,
that the malt has then yielded a good extract, &c. and
the beer produced has proved good. But although it is:
doubtless very pleasant .to know when we bave-done

r
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right, it wonld unquestionably be much more pleasant
and profitable to know at all times how to do right
before hand, instead of merely knowmg it after that
we have so done.

As relates to the first mashing heat, I feel much
pleasure in being able to say, that 1 have discovered
the means to tell a priori, what should be the first mash-
ing heat, that will ensure the worts coming down at
from 144 to 150 degrees, or any other Heat; and I can
truly say, at the end of about 20 years’ extensive prac-
tice, I never remember to have found the first wort
from any Brewing, in which I have been engaged,
running off at a heat beyond due limits on either side,
when about half run down. And the means by which
so desirable a result is obtained, it is my province now
to disclose.

A little reflection must convince any one, that ifa
quantity of water, (say) at 180 degrees of heat, is ad-
ded to a quantity of malt; and the resulting wort
comes off at from 144 to 150 degrees of heat, or either
more or less, that there must be a cause for the diffe.
rence, and probably more causes than one.

Tt is usual with some Brewers first to shoot the malt’
into the mash tun, and then add the menstruum to it,
running it from the copper into a trunk, fixed vertically
‘at the side of the mash tun, with one or more orifices
at the bottom, discharging the liquor between the real
and false bottoms of the mash tun, or else by an en.
closed pipe, connecting the real bottom of the mash
tun, with what is termed a safe (a vessel receiving the
liquor first from the copper,) and the connecting pipe
conveying it between the real and false bottoms of the
mash tun. By either of such methods, it is usual to
adjust the mashing heat of the menstruut\n, in the
copper.

In two different Breweries, 1 have ascertained that
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the average loss. of heat of the mashing liquor was
eleven degrees in its transit from the copper to the
mash tun in one Brewery, and but three degrees in the
other. Now suppose, that in both Breweries 1 had
adjnsted the heat of the mashing liquor, in the copper
to 170 degrees, the consequence would have been that,
*in one premises, I should have mashed with liquor at
159 degrees, and in the other at 167 degrees. ‘In the
first case, the liquor ran from the copper into a safe,
and from thence info the bottom of the mash tun, by a
copper pipe, and as the mash tun was placed aPout six
feet ffom the copper, and the conveying pipe situated,
s0as to be subject to a considerable draught of air, a
more than usual loss of heat in transit was the conse-
que; In the d case, the mash tun was placed
close to the copper, and the liquor ran direct therefrom
into a trunk, as before alluded to:

It must be evident therefore that, as on the premises
referred to, so great a différence in the loss of heat was
experienced; it is more than prebable that many
Brewers arc sustaining an equal loss, and some not
conscious of it.

Some Brewers make it their practice, first to get
their mashing liquor into the mash tun, then cool it
down .to what they consider a right temperature, and
afterwards add the malt, continuing to mash during the
time that it is running in, and at first sight this may ap-
pear much the most consistent and advantageous me-
thod. But on reflection, it appears to me that such
method is not the best, and that the continued mashing
during the time it is running in, is the most objection-
able part of it. For if reference is made to the Table
of mashing heats contained in this Chapter, it will be
found that the larger the quantity of liquor used for the
first mash, the less should be its temperature ; for if it
is desirable that the first wort should gome down ata
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temperature of from 144 to 150 degrees, or {hereabout,
{which I believe it should) whes: about baif :down, or
in other words, that the temperature of the liquor and
malt when mixed, should be at from 144 {o 150 degrees
in the mash tun; then it will‘be found indispensably
requisite, that in order to enrure the obtainment of such
a temperature, due regard must-be paid to the quantity
and heat of the mashing liquor, lnd the- quantity and
heat of the malt.

Assuming it as a fact, that the bent and largest ex-
tract 01' the soluble materials of the malt is made, when
the mean temperature of the liquor and malt . mtxed is
from 144 to 150 degrees of heat, it must be evident, that
the sooner that such mead temperature s acquired the
better, and that the best way to effect it, is to get the
two bodies together, and mix them as quick as possible.

But in case the liquor is first got into the mash tun,
and adjusted to a right heat, and the first malt which
- falls upon the surface of the liquor is stirred in, and the
processo fmashing is continued-as the malt runs down,
—it is quite plain that the first pertion of the malt comes
in contact with the liquor.at its greatest heat, and the
last portion at its lowest heat, and that a gradual -di-
minution in the temperature of the mashing liquor takes
place—from the time the first portion of malt is added,
until the whole is down. Xf then, the best extracting
heat is at from 144 to 150 degrees, and a portion-of the '
malt issubject to the action of the hquoratat‘emperatnm :
of (say) from 170 to 180 degrees, is not a loss of extract
from such portion an ry arising from
the partial setting of . the goods; the loss diminishing
grddually as the mashing progressively advances.

It appears to me preferable, that. either in:case the
liquor is added to the maltor the malt to the liquor,
that the addition should be compleled before mashing
eommences, for although that portion of the-malt whick
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comes in contact with the surface of the mashing liquor,
must unavoidably be subject to the improper tempe-
rature, yet that portion is but small, compared with the
whole bulk, and while the additionis making, a portion
of the heat trom the mashing liquor is diffused among
the malt, and the lafterbecomes gradually prepaggd
for the process of solution, before the mashing com.
mences, ' '

To those to whom the addition of the liquor to the
malt is most convenient, or in some ‘cases absolutely
necessary, I must strongly recommend that they care-
fully ascertain, by a series of examinations, what is the
average loss of temperature sustained by the mashing
fiquor in transit, from the copper to the ‘mash tun, and
in taking the heat of the lig in the copper, that
they make suitable allowance for such loss,

Having endeavoured topoint out clearly the necessity
of correctly taking a‘right first mashing beat, and such
being done, then properly mixing the malt and mashing
liquor, and with as much speed as possible : I will next
endeavour. to point out the means by which may be
ascertained, what should be the correct mashing heat
of the liquor, so as that the mean temperature of the
goods when mashed, may be at from 144 to 150 degrees
of beat, or thereabout.

But before '1 attempt to infurm the reader of the
method, I must inform him that I by no means consi-
der it a perfect one, but as probably the best which
may be attainable.

The principle of the method is to ascerlam the beat
-and weight of the_malt, then to find out the weight of
the liquor intended to mash with ; and taking the mean
Aemperature of the goods after mashing, at any point
from 144 to 150 degrees ; then to dgduce therefrom, at
‘what temperature the mashing liqu®F should be, so that
the admixture may be of the reguired heat.

o
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Example—.A Brewer is required to mash 20 quarters
of malt, weighing 40lbs. per bushel, and at a tempera-
ture of 50 degrees, with 40 barrels of water, weighing
8601bs. per harrel, and it is required that the heat of
such malt, and water when mixed, should be at 144

rees. Query ! What should be the heat of the 40
rrels of water?
Weight of malt, per bushel - 4% 1bs.

Bushels per quarter - -

Weight of one quarter malt - 32 .
Quarters of malt to mash ‘- 20 .
Weight of 20 quarters ofmalt - 6400

Heat of the malt - - 50

Heat & weight of 20 grs. of malt 820000

Weight of an imp. bar. (85gs) water er 360 Ibs.”
No. ot bars. of water lor mash - 40

Weight of 40 barrels of water 14400 Ibs,
Weight of 20 quarters malt - 6400

Wt. of 40bls, water & 20qrs. malt 20800
Required heat of water and malt, 144 degrees.
when mixed —_—
83200
83200
20800

Total heat and weight of goods 2995?00 when mashed.
Subs(ract hent and weight of 20000 degrees.

20 malt
Divide by thc welght of 144001bs.)26/5200(185§° of heat
40 bars. of water 14400 of mashing
water

14400)44800(3
I ‘ 1300

1600

1
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To a reflecting person the imperfections of this rule,
will doubtless be apparent. The liability of a difference
in the temperature of the malt, in different parts of the
same heap; ‘the difference between ‘the weight of
a single bushel of malt, weighed for the occasion, and
the proportionate weight probably of the whole grists
the difference between the weight of a barrel of cold
and hot water ; the difference between the weight of a
bairel of water and return wort ; the loss of heat during
the process of mashing; the increase in active heat
arising from the cenversion of latent into active heat ;
the consequence of decomposition by solution; and a
few other points may be urged against the method.

But it should be observed that all these objections,
and others in addition, may, with as- much and more
prOpriet'y, be made to any fixed and arbitrary standard
of heat, which is adopted upon any other principle, and
it does not follow, that because we cannot attain to
perfection, that we should not approach as near to it
as we can, consistent with the convenience of common
practice, based on careful and industrious principles.
And to judge fairly of the merits and value of a system,
we should weigh the products against the cost, the la-
bour and the inconvenience of carrying it into effect.

Another objection may very naturally l{e urged to the
adoption of this mode of ascertsining what should be
the first mashing heat, on the ground that malt will
vary véty much in weight; if not much during the
same year, yet it may in different years; and that to
weigh a bushel of malt of every Brewing, and make a
calculation on every occasion, would be a task too
burdensome to accomplish. For such objectors, and
for the convenience of those who do not regard a little
labour, for the obtainment of areal advantage, I have
constructed the following four Tables of mashing heats,
for barley malt, weighing 36ibs., 38ibs., 40lbs. and 42ibs.
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per bushel, which will comprise the whole of the gene-
ral extreme difference in the weight of barley malt,
and they will be found to give the first mashing heats
at a temperature, whén ground or crushed, and at the
time of mashing, varying from 40 to 80 degrees, and the
quantity of the mashing liquor varying from one a.nd a-
half to five barrels per quarter.

If thercader refers to the 2nd Table, he will find that
should his malt weigh 38ibs. per imperial bushel,and he
intends to mash with two imperial barrels of liquor per
quarter of malt, and the heat of it at the time of mash-
ing is 40 degrees, that the first mashing heat should
be 188 degrees, but if on the contrary, the heat of his
malt should 'be 80 degrees, than the mashing heat should
be 171, making a difference of 17 degrees. And allow
me to ask any Brewer, if in the winter months, lhe.
heat of his malt, may not frequently be as low as 40
degrees, and in some peculiar cases, even lower~ and
whether in the summer months, that his malt may not
(being mashed as soon as ground or crushed, and heat-
ed above the temperature of the atmosphere, the ne-

y q of grinding or crushing,) be as
high as 80 degrees of heat; and whether also cases
may not occasionally occur, when he may have occa-
sion to Brew malt fresh from the kiln, and before it
has had tinie to be reduced to the temperature of the
atmosphere.

I have taken 144 degrees as the mean heat fogcalcu-
lation, in the construction of those Tables, because 1
generally find in practice, the mean heat something

" higher than the indication of the Tables, which result
I attribute to the eonversion of latent heat into active,
the q e of thed position of the malt, in
the process of solution.

In the evening previous to the day of Brewing, a
Thermometer should be thrust into the _gwnnd malt, in-
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tended to be brewed, and by the following morning:
it will indicate an average temperature sufficiently
accurate. ’

Explanation relative to the use of the Tables :—The-
weight of a bushel of the malt about to be brewed
being ascertained, take the Thermometer out of the
malt just before mashing, and note its temperature.
Let us suppose that the weight of the malt is 40lbs..
per bushel, and its heat 50 degrees, and you intend to
mash with 2 barrels of water per quarter, then refer to
the first column of the third Table, and find 50° then
in a line therewith, and in the third column, under the
head of 2 barrels, you will find 1853 degrees, which
should be the heat of the mashiug water,
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MASHING TABLE FOR MALT,

Number of

]

[y

13 2
1914 1854
191 133;
1
1000 1848
1893 1894
1893 188}
1883 183
1884 1824
187§ 189k
1874 1813
187 181%
1863 181
186 180!

enstruum,

1661 | 1644 | 162
166 | 164} | 162
164 | 162
1 163% | 1613
1633 | 161

1 163 | 161
161
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WEIGHING $86ibs. PER BUSHEL.

Number of

Heat

i

alt.

Deg. 3} s} 3%
40 1693 167} 166}
41 1693 166 1664
5 i 12

53 166

44 168y 1663 165%
45 lssf 166 1653
46 168 166 1653
47 168" 165§ 165
48 1673 1654 le4}
49 167; 165; loth
T ATy
. 52 166§ 1643 163
53 lssi 1645 1634
54 1661 164  163%
55 166 1633 163
56 165§ 1633 1621
57 165§ 163] 1624
58 165f 163" 1624
59 165’ 162z 162}
60 1643 162§ 162;
61 16ty 162, 162
62 le4i 162" 162
68 let 162 16l
64 1633 l6l3 16l
65 1633 161} 1613
. 66 1631 1613 160
g L 1o ol
i 62 60
69 ls‘zi 160§ 160
© 70 162 160f 159}
71 162" 160" 159}
72 1613 160 159
73 161§ 159% 159
74 1611 1598 158}
75 161" 159t 158
76 1603 159 158
71 160} 158

78 160} 1

79 160”158

80 158" 1
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MASHING TABLE FOR MALT,

———
Heat Number of
of
Malt
[]
Deg.
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W EIGHING $8lbs. PER BUSHEL.

Number of

83
1694

3t

4

166 1643
1653 164}
1655 164
165} | 164
65" 168
165 163
1643 ' 163}
1644 163
1641 163
1647 ' 1623
164 162}
1 1623
1638 162
168] .
163" 161
163_ 161
162§ 161
1623 161
162; 161
162 160
61% ' 160
1613 160§
1613 160
161 160
161 15
1603 - 159
160t 159
160} 159
160" 159
160 158}
1598 158
1594 158
159} 158
159 158
1583 1572
1581 157
158] 157}
158" 157
158 157
157 155
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MASHING TABLE FOR MALT,

Heat of Barrels of Mashing
per quarter of Malt.

Deg 1 13 2 24 323 % 8

40 197 190}
4l 196} 189
42 196 189
43 1954 189
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WEIGHING 40ibs. PER BUSHEL.

Number of

8 8 S8}
1724 171 168
172 170i 168
172 170§ 168
1713 170 168
l’ll% 1691 167%
171f 169} 167
171 169% 167
170% 169" 167
170} 1683 166
170, 168§ 166
1693 168} 166
1693 168" 166
1691 1673 165;
160 1674 165
1682 167} - 165}
1688 167 165
168; 1664 165
168_ 166 164
167} 166 1642
1674 165} 161}

164, 162) 161
164 162 . 161
1633 1613 161
163; 1615 1604
163" 161f 160}
162§ 161 160}
1624 1602 169
162L 60§ 1591
162° 160} 159
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MASHIING TABLE FOR MALT,

Heat Number of Barrels of Mashing Menstruum,
Motl per quarter of Malit.
" Malt.

Deg. 13 1§ 2 2% %4 2 8 8

—_— — | e a— a——

40 9083 199y 1923 1873 1823 179}
41 2085 199 192 1863 1823 179

42 207} 1913 1861 182
43 2063 191 186 181}
4 206 1904 .185% 18l
45 2053 19 1 1804
46 205 1891 1843 180%
47 204} 189 1844 180
48 2033 84
49 203 1833
50 202 183
51 202 182
52 2013} 182,
58 2004 182
B4 200
55 ' 199§
56 1983
57 198 1903
58 1974 190
59 1963 189
60 1961 189
61  195) 1883
62 195 188
63
64 1814
65 1811
66 181
67
68
2
18
71 1893 mgé
72 189 182}
73 1884 182
74 1873 1813
75. 187 181
76 1864 180} 1683
77 1854 180 168}
78 1853 179 168
79 184% 179 1
184 '1
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WEIGHING 421bs, PER BUSHEL.

Heat Number of
of

40" 172} 170 168} 166} | 1654 164} 163
41 172} 1693 16g[ 166} | 165 164[ 162
42 172° 169§ 168 166 | 165 164" 162
43 1713 169] 167 165'x‘ 165 164 162}
44 171§ 169 1675 165% | 164§ 163} 162
45 171 1683 1671 165f | 1644 163} 162
46 1710 168f 167, 165 | 164} 163f 1613
47 1704 168] 166} 165 | 164 163 161

w.
51 lﬁQi 167t 166 164 | 1633 162

5 167 165% 1633 | 163" 162 160
53 169° 1663 165% 1635 | 1623 162 160.
5¢ 1683 1664 165[ 163f | 1628 161% 160
55 1685 166§ 165 - 163 | 162f 1613 160
5 168f 166 1643 163|162 161} 160
57 168 1 164} 1623 | 162. 161 159
58 167} }65 64 162 6]3 61 159
59 1674 le64 64 62 61 60f 159
60 167  164f 164 162 | 1611 1605 159
61 166§ 164} 1633 1613 [ 161  160f 159
62 1665 164 163% 161 lsoi 160" ' 159
63 166i 163t 163f 161} ) 1604 160 158%
64 166" 1 163~ 161 |160% 159% 1584
65 1653 163f 1621 161 [160f 1598 158}
66 1655 163 1624 1603 | 160 159f 158
67 165° 1623 1624 1603 | 159 159 158
68 1643 162k 162 160l [ 1598 159 1

69 164 1621 1683 160_| 1595 1583 157
70 1647 162" 1613 1593 | 159f 1585 157
71 164 16IF 1613 1594 | 159 1581 157
72 1633 1614 1611 159f | 158% 158" 157
79 163 1611 161" 159 |158% 1 157

76 1623 1607 160f 1581 | 1573 157f1 156}
71 162} 160} 160 1581 | 1578 157 156
78 162 160§ 1 158 157 156
9 160§ 1 157 156

160 1 1
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Having given all the information which occurs to me
as necessary relative to the taking a proper heat of the
water for the first mash, 1 next call the attention of
the reader fo the subject of mashing with return wort.

Asinthe preceding pages, I have laid it down asa
maxim, that the heat of the first mashing liquor must
be in proportion to its weight, in conjunction with the
weight and heat of the malt, it is quite evident, that if
it becomes necessary to mash, with a menstruum of va-
riable weight, that a variable amount of its tempera-
ture must be adopted, proportionate to the difference
of the weight.

An imperial gallon of water weighs 10ihs., or 36 gal-
Jons 360lbs. An imperial gallon of wort, the.density of
which is 101bs. by Long’s, Swan’s, or Dring and Fage’s
saccharometer, weighs 10ibs. 6oz., or 36 gallons, 373}
1bs. Mence it is quite evident, as the following calcu-
lation will show, that the mashing heat of retum
wort should be less than the mashing heat of water.’
Weiﬁl:t of malt, per bushel « 401bs.

Bus 8

Is per quarter - e
‘Weight of one quartermaly - 320
Quarters of malt to mash - 20
Weight of 20 quarters of malt - 6400
Heat of the malt - - = 50

Heat and weight of 20 qrs. of malt 320000 '

Weigﬁt of 36gals. return wort = —8.;;
No. of bls, of wort to mash with 40

.Weight of 40 barrels of return wort 14_9-46
Weight of 20 quarters malt - 6400

Wt. of 40bls, ret. wat.& 20qrs. malt 21340
He,a;;)xf r:turn wort andmalt, when 144 degrees.
e

85360
85360
21340, -

Total heat and weight of goods. 3073960 when mashed.
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Tofal heat and weight of s 3072960 brot. forward.
Substract heat and weight of 820000
20 qrs, of malt
Divide by the weight of  14940)2752960(184} © of heat
40 bars. of return wort 14940

125896
119520

* “am
59760

4000
4

14940)16000(1
14940

1060

By reference topage 100, it will be seen that if water
was used for mashing, instead of a return wort of 10lbs.
density, that the proper mashing heat would be 1853
degrees, and from which deduct 184} degrees, a differ-
ence of 1} degrees will be shewn.

As it is very unusual to mash with a return wort of
80 great a density, as 10lbs., and the difference in the
required temperatutg in such a case is not great, it
will be evident th@he Tables already furnished are
sufficient for both purposes: the Brewer making a diffe-
rence as circumstances may require.



CH él’. VI

MASHING AND SPARGING.

Practice and long experience has convinced me
that it is best to mash as promptly as possible after ‘the
malt and mashing menstruum are together, and to con.
tinue the process no longer than is useful to thoroughly
amalgamate both.

“To mash with a machineif possible, and under cover,
until its removal is requisite for the purpose of break-
ing the balls, &c. by means of rakes; and as soon as
that is finished, mashing should then cease, and the
mash tun be closely covered up. And theory suggests
the proper motive for the adoption of that system, whith
subsequent practice has proved tobe correct.

As there is a proper and suitghle temperature at
which malt and the mashing menstruum should be,
when mixed, in order that the process of extraction
may be effected in the most advantageous way ; and
as heat is the agent in effecting solution, much care
should be taken that no more of that which is adminis-
tered should be lost than is unavoidable; it is there-
fore necessary that the mashing process should be
promptly performed, and under the best possible cir-
cumstances, as to cause the loss of the least quantity of
heat. And the advantages resulting from a retention
of as much of the heat as is administered, as far asis
possible, not only applies to the first mashing process,
but to every subsequent stage of the process of extrac-
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tion. The hotter the go})ds are left, after the first and
subsequent worts are run off, the better condition are
they in to yield their soluble materials to the suc-
ceeding menstruum. And this conclusion induces the
conviction, that as soon as the menstruum at each time
administered has perforined all the work it is capable
of, the sooner it is withdrawn from the goods the
better.

‘'The purport of mixing mait and water or return
wort, at any given temperature, is not erly to create
the compound called wort, but to dbtain it compounded
on right principles, and in a state of transparency.

"'To accomplish the former, the malt should be of good
quality, and properly prepared; and the menstruum
of right heat, of suitable quantity, and the wort should
be withdrawn from the goods as soon as the menstruum
is charged with extract to the utmost point at which it

‘is capable of dissolving ; any longer continuance,
proves injurious to its quality, in proportion to the time
it is allowed to remain beyond such point, the heat of
the weather, the state of the atmosphere, and the cir-
cumstances of exposure, &c. To accomplish the latter,
a sifficient time should be allowed for deposition after
the agitation of mashing ; and when the taps are set,
they should at first be allowed to spend a small stream,
which should be gradually increased until it may run
nearly or quite full cock. It should therefore be every
Brewer’s business to ascertain in what average space
df time these two points can be gained, and then
adapt his system thereto. For my own government,
I have ascertained that from the time the whole of
the liquor is under the goods, for the first mash, a quar-
ter of an hour is sufficient for the purpose of mashing,
a half an hour to effect solution to saturation, and an
hour to ensure the needful transparency, so that the



118

taps may, with the most advantage, be set at the end
of one hour, from the time that mashing commences.

I never make but one stirring mash, finding that, for
the purpose of extraction, one is quite sufficient, and
more is injurious.

‘When the first mashing liquor is run off from the cop-
per, I charge it with a sufficiency of water asto serve
for the purposes of scalding utensils and casks, and the
second mash (technically termed ¢ fly mash ;*’) for
such mash I use from 20 to 23 barrels of boiling water,
which is allowed to run over the goods, running from
the copperon a board about 3 feet square, suspended
about a foot above the goods, and as near thé centre
of the mash tun as conveniently can be, which falling
upon it with some force, is distributed over the goods
in every direction. This mashing liquor gradually finds
its way from the upper to the under surface of the
goods, effecting solution in its passage, and subsequent
state of rest before the taps are set, and during the time
they are spending : half an hour is sufficient,for such
liquor to remain on the goods, for the purpose of ex-
traction, before the spending taps are set.

As soon as the wort, resulting from the fly, mash is
down in the under back, the process of sparging com-
mences, and enough wort from one or more sparges is
added to the wort already in the under back, as is
sufficient to make up enough for the second boiled
wort.

The sparging process is continued for the third wort
until the last wort which runs from the goods is no
longer transparent, which it generally ceases to be
when its density is reduced to from 14 to 2lbs. per
barrel.

From a review of the process of extraction, thus far
detailed, several important advantages resulting from
the adoption of such a system are realised, which are
not by the methods usually pursued.
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The saving of much time, labour and fuel, the obtain.
ment of a greater and better extract, and in the least
quantity of wort, and in the preservation of its quality
after it is obtained.

And each of theseadvantages are important, sepa-
rately, but much more so in a state of combination.

" 'The preservation of the quality of the wort, is promot-
ed by aquick process of extraction and-transit fromthe
under back to the copper, the addition of the hops there-
¢0,and promptly bringing it to a boiling state, and by the
jeast possible exposure of the wort to the osphere.

For as wort rapidly absorbs oxygen from the atmos-
phere, and with more rapidity and in greater quantity
at a medium temperature, than when boiling or reduced
to the same heat as the atmosphere, or below it : the
process of extraction, consistent with completion and:
right principles, cannot be too promptly effected, and'
when performed, the resulting wort cannot too soon re-
ceive the hops and be breught to a boiling state ; and
when boiled cannot, for the same reason, be too quickly
reduced to the right pitching heat ; and the less is the
exposure of the wort to the atmosphere during the
whole of this operation, the less liable is it to absorb.
oxygen, the. principle of acidity. And as in hot wea-
ther, and the vegetative » the atmosphere is
charged with oxygen to a much greater extent, than
in eold weather, or when vegetative life is dormant,
an attention to these particulars is more importantly
necessary.

The effect of sparging, instead of making a stirring-
or fly mash, is a subject worth considering ; inasmuch
as a proper comprehension of the effect produced, and
the cause of its accomplishmept, may the more readily
induce its adoption, and also the best means to carry it
into effect.

I have already stated that by the. process detailed,
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a greater quantity of extract, and of better quality, can-
be obtained from malt, with a less quantity of liquors
than can be by the methods commeonly adopted ; which
yields most important advantages, because many are
jnduced to refrain from obtaining all the extract which
malt will produce, as by their method-of obtainment,
the quantity aund quality of the latier product are not
beneficial to them.

The practice of some is to make a third stirring -mash,
with cold liquor, some a third with hot, and a fourth
with cold, hich there are three strong objections :—
the quanti®f liquor, its temperature when cold, and”
the mashing.

The objection to the quantity of liquor is, that every,
portion of“it cannot come in contact with a portion of.
the malt, and such as does not, cannot act upon such.
malt as a dissolving menstruum, and would leave the.
mash tun in the same state as it entered, did it not re
ceive by diffusion a portion of the extract obtained by,
suchliquor, asis in contact ;. consequently all such liquor
as enters the mash tun, and which does not comein.
contact with the malt, is superfluous, as relates to the.
purposes of solution.

Cold water will not dissolve so much of the soluble
materials of the malt as hot, altogether, and yet will.
dissélve that which is not wanted, which hot water will
not, and a slight observation of the strength, state, and-
appearance of wort obtained either way, will at once
convince that the product of the hot is preferable to-
that of the cold.

The objections to mashing are, the unnecessary waste.
of labour, time, and heat, if hot water is used, and the
disturbance of those impurities which should not be
carried into the under back, and which are consequently.
the more liable if mashing is resorted to.

The purport of sparging is to distribute at intervals
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a small quantity of hot liquor over the goeds, and which
is allowed to pass through them, and in their passage
to perform the work of solution, and which accom-
plished, is drawn from the mash tun into the under
back, by the spending taps.

This process of sparging on and drawing off, is alter-
pately effected, until as much extract from the malt is
obtained as is deemed desirable.

As the object sought, is to obtain much good extract
with as small a quantity of diseolving menstruum as is
possible, it is not only necessary that sparging should
be adopted, s0 as to accomplish it, but that it should
also be carried into effect upon right principles. And
the best method which I have known devised for the
purpose, is by the aid of what is termed ¢ a sprinkling
machine,”” which revolving round, and its arms em-
bracing nearly the internal diameter of the mash tun,
delivers a fine and continual stream of hot water over
the surface of the goods, each particle of which has
time partly to descend through them, before a succeed-
ing portion is distributed to follow on, to assist in per.
forming that work which the preceding shower had
left undone. .

The annexed details of one Brewing will convey to
the reader, I conceive, all needful information, relative
to the general system which 1 adopt, and any deviation
to suit his own views and practice, he can make- as his
judgment dictates desirable or necessary.
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No. 49. April 21st, 1835. Brewed 26 qrs. pale malt for XX ale,
with 1771bs. bops.

1bs, 1ba, Yeast, m Ibs. in ratio of
Frat wort 41 new,& 54 old hops, tenths of an eunce per ev:
Second do. 35 do. & 47  do. pound density cuntained, in
-— —_ boiled wort.
76 101 Tan pitshed at 62 degrees.
Broke into tun 4} bls.trough beer.
Heat of malt - - 60 degrees.
Weight of dn, - - 881be. per bushel.

OBSERVATIONS, &c.

Reduced liquor in copper, from 212 te.179 degrees for mashing.
Turoed o liguor under gooda.
Liguor all off copper.

Mashing finished.
Set spending taps‘to run off the first wort from the mash tun iato
The first wort was all down in under back. (under back,

Turned over goods (as fly mash) 23 barrels of bolling liguor.
. The first wort was all pumped up, and hops in copper.
8et spending taps to run off the second wert from mesh tun into

The first wort began to boil. {under back.
The second wort was all down in ander back.

FPirst Sparge,

8ecund do.

Third do.

Fourth do. Struck copper, First wort boiled 1§ howr,

Pifth and sixth sparges. ’

Seventh sparge.

Eighth do, Second wort and hops in copper,

Ninth do.

The second wort began to boil.

Tenth sparge.

Eleventh do,

Twelfth do.

Thirteenth do.

Fourteenth do.

Fifteenth do.

Sixteenth do.

Seventeenth do.
. RBighteenth do.

The second wort finished boiling, xmd copper struck, Boiled 2§
Nineteenth sparge. [hours.
Twentieth do.

The first Boiled Wort as per tun guage.
The second do. do. as do. do.
The return wort carried over for next day’s mashing.
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The principlefon which the sparging apparatus before
adverted to is constructed and operates is that of
Barker’s Mill, with an excepling difference, that the
motive power of the latter consists in the rushing of
two streams of water, from an orifice in the side of
each arm near the end, of considerable size ; and in
the former from a delivery of a fine stream of water
from a row of small holes, made in the opposite side of
- each arm, the whole of their length.

On reference to Plate 1, Fig, 1st, a sketch will be
seen, which, with the following description, will be
sufficient to enable a competent workman to construct
and fit one up suitable for the purpose. -

It may be made of any light malleable metal, but
copper is the most suitable, as relates to durability and
ultimate value.

(a) The mash tun. (8) A wooden bar placed across
and on the top or within the mash tun, as may be most
convenient and desirable, for the purpose of affixing in
the centre, the solid spindle, (¢) If the construction of
the mashing machine will admit, the spindle may be
fixed on its centre vertical shaft, but if no machine is
used, a moveable bar as described, appears to me the
most convenient ; but let it be fixed in whatever way
it may, it should, if possible, be so arranged as that the
apparatus may operate under cover, as thereby the loss
of much of the heat of the sparging water may be
prevented.

(c) The spindle, which may be of iron, and on which
revolves the sparging machine.

(o) Is a hollow cylindrical tube, connected with the
vessel (£) and formed of the same metal, yet having
inserted within it a brass cylindrical tube, sufficiently
thick to allow for wear, open at one end for the re-
ception of the spindle, and closed at the other, to fur-
wnish a bearing for its head. ‘
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(=) Is a.hollow -cylindrical, or otber shaped vessef, .
capable of containing a few gallons of water, the capacity
sufficient to afford a suitable supply, proportionate to :
the delivery of the arms, without any redundance to -
impart a superfluous weight, and thereby impede its
motion by unnecessary friction. ¢

(*) (®) Are horizontgl hollow arms, connected with
and opening into the vessel (&) closed at each end by
a. brass cap, screwed on. The length of these arms.
should be such asnearly to touch the sides of the mash
tun, in order that, in revolving, they may deliver the
shower of hot water which issues froin the row of holes,.
with which each arm is closely perforated from one
end to the other, over every part of the. goods. Each
arm should be perforated at opposite sides, as may be.
understood by reference to the diagram ; the dotted row
on one exbihiting the perforations, and the omission,on
the other arm, denoting that the perforations are on.
the opposite side.

(e) A pipe conveying hot water to the vessel. (z)’. .

(#) (8) Two screw caps, for the purpose of taking.
off, should .the arms at any time require cleansing.

The action of this apparatus may be termed self-.
acting, as it does not require any other motive power
than that which results from the water, flowing in a
continual shower from each arm, which displaces the:
elastic atmosphere surrounding, with a force propor-
tionate to the height of -the water in the vessel, (E)
above the point of delivery. The air shus displaced;,
being condensed and elastic, returns with a force equal
ta that which caused its displacement, and pressing
upon the arms of the apparatus, imparts motion at a
speed proportionate to the force impressed: And as it
is desirable that time should be allowed for the water-
thus delivered to pass some distance throngh the goods, .
before another supply is furnished, the judgment of .

s 2
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the superintendant must be exercised, in regulating the
supply of water to the vessel. (x).

If a dome copper is used, the water which is used for
sparging may be heated in the pan, by the steam and
heat from the water prepared for the first and second
mashes, and continued by the subsequent boiling worts.
Or if not, a second copper or other apparatus is neces-
sary for the purpose ; and as the principal part of the
fuel requisite for the heating of the sparging water in
a separate vessel may be saved, by the use of a dome
copper, irrespective of other important considerations,
its superior value in use appears to me to be indubita.
ble, as compared with the open copper.

In conclusion of this Chapter, I can state that by
invariably pursuing this system of extraction for several
years, I bave obtained a much larger and better ex-
tract than I ever could obtain by the old system, as
was, and still is by mauny practised, and as annexed, [
furnish the average product of four years’ Brewings, as
relates to quantity of extract obtained in Ale Brewings,
from about 2000 quarters of barley malt per annum.

The produce is given in raw and boiled worts, as per
under back and tun guages.

The highest, lowest, and average raw and boiled ex-
tracts obtained from Pale Barley malt per quarter, in
the brewing of ale, &c. denoted in pounds density, as
per Swan’s, Long’s, or Dring and Fage’s saccharometer.

I-iighesl Highest! Lowest | Lowest Average'Aven O
Raw | Boiled | Raw | Boiled | Raw | Boile
Extract. [Extract. Extract.|Extract. Extract.-ih‘xinct.

YEARS,

Ibs, ths/ lbs. ths,| Ibs, thsy b, ths.| lbs, ths,| lbs. ths,
1881102 9( 91 7| 8 O| 74 0| 91 6| 83 O
1832/ 101 0] 93 0 79 4| 72 8| 89 3| 85 2
1883|108 1| 99 O 8 2| 77 8] 9% 0| 88 0
284 1056 0! 91 6/ 78 71 723 O/ 93 21 88 7




CHAP. VIIL

HOPS.

The original purport of the impartation of Hop ex-
tract to that of malt, in the manufacture of beer, I
should imagine was for its preservation ; and habit hav-
ing reconciled the consumer to the resulting flavor, and
rendered it grateful to the taste, their use is continued
for the double motive. In making his purchases there=
fore, the Brewer should have an eye to strength and
flavor in making his selections.

In carrying into effect a double object, as much care
should be taken as is possible to prevent any collision
in the results, Thus in selecting Hops for porter and
store ale, strength is the fprimary consideration, and
flavor the secondary ; but for ale brewed for early con-
sumption, tlavor is of the first import.

Brewers shonld be well aware that Hops of fine
quality, will not only yield a fine aromatic flavor, but
one that is extremely nauseous.

A Brewer may be careful and fortunate in his seleg
tion of hops, pos-essing both strength and flavor come
bined, or possessing either separately ; but by his me-
thod of Brewing may fail in the accomplishicent of his
wishes, obtaining that which he does not require, fall-
ing short in the obtainment of that which he needs,
or losing it subsequent to obtainment. ’

For the government of the judgment, it is necessary
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t'that the Brewer should know, in what way the extract
of Hops acts as a preservative to beer, in order that he
‘may regulate his impartations proportionate to the
time and circumstances under which he may expect
it to be kept.

The preservative properties of Hops, appear to me
to consist in the large quaatity of carbon, forming one
of its constituent principles, and which being imparted
to wort in the process of boiling, furnish the required
supply to combine with the oxygen absorbed by the
wort from the atmosphere, in the process of fermenta-
tion, and which. in a state of combination, forms ear-
bonic acid. If wort poscessed a sifficient quantity of
carbon to unite with the whole of the oxygen that
must or may be derived from the atmosphere before
vinous fermentation is compleat, in' its first and secorid
stage, the addition of hop extract would be unneces-
sary 3 but as it does not, the impartation should be pro-
portionate to the extent to which that fermentation is
intended, or is liable to be carried to. If such is not
attended to, or the judgment fails in discriminating
what should be the requisite quantity of Hops, to dfford
the necessary quantity of carbon, to combine with the
oxygen that must or may be absorbed béfore such beer
is consumed, then the oxygen absorbed after the stock
of carbon is exhausted, goes to the formation of
acetous acid, instead of carbonic.

Parsimonious motives ‘may induce the long boiling of
ammall quantity of hops, instcad of the short boiling of
a large quantity,.with a view to ‘the obtainment of as
much extract from the former as the Iiatter; but this
cannot be done but at the expense- of obtaining a bad
flavor, proportionate in extent to the improper time of
boiling ; for after Hops have yielded their fragrant
bitter, any additional boiling will extract the terrene

- bitter, (which is.:nauseous to the taste,) proportionate
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in quantity to the extra time and force of boiling.
Those who have tasted the first and second or third
products of:an infusion of plenty of tea in boiling water
against a small quantity of tea boiled in water; or
again an extract obtained from coffee, by infusion in
boiling water, against the product of coffee, long boiled
in water, can well appreciate the probable correctness
of my observations relative to long and short boiling
of hops.

In determining what should be the quantity of Hops
to be used in -each Brewing, the -judgment of the
Brewer must be consulted on ‘the following points. If
they are new or old. Their present quality at the time
of using, whether. new or old. If possessing little or
much of the essential or terrene bitter or both. The
fime it ‘is intended to boil them. The circumstances
under which the wort in which they are boiled, is likely
to be fermented. The ultimate point to which itis in-
tended to endeavour to carry such fermentation, éfther
the foul or the transparent. Thehop flavor required‘to
be left on the different beers at the time of their con-
sumption. To come to a right conélusion on these seve-
ral points of consideration, upun each occasion of brew-
ing, is perhaps mpossible ; ‘but if so, yet it is quite de-
sirable, that every  Brewer should arrive at a correct
determination ‘as nearly as he can; and as uniformity
in hop flavor, and quality of beer, is what the generality
of consumers require, it should be the Brewer’s purpose,
by the obtainment of all available informatien, and
close, attentive, and careful observation, to so regulate
his practice, as to realise the required results, as far as
they lay in his power to command them. )

‘A small portion of this information, to such as need
it, 1 will endeavour to supply, and it is for them by
practice and observation to judge, if such as is furnished

. is correctly founded upon fact.
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The finest fiavor of Hops consists in an essential Oil,
which is very volatile, and is soon lost by exposure to
the atmosphere. Much care should be taken to prevent
all unnecessary loss of it, by an adoption of the best
means {0 prevent its access altogether, or as much as is
possible, from the time they are gathered and dried,
until the time of consumption. A great portion of this
fragrant Oil may be lost in drying Hops on the Kiln 3
and this indispensably necessary process should be con-
ducted so as to effect an evaporation of the juices which
would cause a putrefactive fermentation if not got rid
of, with as small a loss of the essential Oil as is prac-
ticable.

Conscious of the value of this Oil, and the importance
of its preservation, as relates to the flavor and appear-
ance of Hops; both the Grower and Factor n,dogt
precautionary measures for its preservation, to an ex-
tent proportionate to their estimate, of the resulting
advantages to themselves, in which they are governed
also, by the time they expect to keep them before
effecting sale.

The careful Grower dries them slowly on the Kiln,
and to an extent sufficient to assure the required eva-
poration of moisture, without any unnecessary avola-
tion of essential Oil; and packs them in thin canvass
pockets, or thick bags, as custom, habit, opinion, or
circum:tances induce. He is also careful to have them
well trod in, and such he conceives is enough to pre-
serve them bright and odoriferous, until he can sell
them; and all subsequent precautionary measures,
with a view to preservation, he leaves tq the purchaser
to adopt or not as he pleases.

The Hop Factor often goes one step fnrther, and
with a view to prevent too great an acocess of atmos-
pheric air, which would both injure the appearance
and quality of the Hops he has purchased, he puts the
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pockets or bags into a powerful press, and reducing
their bulk, renders them less pervious to the air. But
he generally stops much short of the point at which
the Brewer should endeavour to reach; for as the lat-
ter purchases for his own consumiption, and has often
occasion to keep them for a very long period, he ought
to go one step beyond the Hop Factor, and subject
them to a yet powerful pressare, by which means, he:
will be enabled to nearly cover them doubly with can-
vass, after which he should eover them with a double
coat of coarse brown paper pasted on, which will
effectually exclude the air from them, and prevent the
egress of the essential Oil. A great portion of the
stock of Hops in the Brewery,in which I am now en-
gaged, and all such as is intended for long keeping,
have this season (1834-5), been so treated; two pock-
ets of which 1 measured the length of, before and after
pressing were 6 feet 10 inches previous, and 8 feet 4
inches subsequent. At the time I am now writing,
June 24th, 1835, the pockets so treated have not been
opened, the intention being to bpgn one of the two al-
luded to, at the end-of a year from the time of pressing,
and the other at the end of two years, for the purpose
of proving the value of the method by their then con-
‘dition. The two pockets referred to, are Sussex, grown
by F. Rich, East Hothly, and were pressed, &c. Oct.
30th, 1834, By a reduction of their length to one half,
much room in Storage, &c. may be saved, and 1.am
lecidedly of opinion, that both Hop Factors and specu-
lators in hops, weuld find the system most advanta-
geous in many respects. .

As it is necessary. to choose Hops, that possess the
largest quantity of essential Oil, and to endeavour by
every available means to preserve it after purchase; so
is it desirable to abstract it from the Hop and: blend it
with the wort on right principles, lest after it has been
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judiciously purcbased and carefully preserved, it muyr
be injudiciously and carelessly lost.

Many Brewers boil their worts in an open Copper,
and this Oil, which is extremely volatile, is to a consi--
derable extent consequently lost. Some also infuse
their .Hops in hot water, previous to boiling, and as
seon as the wort is in the Copper, add both the hops.
and the hop extract to it, and boil altogether.

Both in theory and practice this method appears to-
me to be highly objectionable; for as Oil will not blend
with water without the intermediate agency of some -
other substance, if the essential Oil is extracted from-
the hops by such infusion, it must swim at the top, and -
a great portion of it b t by avolation, and the tra-
grant bitter being extracted previous te boiling, the-
terrene bitter is the more liable to be extracted during
the proper time of boiling. As Oils are miscible with -
water by the agency of sugar, so the essential Oil of
hops is miscible with wort, by the agency of its saccha-
ram ; consequently the boiling of the Hops in the wort,
ensures the best meags of extraction and blending. I-
have known others, aud have myself practised the sys-
tem: of obtaining hop extract by repeated infusions,
and added it to -the wort without boiling the Hops-
therein, for the purpose of preventing the loss of wort,
which adheres to-hops in the hop back ; and to save:
the labour - of pressing them, to obtain all the wort.
which is by such means practicable ; and also trom an-
idea that by not extracting any terrene bitter, the
boiled wort would prove of finer flavor;- but in practice-
1 have found that the latter point is lost-instead of-
gained, as such wort has always appeared to me to be
destitute of that fine flavor imparted by the essential’
0il, and the quantity of bitter extract obtained, insuffi- -
cient from the same guantity of Hops, as will yield =
sufficiency by moderate boiling. Such being the case,
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the disadvantages more than counterbalance the advan-
tages resulting from infusion. )

Many Brewers prefer using yearling Hops to new, as -
soon as the latter are in the Market, under the idea
that they impart a rank flavor to the wort, and allow
them to remain some time before they begin to use
them, waiting, what they deem, their amelioration by
a lengthened exposure to the atmosphere, by the ordi-
nary mode of keeping. And when they' do begin to use
them, it is generally with an admixture of yearlings.

Such a prejudice against the early and entire use of
new hops, appears to me to be founded on the results
which have been experienced, by the use'of an impro-
per quantity, and by overboiling. If in passing from
the use of old Hops to new, the judgment is not govern-
ed by a discriminating experience, sufficient to deter-
mine the right quantity of each, prejudicial results must
necessarily ensue; and the evil experienced may pro-
perly be attributed to the mind that directs their appro-
priation, rather than to the quality and condition of
the hops.

The effect of the atmosphere upon Hops appears to
me to be chemical and not mechanical. I conceive that
the oxygen both in a state of simple and chemical ad«
mixture with atmospheric air, combines with the carbon
of the hop, and forming a new compound called car-
bonic acid, which is converted into carbonic acid gas,
by the addifion of caloric, quits the hop ; and this pro-
cess continuing, its strength (so called) is momentarily
diminished, and with a rapidity proportionate to the
quantity, state, and temperature of the air, which has
access.

If the essential Oil and bitter principle were swept off
from the surface of the hop leaf, &c. bya current of air
continually passing over it, the air would then mecha-
nically effect by attrition, that which I conceive it
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chemieally effects by decomposition ; and as hops closely
packed, and kept in a room not subject to the access
of air in currents, are continually deteriorating in
- quality, the presumptive evidence I think is, that the
effect is chemical and not mechanical. Bat let the
effect be produced in whatever way it may, the con-
sequences are sufficiently ‘evident as to induce a con-
viction of the propriety of precluding the access of air
from hops during the time they are preserved for use.

The effect of the atmosphere upen the extract of
hops, when blended with wort, which is subject to fer-
mentation, is precisely the same, I conceive, as upon
the dry hop, contained in the package ; itis chemical
and not mechanical. The oxygen. in] a state of simple
and compound admixture with the atmosphere, unites
with the carbon of the hop, by the power of affinity ;
the united principles constitute carbonic acid, the union
has caused the decomposition of the bodies with which
the principles were previously united, such decomposi-
tion has liberated latent heat, and which becoming
free and active, unites with the new compound, and
converts the carbonic acid into gas, and this gas escapes
by avolation.

Admitting the correclneu of this opinion, it must be
obvious, that the higher the temperature at which the
process of fermentation is carried, the higher the tem.
perature of the atmosphere surrounding the utensils,
in which the process of fermentation is conducted, the
more the atmosphere is charged with oxygen, combined
with it in a state of simple mixture, the greater must
be the loss of carbon sustained by the wort during such
process: and the same observation applies to beer, after
the termination of the foul fermentation, and during
the whole of the transparent fermentation.

The obvious inference therefore to be drawn from
this fact is, that the quantity of Hops, the time of boil-
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ing, &c. should be proportionate to the intended mode '
of fermentation, to the heat and state of the atmos-
phere, at the time such ‘process is conducted, the time
and circumstances under which such beer is intended
or is liable to be kept, the tastes and opinions of gene-
rality of consumers, and other considerations that might
be enumerated.

To attempt to point out any definite rules for the
guidance of others, whereby they may correctly decide
what should be the proper quantity of hpps used to suit
all the variable circumstances, would be extpemely ab-

surd ; I therefore content myself with the endeavour
to awaken the attention of the reader to the fact, that
there is ever an unceasing demand for the exercise of
his judgment ; and to furnish the assurance thatnothing
but his own personal observation and experience will
enable him to decide for himself; and if my remarks are
sufficient to assist his own efforts, the purpose for which
they are written will be accomplished.

It is the practice of most brewers to determine on the
quantity of hops they will use with a given quantity of
malt, before-they know what quantity of extract such
malt will yield, and the whole quantity is by many put
into the copper with the first wort, returne. in into
the second, and in some cases eveninto the third. To
this method there are several objections, a definite
quantity of hops to an indefinite quantity of malt extract,

surcharging the first wort with an immoderate
quantity, the liability of overboiling so as to extract the
terrene bitter by returning them to the second, and
much more 8o if to the third wort ; the impartation of
the best bitter to the first, and the worst to the second
wort, and the irregularity of the quantity imparted to
either. In my practice 1 always first ascertain the
quantity of’ malt extraet contained in each wort, and
administer the supply of bops proportionate in quantit
to the amount of extract contained in each wort, an
never boil the same hops twice, unless for store beer.

To aid such purpose, I find the following tables very
serviceable :—
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TABLE

an ounce to 3 onnces to = barrel of Wort,
whose density is 1lb. per barrel.

Sos.
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Being an advocate for the well boiling ef worts, and
as my practice is to boil the first wort 1} hour, the secand
2} hours, or if the first and second sre hoiled together,
from 2 to 24 hours; I find such time quite sufficient to
extract all the bitterness from hops that is desirable, as
relates to flavor; but the short boiling and over charging
the first wort which many practice, is certainly not suf-
ficieut to extract all that is desirable, and the return of
the hops to the copper for a second boiling is a necessary
remedy for the first error; but the prevention of gn
evil is better than its cure.

The utility of the tables will be perceived from the
following directions for their use :—

Suppose the Brewer finds that the quantity and desn-
sity of the first wort when down in the under back, or
pumped up into the copper, is 33 barrels at 34ib», and
experience has convinced him, that for the particular
brewing, logz. 5ths. of hops to a barrel of wort, the den-
sity of which is 11b. per barrel, is sufficient. He then
refers {o the second table, and finds in the first column
33 bars. and in a line therewith in the 5th colamn under
the bead of loz. 5ths, he finds Slbs. loz. 5ths. the proper
quantity of hops for him to use to every barrel of such
wort, he then multiplies the 33 barrels of wort by Slbs.
80z. of hops, and finds the product 103ibs. 1joz . the
quantity required for the first wort. Again, suppose his
second wort consisted of 40 barrels at 24lbs. density; by
reference to 24lbs, in the first column, he would fiud in
a line therewith in the 5th column, under the head of
loz. 5ths. the quantity per barrel 21lbs. 40s. which mul-
tiplied by 40 barrels, gives 90lbs. of hops for the second
wort.,

On the supposition that the hops were found not of se
good quality as expected, or thatan incresse in the heat
of the weather, or other circumstances, induced the yro:
of mere; the small gradatory increase of one-tanth of
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an ounce:per 1b. density of extract, as furnished by the-
Tables, will be found very serviceable in practice, as a-
guide to the judgment ;.and although the increase may,
seem ludicrously trivial, yet it will generally be found:
to be a.suficient gradatory increase from the Winter to-
the Summer months. An increase of one-tenth of an
ounce, per lb, density of extract, .on the two worts as -
before given, would amount to a difference of 7lbs. in..
the first wort, and in the second 6lbs,

In my own experience of.trade, I have .ever found
that the success of a manufacturing establishment de--
pends much, on not-only the quality of the goods manu---
factured, but on the uniformity also. 1f uniformly bad,.
ruin soon ensues;. if occasionally good and bad, partial
success may follow ; . but if uniformly good, all otber.
circumstances assisting,. entire success becomes indubi- -
table,

Before I quit this subject, .I will briefly recapitulate,..
in a condensed series.of naxims, that which I conceive.
is worthy of the attention of every brewer, as relates to.
- the purchase, preservation, and use of hops :—for pale-
. ales, brewed for prompt consumption, Jpurchase a fine

flavored, fragrant and well picked hop ;. for amber ale, .
the same requisites, with a little more strength ; for.
porter—both running guile and store—and store ales, a.
strong hop, of as good flavor as can be met with : let .
either sort as soon as purchased, be pressed into a moi- -
ety of their original length, and covered with two coats
of brown paper, pasted on the canvass, which in such
case may be doubled; keep them in a dry, coal room, .
and as free as possible from the access of air, steam, &c. .
Use them in gpantity proportionate to the time and .
circumstances of the keeping of the beer, the system of .
fermentation, the habits and tastes of consumers, the
variations of the seasons and the temperature of the -
atmosphere, .and the varying quality of the hop,. &cs-
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“‘Never buy more than encugh to last from one season to
another, unless the price is so low, and the mode of
preservation so good, as to justify the speculation. In
my own practice I have found a pound of-new hops yield
as much and a more fragrant bitter than s pound andw’
half of yearlings. Never overboil your hops from par-
-simonious motives, for it will be found that a small quan-
tity and goed flavor is better than a jarge quantity andl
bad flavor. Let each wort receive its due portion of
‘hops, according to its quantity and strength, and never
boil them twice, unless it is for store beer, and even’
then there should be a judicious limit to the second
“boiling. [ N
The hops which are boiled in a wort, necessarily sh-
-sorb much of it, but the malt extract adhering to'the’
leaf need not be lost but to'a very small extent. The
‘hops which are boiled in each wort should remain in
the hop back, when withdrawn from the copper, and
-each succeeding wort which passes over them being
weaker than the preceeding, a quantity of wort is left
in them equal in strength to the last wort that passes
over, and to prevent the loss of the whole of tirat, they
:should be well pressed. If in brewing I earry-over »
return wort for ‘the following day’s mashing, I ‘cause
‘such wort to be boiled for about & quarter of an hous,
and a portion of it run off boiling hot upoh the spent
hops in the hop back, for the double purpose of extract-
ing the wort of superior strength left in them, and to
impart a portion of bitter extract as a preservative to
rthe return wort; and by adopting this -method, such
‘wort may be kept perfectly sound until next mornillg, '
in the hottest weather, and until the third morning in
winter, if requisite. Should such returm wort be very
‘weak, the value of the wort which may be obtained by
pressing, will perhaps not be worth the labour of ob=
tainment, but should it be strong, or should table beer
e brewed after strong, the quantity obtained will
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doubtless well repay the labour. After the hops have
drained all night and lost much by evaporation, I have
found that the average weight of dry hops put into the
copper is about 190lbs., that will yield a barrel of wort,
by pressings and upon such data, calculation may be
safely made in forming an estimate of the value of the
produce, to set against the labor of pressing. '

The Hydraulic or common screw press is sufficient for
the purpose; but the more powerful the press, the
greater will be the produce from a given quantity of
hops ; and if the press is necessarily small, the quentity
pressed each time shounid be proportionate to the power.
The receptacle for the hops may be a strong square box,
with a false bottom full of holes, and a tap hole in the
side of the box between the real and false bottoms, or
it maybe a well hooped wooden cylinder pierced ful
‘of holes, through which the wort will flow during the
pressing, without either head or bottom, and placed on
‘@ stout piece of wood of a little larger diameter than
the cylinder, and which piece will rest on another of
still larger diameter, having a hole bored through in the
centre, and the surface slightly hollowed out, so that all
the wort that trickles down the sides of the cylinder,
may flow to the centre hole, and from thence be received
into a suitable receptacle beneath.

The internal surface of the cylinder should be plain
and smooth, but longitudinal grooves should be cut in
the external surface about a quarter of an inch in depth
and about half an inch apart, and the heles should be
pierced within the groove 3 by such means the wort pas-
ses uninterrupted by the hoops. When the pressing is
finished, the cylinder is laid down on its side and both
‘ends being opeén, the hops are punched out by an iron
bar, but to obviate such labour, two semi-cylinders might
be tmited by iron bands and screws or bolts, and when the-
pressing was finished, might be disunited by withdraw~
ing the screws orbolts,and at once set the hops free.



CHAP. IX.

BOILING OF WORTS.

In this department of the precess of brewing, as well
28 every other, the best informed brewer canmmst but
lament how small is his knowledge of the subject. How
impenetrably cidsed are all the avenmes that lead ts
direct, safe, certain and satisfactory cenclmsions as te
the proper time of boiling, the evideaces of sufficiency,
or the proofs of insufiiciency.

In the chapter on malting, I have siated that by an
analysis of malt, its componest parts have beea found
te comsist of—

Sogar N
Gluten oo L 1
Starch - - - (=)

10

Now if all malt invariably consisted of such pro-
portions of such elements, much of the difficulty in the
way of discovering a suitable length of time for boiling
worts, would be removed. But as malt is found to vary
much in the proportions of those constituent elements,
and as by boiling, coagulation causes an abstraction of
some part of them, we find that the difficulties in the
way of appreciating a priori, how long worts should be
boiled, or judging a posteriori, if worts have been
boiled long enough, may be comprised under the follow-
iog beads :—
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If a brewer was capable of analysing a portion of
every brewing of malt, and such analysis would furnish .
him with the correct proportions of the constituent parts
of the whole grist, the process would, in various repects,.
be unsuitable to the pursuits and purposes of business.

If it were notso; then aknowledge of the proper
proportions of those parts, to constitute the best malt,
would be imperatively necessary to enable him to lay a.
foundation for the creation of a system of conducting
every part of the process of brewing, on such principles.
as would ensure the prodiction of tlie best beer, with
the best malt.

Supposing it possible that he might discover an infal-
lible system of producing inevitably a good beer from the-
best malt, and that he was conscious when he had the-
best malt to operate upon, founded upon his knowledge
of its constituent parts, he would next have to discover
if it was possible to pursue a variable system, that would
ensure the production of good beer, from malt varying.
in a deviation from the right proportions of its constitu-
ent principles. Admitting the possibility of attaining a
correct knowledge of the constituent principles of the
malt to be brewed on every occasion, their several.
quantities, the proper standard of proportion, the extent
of the deviations therefrom ; the most suitable heat,
quantity, and mode of application of .the mashing men.
struum, so as to extract right proportions from malt
containing wrong proportions, then would there be the
necessity of analysing each wort previous to boiling, to
ascertain the relative proportion of principles they con-
tained, with a view to regulate the process of boiling,.
for the purpose of coagulating the surplus quantity of
the coagulable substance which the wort contained,
more than was necessary for the production of good
beer.

We will yet go farther, and imagine a brewer com-

v e
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petent to the accomplishment of all this, then he
has next to contend with the difficulty of apportioning
the speed nnd time of builing, with that extreme degree
of care and caution, so as with certainty to ensure a result
conformable to previous calculation.

1 trust enough, and much more than enough, has been
said on this subject, clearly and indisputably to prove
that no correct rule for the builing of worts, as to the
time requisite, can be given; and that every brewer
must exercise his judgment in the best way he ean, and
expect very different results, and console himself with
the conclusion, that where it is plainly evident the de-
sirable knowledge of a subject cannot be obtained, we
ought contentedly to put up with the case as itis. But
though 1 advise contentment under circumstances,
when insuperable difficulties prevent an avoidance, yet
X strongly recommend a calm, dispassionate, and un-
prejudiced examination of them, previous to a conclu-
sion that they are insuperable; and if they are deemed
as not so, then to weigh the advantages that may re-
sult from successfully endeavouring to overcome them,
against the value of the resources employed in the ac-
complishment.

I am aware that some will say, that in the case of
boiling there can be no difficulty in the way of deter-
mining the proper time for each wort; and will point
out, as the correct criteria for judging, the method of
frequent examination of the wort, during the time it is
boiling, in a glass, and if large flakes of the coagulable
material of the wort are found to be formed, then an
evidence is furnished that the wort is sufficiently boiled.
Others will say, it is sufficient to boil the first wert half
an hour; the second, an hour; and the third, twe
hours. Others will state that double and treble the
time is requisite, and each party are well satisfied they
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are right, and that their opponents in opinion are
wrong. But@hat will say the enquirer after the truth
of the case, .when informed of so many discrepant
methods? Particularly if he should venture to ask each
informant for some satisfactory reasons for such opinion,
and proofs indubitable of its correctness.

1t must, I think, be evident to every intelligent and
reflecting person, that the constituent principles of
malt are not always in proportions the same, and that
if they were, a variable method of ex(ractibn, would
occasion an inequality in the proportions existing in the
wort. That to constitute good beer, a wort should be
perfect in its condposition, previous to, or subsequently
made so, by boiling, and that after boiling it should be
subject to a perfect fermentation, and be uninjured by
all extraneous causes, up to the time of consumption.

And to those persons who are conscious of all the pre-
requisites to the formation of good beer, it must be ob-
vious, that they are unacquainted with the constituent
principles of the malt they brew, as to quantity and
correct proportions, that they are equally ignorant of
the proper means to extract right proportions frem
malt which may or may not be composed of such as are
right. That they are alsdignorant, after they have
obtained their extracts, what is their composition ; and
unacquainted with their composition, they as little
know how to treat the product so as to ensure a good
result.

1f such then is a true and faithful delineation of the
knowledge and information which all Brewers possess
of the process of manufacturing Beer, and the ma-
terials from which it is brewed, (among whom is the
present writer), wellmay it be asked, then, what is the
utility of his writing upon a subject which he acknow-
ledges he is destitute of much useful and desirable
knowledge and information thereon 2
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To such a nataral question my reply m.uut be, that I
profess to teach no further than I know, that my infor-
mation is incomplete, that my object is to teach what I
do know, and above all things to point out of myself that
which 1 do not know, in order that others may learn, if
they themselves do or do not know, that which appears
to me to be requisite to be known, before any one ecan
plume himself upon the acquirement of all that is de-
sirable to be learnt, relative to the means of brewing
good beer.

He that would be wise, must firet know the boundless
extent of his own ignorance. And true enough is the
adage, that “ the morae a person knows, the more con-
vinced he is of the very little he does know.”” And
that excellent truism written by Pope—*¢¢ a little learn-
ing is a dangerous thing,”’—is as appliéa.ble to attain-

.ments in the art of Brewing, as it is to every depart-
ment where much knowledge is requisite.

In confirmation of the truth of this statement, I thmk
that I may safely appeal to the fact, that there are
many who have been practical Brewers for a long pe-
riod, who seldom, if eveg, produce a good beer; who
have ever adhered to an invariable system without
deviation, such as they were first taught, and who
believe it the best that can be taug t, and who, if told
they knew not how to brew good beer, would feel
highly offended, and think the statement false. To
such ¢¢ a little learning is a dangerous thing.” because
they have not learnt enough to enable them to perceive
their own ignorance, and, consequently, they do not
endeavour to learn more, because theyimagine they
know enough. But to return to my subject ; to form an
estimate, whether or not worts are sufficiently boiled as
evidenced by the apparent extent of coagulation exhi-

- bited by the appearance of the wort in a glass, appears
to me to be a very fallible test, If all worts possessed
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aa equal quantity of the coagulable material, then
might the practised eye of observation tell, probsbly,
when the wort wassufficiently boiled. But as the first,
second and-third, or more worts, of two brewings, may
not possess the same quantity of such material, buton
the centrary, a very dissimilar quantity, an abstraction
by coagulation to an equal extent, would not reduce the
residue of the uncoagulated material toa state of equae
litys consequently, if one wort was in a perfecet state for
the process of fermentation, the other could not be,
And if the quality of the beer was dependant on the
residue left in the wort, and not on the quantity abe
siracted, where is the value of the knowledge acquired
by observation ?

~And again : it the time of boiling is to be regulated by
the criteria of coagulation, what is to be said relative to
boiling, as regardsthe obtainment of a proper extract
from the hops? 1f coagulation was to be the determi-
nate criteria for boiling, the evidencesin favor of termi=
nation,would be exhibited much earlier in the first wort,
which needed the most extract of bops, than the second,
which needed less ; consequently, an adherence to the
onesystem, would oppose the requirements of the other,

As re‘ates to boiling by time, the preceding ubservae
tions equally apply, and to which some additivnal
ol:;jections may be urged.

But, betore 1 point them out, let us examine the sub-
ject of boiling worts, as relates to the effect producedin
fermentation, and analogy will best serve the purpose
of illustration.

In the making of wine from the ripe grnpe as soon as
gathered, or the dried grape, called raisin, if water-is
put to either, and afler standing the usual time, the
must is withdrawn from the husk without pressing the
latter, and put intp a ('ask. the fermenlnuon will be.
slow and slight; butif the husk is prmd, and the

v
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may happen, by a suitable management of the fermenta-
tion. And agreeable to such conclusions, I recommend
one hour and a half’s boiling for the first wort, two or
two and a-half for the second, and from two to three
for the third ; or in case the first and second raw worts-
are boiled together, then two hours.

Lol ol ol ol oF & o7 = W

vs



CHAP. X.

COOLING OF WORTS.

1 am no advocate for the introduction of any new de-
scription of machinery, or the improvement of the old in
a brewery, for the sake of mechanical advantages,
regardless of the chemical consequences.

Varic:us modes of cooling worts have been devised,
some of which appear to me to be highly objectionable,
while others appear to me to be very advantageous.

The old method of running the boiled wort from the
hop back into shallow cooling backs, and there allowing
it to remain until reduced in temperature to the point
required, or to the heat of the atmosphere, appears to
me to be objectionable for the fullowing reasons : —

A great waste of time, even in the Winter ; but more
particularly in the Summer, is vccasioned thereby.

A liability of too greatan absorption of vxygen from
the atmosphere, by sv long un exposure to it, whenever
such air holds the electric fluid in simple combination
with it, which in hot and tempcstuous weather it so
frequently does. The impossibility of reducing the
temperature of the wort to a sufficiently low pitching
heat, when the temperature of the atinosphere is above
the required heat.

An unnecessary waste of wort, byadherence to an
unnecessarily extended surface.

Against these disadvantages 1 know but of one ad-
vantage as a set-off, y/h;ch is, that in case your wort
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should be of less than the required density, its density
will be increased by the evaporation, consequent on the
extension of surface and exposure to the air.

Some have adopted the use of a fanning machine,
the objections to which appear to me to be—

The labour required to work it,

The greater liability of the wort absorbing oxygen,
in consequence of the much larger quantity of air forced
into contact with it, occasioned by the motion given to
the air, and which by the fanners is caused to traverse
over the surface of the wort, and sweep off the steam:
and the extension of surface given to the wort, by agi-
tation, occasioned by their use.

The beating into the wort of all insects and dust
which come within the vortex of air, resulting from
the revolution of the fanners.

The impossibility of redncing the temperature of the
wort below the atmosphere, should it be desirable so to
do in hot weather, for the purposes of fermentation.

_Against these disadvantages, I know but of one advan-
tage, which consists in being able to cool the wortin a
less space of tiwe, to the peint required, or to the low-
est, as is by such means possible, than can be by its
exposure only in the cooling backs,

The next method te which 1 have to advert is the
cooling of worts, by the medium of water,-and which
appears to me decidedly preferable to any other at pre<
sent practised.

But there are a variety of ways in which the agency
of water is used to effect the purpose; and which n:ay
be divided into four several principles,

To pass running wort through water in a quiescent
state.

To pass running water through wort in a quiescent
state.

To pass running wort through water, in a runming
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#tate, both wort-amd water running in the same direc.
tion.

To pass running wort through water in a running
‘state, the wort and water running in an opposite direc~
tion.

As relates to either method, it must, of course, he
-understood, that some intervening substance keeps the
wort and water from a state of union ; and that through
such intervening medium the heatof the wort is convey-
-ed to the water.

Several methods have been devised, founded on each
of these principles, :to effect the desired object ; but I
believe it has been found that the fourth principle is the
most efficacious, as to the attainment of the lowest
temperature of the wort, the employment of the least
qnantity of water, and consequently with the greatest
.economy of labour,

‘One of the methods by which the first principle has
‘been reduced to practice, (and which will serve to
illustrate the result,) is to let the worts rm from the
cooling backs into the fermenting tun, through a metal
worm, placed in a vessel of cold water, such as is used
by distillers to condense the 'spirituous vapours pro-
ceeding from the still to the spirit receiver.

The objections to this method are: that by the im-
partation of heat from the wort through the metal pipe
to the water in the worm tub, that the water would
very soon be raised above the temperature at which
the wort was required to run inte the tun, and thatit
would not be possible to get the wert down imto the -
tun at so low a heat as would be requisite, (let the
quantity of water it contained be ever so great), ia
any thing like a reasonable time.

To elucidate this matter, we will suppose a medium
<case, of common occurrence in Summer:

A Brewer has forty barrels of wort to cool, which he
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wishes to get down into the fermenting tun at 60 de-
grees of heat, but the temperature of the atmosphere
about his cooling backs is 656 degrees of heat ; conse-
quently he knows well that while the atmosphere con-
tinues at that heat, let his worts remain exposed to it
as long as they may, by its influence, he cannot accom-
plish his object. Again: he wishes to cool his wort to
that point quickly, with a view to the saving of time,
and to prevent the liability of the wort absorbing too
much oxygen from the atmosphere. We will further
suppose that he is of opinion that it would be prejudicial
to his wort, to let it remain in the cooling backs be-
yond the time of its reduction in heat to 100 degrees,
by its exposure to the atmosphere. Next: he hasa
worm tub, which he can fill with water immedigtely
from the well at 50 degrees of heats --the quesy is,
how much water should his worm tub contain, so as to
reduce his 40 barrels of wort to 60 degrees of heat, on
the supposition that if the worm was filled, it would
eontain the 40 harrels of wort? and that the wort was
allowed to remain in the worm sufficiently long, until,
by the law of equalization, to which heat is subject,
as much heat would be transmitted from the wort to
‘the water, so that the temperature of the former
would be reduced, and that of the latter increased to

60 degrees ?
40 barrels of wort 160 barrels of water,
at 100 deg. of heat at 50 degrees of heat
4000 8000
4000
Divide by Bar- 200)12000(60 degrees of heat
rels of wort 1200
and water —_—
0
L

Such an apparatus would prove very costly, and shouid
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the brewer be of opinion that to let the wort lay in the
cooling back, until reduced to 100 degrees was prejudi-
cial, and that it ought 10 be got into the fermenting tun,
before so great a reduction ; the size of his worm tub
must be increased in the ratio of his opinion, and should
he have a second wort to follow the first, he might
have occasion either partly or totally to re-fil it for
a second operation.

It will be seen that T have exibited the use of the
worm tub in its most expensive and objectiopable state,
and I will now point out its use in its cheapest and
most advantageous—so far as outlay of capital is to be
considered.

A worm tub and worm of less dimensions would be
sufficient to accomplish the same purpose of cooling
down to the same point, by continually pumping cold
water into the bottom of the worm tub, and allowing an
equal quantity of heated water to run out at the top,
and letting the wort run into the tun, from the cooling
hack through the worm, at such a speed (to be re-
gulated by a cock) as would ensure the temperature
of the whole being got down at 60 degrees. 1t is true
that by such a mode, a less sized worm tub and worm
would effect the same purpose, but there would be the
important ohjections of the brewer already stated ; the
greater time required, and the longer exposure to the
atmosphere of a slowly, yet gradually, diminishing
portion of the wort.

The second principle has been tested, by placing
pipes in different modes of arrangement within the
cooling backs, and causing water to pass through them,
until the temperature of the wort was sufficiently low
to get down into the tun. The objections to this method
are, first—that it is not the most effectual and econo-
mical means by which the temperature of the wort may
be reduced to the required point. Second—that an ex-
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pesure of the wort to the atmosphere in hot weatber, is
but injurious at the shortest possible period; and if

" continued during the whole process of cooling, is liable
to prove seriously so. Thirdly—that if such pipes re-
main stationary in the cooling backs, an additional loss
of extract is experienced, by the adhesion of wort to

. their exterior surfaces. And they may prove impedi-
ments to that indispensable cleanliness in which such
utensils, as well as every other, should ever be kept in
a Brewery.

The third principle has been exemplified, by placing
one or more pipes, in a larger pipe, causing the wort to
run through the inner pipe or pipes, and water throngh
the outer one, both wort and water flowing in one direc-
tion. A little reflection must convince any one, that
such a principle is erroneous hoth in theory and prac-
tice.

Let us imagine any number of feet (say 60) of wort,
and water running in the same direction, of unequal
temperatures, and seperated one from the other by
metallic tubing, and su'ject to the law of equalization,
the heat passing from the hottest fluid to the coldest,
until bojh were of equal temperature. 1n conseqnence
of the length of pipe being 60 feet, there might be snf-
ficient time for the transition of heat from one to the
other, until equality was established, but beyond that
point, of course no further transition could take place.

Ifthen the wort wasat 100 deg. of heat, and the water
at 50, and the volume of each the same, the mean heat
would be 75 degrees, and if requisite to pitch the tun at
60 dcgrees, it wonld be necessary, at least, to pass
through four volumes of water to one of wort. In figures
four volumes of water to one of wort might appear
sufficient, but in practice it would not be found so, under
any other than very disadvantageous circumstances;
and such proportions would of themselves be sufficiently
imconvenient and costly.
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The fourth principle is undoubtedly the best, and
perhaps the only proper one to adopt. This, like the
others, has been adopted under a variety of modifica-
tions, and I believe we are indebted to Mr. JohnVallance,
for the primary adaptation of this principle ta the cooling
of worts.

The mode by which this principle was first put into
operation by him, has subsequently been much im.
proved upon, as relates both to the cost of the appara-~
tus, its efficiency in cooling with a reduced quantity of -
water, and by the appropriation of the water used in
cooling, for the purposes of brewing, &c., instead of
letting it run away to waste, as was formerly done.

To appreciate duly the value of the principle, an
iljustrative explanation to some may be necessary.

To simplify the subject, let us suppose that a pipe of
one inch diameter and 41 feet in length is placedin
the centre of a pipe of two inches diameter, and the
same length. Thatthe wort tobe cooled is at 110 degrees
of heat, and is required to be reduced to 60 degrees, by
water at 50 degrees; and that the wort shall run down
the internal pipe, and the water pass up the outer pipe.
The wort decreasing in temperature one degree in every
foot of its progress, .nd the water increasing in the
ratio to the proportion employed. Let us further ima.
gine that the internal pipe holds one barrel of wort, and
the external two barrels of water, and on the supposi.
tion that the transinission of heat from the wort to the
water was in arithmetical proportion, we should find
the wort leave the inner pipe at 60 degrees of heat,and
the water the outer pipe at 75 degrees.

The following diagram, divided into 41 parts, will,
perhaps, exemplify the principle better than words;—
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Some Refrigerators have been.constructed
in this way, but it is by no means the best
method, although the simplest. Simplicity in
machinery is often its best recommendation,
but it does not apply as an invariable rule.
To form a judgment of the difference in the
effect produced between the inclosure of an
inch pipe within a two inch, we bave first to
consider that the thickness of the metal with
which pipes are made should be in proportian
to the diameter of the pipe, consequently, as
the one.inch pipe requires a thicker metal
than the balf-inch, the heat from the wort
cannot be so easily and quickly transmitted
through the inch pipe to the water, as it
can be through the half-inch.. Again: the
heat contained .in the centre of the wort,
inclosed in an inch.pipe, has half an inch to
travel, each. way, before it reaches the in-
ternal surface of the pipe; whereas, in the
halfeinch pipe, it has but the distance of a
quarter of an inch. But a,very proper ob-
jection may be urged to the use of a half
inch pipe, enclosed in one of an inch diame-
ter, for the cooling’of worts, on .the gronnd
that such a refrigerator wonld be much too
small for any Brewery..

But in the construction of a. refrigerator
of larger. dimensions, the use of half inch
pipes enclosed in one pipe of any given di-
mensions not less than two inches diameter,
will be found to be the most efficacious and
economical method of any.. An evidence of
the superiority ef half-inch pipes, enclosed in
pipes of different sizes, instead of an inch
pipein & two inch, may be seen by reference

w.
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to figures Nos. 2,9,4,5,6, & 7, in the first plate.

Figure 2, exhibits an inch pipe in the centre of a
twoinch.

Figure 38, exhibits five half-inch pipes within a two.
inch pipe. Fig.4, seven pipes in 2} inch; fig. 5, eight
pipesin 8inch; fig. 6, twelve pipes in 3% inch; and
fig. 7, fourteen pipes in 4 inch.

The circumference of a pipe of one inch diameter is
about three inches, @nd the circumference of a half-
inch pipe is about one and a-half.

It will then be evident, that as the united circum-
ferences of the five half-inch pipes in the two-inch
pipe, presents a surface of seven and a-half inches, as
amedium of communication of the heat contained in
the wort to the water which encompasses them, and
the one-inch pipe only presents a surface of three inch-
es, that a third and very important advantage is pre-
sented by the use of half-inch pipes, as exhibited in
figures 8,4,5,6, & 7. In the first plate, fig. 8, repre-
sents a sectional view of a refrigerator, invented by
myself, so far as an improvement on the refrigerators
constructed under the directions of Mr. John Vallance
(and the adherence to the principle which I before
stated, I believe, he was the first to adopt) can be
called an invention. Nor can I claim the piiorityin
the inclosure of small pipes within a larger case, as
the refrigerator in the Brewery in which I.am now
writing is composed of cast iron plates, enclosing cop-
per (three quarter inch) tubes, the invention and con-
struction of Mr. John Vallance, long before I thought
of the appropriating them for the purpose; but yet1

" was not aware that their use had been adopted ontil
about three years after the cnnstruction of my own.

Consequently all the merit which I can claim (if it
poiseuel any title to the least portion) is the substitut-
ing copper external circular pipes, instead of flat iron
or copper cases, and their appropriate connexion.
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Reference to figure 8, plate first.- 1, 2,3, 4,5,6,7, 8, are
eight copper pipes of any required diameter, not less
than two inches; nor less length than eight feet. Each
of these pipes contain half inch pipes, arranged as per
figure 3,4, 5, 6, and 7. The halfinch pipes are soldered
or brazedinto a circular plate at each end, which plates
fit into the end of the external pipes, and are soldered
tight therein.

(a) 1s a pipe conveying wort from the cooling back
into the half inch pipes fixed in No. 8 pipe, and de-
scending them, is conveyed into the first union pipe (c),
and enters into the half inch pipes fixed in No. 7 pipe,
and ascends therein, and from thence descends through
pipes in No. 6, and so on, until it finally leaves by the
pipe (B), by which it is conveyed into the fermenting
tun.

(8) The pipe conveying wort from the refrigerator
to the fermenting tun.

(cc) Union pipes which conuect the pipes No. 1,9,
8,4, 5.6, 7, and 8, together, and which are attached to
the same, by brass union screws, (x x)

(o D) Are short pipes, which also conunect the pipes,
No.1,2,8,4,5,6,7,and 8, together, and serve to cone
vey the water from one to the other; which water
surrounds the half inch pipes contained within them.

(E) A pipe from the water tank or therising main of
the pump, or connected with both ; attached to the side
of No. 8, pipe, and it will be perceived that this pipe,
and the pipes (o p) and others, are united in the mid-
dle by union joints or flanges bolted, with a view to
separation, in case of repairs, &c. being required.

() A pipe which conveys the water from the refri-
gerator to the water tank, or conveying it to the sewer,
as may be most convenient,

(Ge) Are air pipes of sufficient length to ascend &
few feet above the cooling back, and are for the purpose
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oY allowing the air to escape from the refrigerator,
when the wort is first turned on. .

(=) 1s an air pipe fixed into the water pipe of suf-
ficient length to ascend a few feet above the water tank,
and effects the same purpose to the water department,
as the pipes (@ G) do to the wort.

(1) Isa pipe leading from the water taunk to the pipe
(a) and is for the purpose of conveying water into the
half inch pipes, after all the wort is ruu off from the
cooling back, and those pipes are left full of wort. The
purport of the admission 6f water on such occassion, is
to expel the whole of the wort contained in the half
inch pipes into the tun, which it effectually does with
out admixture with the wort, leaving those pipes full
of water instead of wort.

(s 3) Stop cocks, fixed in union pipes (c ¢) for the
purpose of drawing off the water from the half inch
pipes.

(x x) Brass union screws, for the purpose of connect-
ing No. 1, 2,8, 4, 5, 6, 7, and 8, pipes together, affording
the means of disconneéting the union pipes ‘(c c), and
thereby furnishing access to the openends of the half
inch pipes, for the purpose of cleaning them, or effecting
any repairs, &c.

This refrigerator may be placed eitherin a vertical or
horizontal position, whichever is most convenient ; but
the annexed view exhibits it in a vertical position, and
in case of being placed. in a horizontal position, the
situation of the stop cocks (s3) the air pipes, ‘&c.
‘would require a modified arrangement.

The pipe :(a) is connected withthe cooling back, be-
tween which and the refrigerator may be a stop cock, or
-within the cooling back a valve.

The wort passes through this pipe into the refrigera-
tor, and makes its exit at the pipe (8), which comumu-
<nicates with the fermenting tun.
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The speed with which it will pass from the cooling
back into the tun, when the stop cock or valve is fully
open, depends much upon the height of the fall, or in
other words the height of the wort in the cooling back,
above the point of exit into the fermenting tun.

To regulate the temperature at which the wort shall
come down into the tun, itis necessary to adjust a stop
cock in'the pipe (B) placed at a convenient distance
from the tum, at any point as will govern the speed at
which the wort may pass through the refrigerator. For
this purpose it is usual for a person, by the aid of a ther-
mometer, occasionally to ascertain at what heat the
wort isin the tun, and also the heat of such as is flow-
ing into it ; and in case it has been, or is coming down
too hot or two cold, then so to adjust the stop cock, as
~will allow the wort to run with less or greater speed,
sufficient to ensure the required temperature; and a
~ery little practice-enables a person to get the worts
down, at any given heat, with perfect accuracy.

The pipe (&) admits the water into the refrigerator,
and by the pipe (») it leaves it.

The pipe (E) should be connected with the liquor
back, with a stop cock between; and, also, with the
rising main of the pump, and a stop cock between.

By such an arrangement, thie water may be pumped
immediately from the well throngh the refiigerator
into the liquor back, by opening the stop cock in the
‘pipe connecting the rising main and refrigerator, and
shutting the stop cock in the pipe connecting the liquor
back with the refrigerator, by the pipe (£).

By this mode ot operatiug, the refrigerator may he
-considered as but a tortueus rising main, and it will be
found that but a very little more power is required to
raise water from the well to the Jiquor back by such a
route, than is by & straight aud perpendiculur rising
main, ’
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The advantages of thus raising the water through
the refrigerator, to the liquor back, are three-fold.

The water being obtained immediately from the well,
in which it is at about fifty degrees of heat all the year
round, furnishes the of cooling the wort quicker,
and to a lower temperature in hot weather, than if it
was first pumped up into the liquor back, and then
allowed to run from thence through the refrigerator
into a lower liquor back, or away to waste, because,
in proportion to the time it lay exposed to the influence
of the atmosphere  in the lignor back, so would be its
increase in temperature, until equality was realised.
And should the heat of the atmosphere be at seventy
degrees, or above, and the wort required to be got
down at sixty degrees, it is plain that the water must
be below sixty to accomplish it, and consequently must
not remain too long exposed to such an atmosphere.

By this mode of raising water, the whole that is re-
quired for the purpose of cooling the worts may be
saved, without the need of two liquor backs (one placed
below the other), an advantage which needs not ex-
plaining, as relates to the outlay of capital and the
saving of time, and horse, and maonual labour, or fuel
in case of the use of a steam engine as a motive power.

The third advantage is, that such water being saved,
may be applied frequently to some beneficial purpose,
with its temperature increased in the operation of cool-
ing the wort, as it leaves the refrigerator at a heatin
proportion to the quantity of water used to the wort
cooled.

Between brewings, the refrigerator should be left
full of water, both the wort and water compartments ;
unless in Winter, the refrigerator should be so situated
as that the water may be liable to freeze therein ; then
in such case they should be left empty. Insuch case
the opening of the cocks (s J) would serve to empt
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the wort compartment, and a small cock might be in-
serted in the side of the lower end of each externai
pipe, for the purpose of emptying the water cumpart-
ment.

Previous to commencing the cooling of the first wort
of a brewing, the stop cocks (3 J) should be opened,
and all the water drawn off from the wort compartment.
Then turn on the wort from the cooling back into the
refrigerator, and as soon as it reaches the tun, ascertain
its heat by a thermometer, and if too hot or too cold,
regulate its speed by a proper adjustment of the stop
eock in the pipe (B). And as soon as this process is
commenced, as a matter of course, water should be
pumped from the well through the refrigerator to the
liquor baek, or run from the upper liquor baek through
the refrigerator into the lower one,

The form of this refrigerator, the variable position in
which it may be placed, the little room it nccupies, its
little weight, the facility with which it may be taken to
pieces, cleaned, or repaired. lts effective powers, its
small cost, and its value when worn out, or,if required,
for an appropriation to any other purpose, renders it
far superior to any other apparatus for a similar purpose
that 1 have ever yet seen.

Before 1 quit this subject, I will state for the infor-
ation ot those who know nothing of the invaluable
advantages of a refrigerator, that while I am now
writing. a guile of ale iscleansing close to me- quantity,
68 barrels of XX, at a temperature of 66 degrees, which
was pitched at evening 10, on the preceding day, at 63
degrees, the heat of the atmosphere surrounding the
tun being then, and now is at 70 degrees, and the heat
of the air above the coolers, at the time such wort was
running therefrom through the refrigerator into the
tun, was 76 degrees.

The weight of each of the refrigerators of' the given
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siges, and the lenglh of each case, nine feet, is from
about 1501be. the smallest, to about 750ibs. the largest.

The quantity of wort that each will cool per ‘hous,
upon an average, is from about eight barrels the small-
est, to about twenty-five barrels the largest size.

As the variation in the price of copper is so frequent,
.and in different breweries the weight of pipe required
may not be alike, no definite price for each size can be
given, but it may be serviceable to say that the cost of
six cases of each size would average from £40 to £90,
and eight cases, from £50 to £120.

1t must be understood that the weight and prices
furnished refer only to the refrigerator, as delineated
in plate No.l, fig. 8, without any of the connecting
pipes that lead to the several utensils, or any frame
work to which it may be fixed.

As every case is connected together by union screws,
they may, for the purpose of carriage, be detached and
packed in wood altogether; the dimensions of the
package for the largest size need not exceed in length
10 feet, in width 4 feet, and depth 1 foot, or width and
depth 2 feet.

As relates to the quantity of wort that may be cooled
by each refrigerator, no definite quantity can possibly
be stated, as there are so many circumstances con-
nected that militate against accuracy. Six cases in
some breweries may do the work of eight in others, in
the same time, resulting from the difference in the
quantity and temperature of the supply of water, and
the rapidity of the passage of wort resulting from the
difference in the distance between the cooling back or
hop back, and the point of delivery in the tun, in the
several premises.

Also the difference in the facility of cooling in the
cooling back, previous to, and during the process of,
cooling by the refrigerator, and other causes in ad-
dition, which might be enumerated.
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Altheugh some brewers content themselves with the-
wse of six cases, yet I strongly recommend eight to-
every one, because it is much better to be able to cool
too fast than too slow, (not that the former is possible) 5=
aad should one or.two cases at any time need repairing,
two can always be withdrawn for a short period, for the
parpose, as they should be all made to fit in pairs.

As the refrigerator is subject to a.considerable pres-
sure, either if the water is pumped through it from the
well to the liquor back, orif running through it from a
vessel above the liquor back, into the liquor back, it is
necessary that the pipes should be sufficiently thick, and
the whole of the work.well .performed, so as to be able
to support it : but, as the thinner the metal, the quicker
and more effectual is the transition of the heat of the
wort through it to the water, there must be a medium
point of thickness best adapted for the double purpose.
To state what that thickness should be, forevery brew-
ery, would be impossible, as the difference in the distance
between the refrigerator and the liquor back, in dif-
fereunt breweries, varies to a considerable extent ; and
as the pressure on the refrigerator is proportionate to
the heighth of the point of delivery of the water into
the liquor back, after it has passed through it, above
the refrigerator ;. so any difference in the distance in
different breweries, would give a difference in the pres~
sure, and consequently cause a difference in the requir-
ed strength.of the inetal.

As practice makes perfect, and the workman whom:
I. first instructed to make them, and who has since
made for several brewers, is become so prompt in the-
manufacture, and .a competent judge of the requisite-
strength of pipe, &c. adapted to different premises,.
when informed of the particulars as hefore adverted to,.
¥ should conceive that, both for the superiority and:
accuracy of his workmanship, and moderate prices,. he-

x.
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would furnish a refrigerator of any size, better and
cheaper than any inexperienced workman possibly
eould, from any description I have, or am capable of
‘giving by drawing and description; and that as the
weight is not great, such advantages would probably
much more than compensate for the cost of carriage.

The facility with which this refrigerator may be
cleaned, is also a very great recommendation to it. It
may be performed mechanically, by taking off the
connecting pipes (¢.c.) and passing a brush attached to
& wire rod or cane, through each half-inch tube, the
mucilaginous coat, adhering, may be rubbed off, and
afterwards well rinsed with hot water; or it may be
chemically effected, by filling the refrigerator with
boiling hot lees, as recommended for the seasoning, &c.
of casks, &c. in chap. 18, but in such case, care should
be taken not to let the lees remain too long therein,
Test it dissolve the solder: two hours will be found suf-
ficient; and such lees may then be drawn off by the
cocks (3.3.) and returned again to the lime and ashes,
through which by filtration it will pass, freed from im-
purity and be fit again for use. After the lees are
withdrawn, it should be well washed out with hot water.
It may also be cleansed by steam and subsequent
rinsing.

o g o o gl ol
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"becxuse knowing the means, he fail- to practice them,
-or baving so failed, he dues not obtain better fromw
more prudent brewer.

To preserve yeast sound and in good condition, from
one brewing to another, less care is requisite in ecold
weather than in bot.

Ia cold or hot weather, the brewings shoeld not be
too far between ; in bot weather the period should be
shorter than in coid, for the utmost care exercised ia
the preservation is not sufficient to ensure good con-
dition for a long period, and every day’skeeping renders
it of less value, and the soomer it is used, the more
epergetic and beneficial are itsfermeatative properties.

Yeast is in the fittest stale for use, when taken up
from the stillions, as soon as the fermentation is com-
Pete. Itshouldbe well freed from the beer, by draininyg,
and the thicker it is when taken up, the better is s
quality.

If it does not suit to use it at such time, it should be
removed from the stillions, and placed in small quanti-
ties, and laid tkin in wooden vessels, in a cool, dry, and
alry sitnation, in order that it may not ferment. The
temperature of the situation should by »o means exceed
60 degrees, and as much lower as a suitable place can
be found to place it in. )

Necessity having never prompted, Thave not tried an
ice-well for the preservation of yeast from one brewing
to another in sultry weather; bat if an ice-well was dry
and free from carbonic acid gas, I should imagine that
it would be @& desirable situation in which to place it,
‘by those whose brewings were not frequent, who could
not command a cool, dry situation on their premises to
place it in, and who could not obtain a supply from
-others when in need.

Yeast should never be used in fermentation, that has
spontaneously fermented, subsequent to its ejection
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from the cleansing casks, as its fermentative powers
have tlrereby been impaired, and an acetous or putre-
factive fermentation must have commenced, and such
yeast will communicate to the wort, with which itis
mixed, a fermeatation of the same character and extent,
to which it had been previously subject.

"Yeast should always be used by weight, instead of by
measure.

The least quantity should be used, that is capable of
effecting a fermentation to a given extent in a given
time,

No definite quantity can be prescribed as proper to be

- used, inasmuch as a frequent variation is indispensably
necessary, according to a variety of circumstances, of
-which every brewer should be fully aware, and capable
of judging, which close and attentive observation and
Jong experience will alone render him competent to.
This subject I shall more fully enter upon, under the
“head of Fermentation.

A change of yeast is sometimes necessary, that is,
yeast in good condition should be obtained of another
brewer, for the purpose of fermentation, and the fre-

~quency of such obtainment should be in proportion to
the need, of which the brewer should be a competent
judge; for with the exercise of every care and caution
-in the preservation from one brewing to another, its
. fermentative powers will decline and wear out, and
~when such occurs, a change of yeast is as necessary to
the brewer, as a change of seed is to the farmer.

The annexed Table, calculated for my own use, I
-have found highly useful, in conjunction with the dic-
tates of my own judgment, in determinining the quan-
tity of yeast to be used on every occasion.

Ezplanation relative to the use of the Table.—Supppose
“that my judgment directs the use of four-tenths of an
-ounce of yeast to every pound density contained in the
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wort which is in the tun, and the wort consists of 60
barrels at 32lbs. density : 1 have then to find 32lbs, in
the first column of the T'able, and against it in a line in
the fifth column, under the head of 4ths. oz., I find

120z 8ths.
The which I multiply by - 60 barrels.

Which product divide by ounces 16)22?,0(48“:-. yeast,

128
128

0

==cn
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YEAST TABLE.

The weight of yeast ta pitch the tun with, in
the ratio of its density.

7th. los. 1th
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If such are the standard qualities indicative of good
beer, it becomes an important subject of enquiry to
every brewer, how their presence may be commanded
not once, or occasionally, but all the year through, in
every guile he may furnish to a public, that will admit
of no excuse for their absence, let the seasons and
circumstances be what they may.

However unreasonable and inexorable the public may
appear to a brewer, who, consulting his own ease,
would like to pace quietly along the same path that
his predecessors have done; yet an intelligent and
enlightened public, moving rapidly forward iu the road
of refinement, will soon leave sucha brewer unsupport-
ed, if an aspiring competitor steps in to solicit its
suffrages, who can and will endeavour to merit them.

The conditions to ensure a right vinous fermentation
are : a wort properly extracted from good malt, and
placed in the copper previous to the absorption of an
improper quantity of Oxygen from the atmosphere .
good hops in right proportions; boiled together a pro-
per time ; cooled to the right pitching heat in the
shortest possible time ; yeast added as soon as the worts
are all in the tun, and in right proportions. Cleansing
from the tun into fermenting casks at the proper period,
and carrying on the residue of the fermentation therein,
on right principles. What is right and proper in these
several operations remains to be shown, as relates to
that part which has not yet been discussed, and as well
as an imperfect knowledge of the subject will enable.

A vinous termentation of wort is effected by the im-
partation of yeast to it, and by its abstraction of oxygen
from the atmosphere. The mode by which such ab-
straction occurs is produced by an affinity which exists
between the carbon of the wort and the oxygen of the
atmosphere : the latter, impelled by the power of
attraction, leaving the erial element to unite with the
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carbon in the fluid. But the union does not take place
without the carbon advancing to meet the oxygen,
each principle obeying the law of attraction. These
principles, in a state of union, are called carbonic acid.
The consequence of such removal is the decomposition
of the wort, and the liberation of caloric from a state of
latency to activity. Thus rendered free, the caloric
unites with the carbonic acid, and gives to it the pro.
perties of a gas, and the new compound is called
carbonic acid gas.

The property derived from the union of the caloric is
Jess specific gravity, and by virtue of such property, the
united trio ascend through the denser medium by which
they are surrounded, and in their passage heave to the
surface, those floating particles of coagulated gluten
which obstruct their course, and which, united together
in a body, constitute yeast; and having thus mechani-
cally caused their ejection from the wort, they wing
their way as tenants of the air. By this beautiful law
of nature is decomposition, and recomposition effected,
both chemically and mechanically. The products of
vinous fermentation are carbonic acid, alcohol, and
yeast, neither of which existed in the wort previous to
fermentation, although a portion of the ultimate princi«
ples necessary to the formation of each were present ;
yet was the process of fermentation needed to effect
the attraction, appropriation, and union of such as
were deficient, and the abstraction of such as were re-
dundant.

The researches and discoveries of chemists, relative
to the properties and chemical operation of yeast in
the process of fermentation, appear not to have thrown
any satisfactory light on the subject; and but little or.
no more is known, than that the impartation of yeast
to wort is nccessary to the commencement and continu-
ation of a vinous termentation ; that the impartation ol;
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a small quantity causes the production of a large
quantity ; that good yeast is indispensably requisite te
produce a good fermentation; that the larger the
quantity of good yeast which is imparted, the more
rapid, and to the greater extent, is the processof
decomposition and recomposition -effected, the temp e-
rature of the wortto which it is imparted being the
same; and that asmall quantity of yeast added toa
wort at a high temperature, will do as much or more
than a large quantity to a wort of low temperature.
And these are facts which every brewer should koow,
in order that he may the better be enabled to command
a product in fermentation, agreeable to his views and
wishes.

It has been ascertained that if yeast is added to wort
in vacue, that no fermentation wlil occur, but thatas
soon as atmospheric air is admitted, fermentation wilt
take place.

As the composition of atmospheric air is 28 parts of
oxygen, and 72 parts of nitrogen, there is no reason to
suppose that its decomposition occurs to a sufficient
extent to supplythe immense quantity of oxygen that
is requisite to form part of the compounds, carbonio
acid and alcohol, created by fermentation.

The ultimate principles of which alcohol is composed,
agreeable to the analysis of Saussure, are—

Carbon - - - 58,17 .
Hydrogen - - - 13, 4
Oxygen - - - 4,79

100,00

_—

By the process-of fermentation, it is well known, -and
-established as a rule for computation by the Excise and
others, that every 5lbs. density of attenuation, yields
one gallon of fbloof spirit; or, to render it more intelli-
gible, that If a barrel of wort, at 30ibs. density per
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barrel, was, by fermentation, attenuated so low as te
weigh no more than a barrel of water, the quantity of
proof spirit created by such fermentation, (and which
fermented wort would yield by distillation), is six gal-
lons, as is indicated by dividing 30lbs. by 5lbs.

Without calculating the quantity of atmospherie air
that must be decomposed, to furnish the supply for so
grest a demand of oxygen in the formation of the two
compouads, carbonic acid and alcohol, it must, I think,
be plainly evident that the supply of oxygen by the air,
4s not wholly, (and perhaps not partly), byits decompos-
ftion s but that the impartation occurs from such asis
eombined with it in a state of simple mixture. And to
elucidate the case, we again find the results of scientific
swesearch, furnishing the valuable and satisfactory in-
formation, which not only leads to right conclusions,
but to those which are serviceable alsu; inasmuch as
a brewer, who is conscious of the fact, may resort to
such means as are best calculated o ensure a sufficient
4mpartation, and not beyoad.

All substances upon the surface of the earth,in a
state of deeomposition, furnish to the atmosphere, (as
a general rule), their constituent principles, which
float in it in & state of simple mixture, until abntracted
therefrom, by attraction resulting from the power of
-affinity ; and as oxygen forms one of the component
principles of many substances, the quantity in sucha
state of admixture, derived from such sources, isvery
«considerable. But the greatest supply is from vegeta.
bles in a state of growth, and at a time when the vital
powers are in a state of energetic activity, From the
research of science we learn, that a large quantity of
oxygen transpirer from the surface of leaves of plants
and treesin the day time, and carbonic acid in the nighty
and from a knowledge of this fact, it enables us to ac-
<couat for the cause of fermentation being more rapid
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and to a greater extent in the spring and summer,
than in the autumn and winter, separate and indepen-
dant of an increased temperature of the atmosphere,
which, although it aids and accelerates the impartation,
is by no means a primary, but a secondary cause.

Thus far we have arrived at the theoretical .and
practical conclusion, that the impartation of oxygen to
wort, and in large quantities, is necessary to ensure
vinous fermentation ; that yeast is a needed, but sub-
sidiary agent; that the better the yeast, and the
larger the quantity imparted, so is the liability of the
impartation of oxygen being grester : that heat facili-
tates and promotes the impartation of oxygen, and
therefore the higher the temperature at which a woit
is pitched ; and the atmosphere that surrounds it, the
greater is the impartation of oxygen to it; that heat
promotes combustion, and heat, and fight, the trans-
piration of oxygen from the surface of leaves of plants
and trees, consequently in warm weather, not only is
the quantity of oxygen .floating in the atmosphere
greater than in cold, but the facility of' impartation is
increased. Again we conclude, that as the vegetable
functions of life, are on the decline in autumn, and
dormant in the winter, (as a general rule), and are in
full vigour and activity in spring and summer, that
during the months of the latter the supply of oxygen
to the atmospaere is much greater than in the former,
therefore, (as a general rule), fermentation must
necessarily be more rapid and extensive, at such period.
That such is the case, is the conviction of my own mind,
founded upon the results of enquiry, experiment, and
observation. .

Popular proverbs induce the conclusion, that the
mazims and information which they are intended to
convey, are founded in truth; because as one of those
proverbs. state, ¢ that what every body says is true, it
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must be 50;’* but the best reason to be assigned for oar
giving implicit credence to the truth intended to be
conveyed thereby, without investigating the subject,
and judging for ourselves, is, that it is a truism so pal-
pably plain and self-evident, and has passed the ordeal
of so many person’s judgments, and run current for so
long a period, that although nv one can furnish irre-
fragable proof in support, yet are we inclined to take it
upon trust that it is so, without requiring any demonstra-
tion to induce conviction.

Among proverbs of this class, is one connected with
our present subject, that “ March and October are the
two best months for brewing in.”” And why have we so
long believed it 2 Because it is a proverb;—and those
who have had no means of practically judging, take it
for granted that it is true; and those who have, may
have, or imagined they have had convincing proof in
practical results. Now let us take this proverb, which

- Thold to be good as a general rule, and compare the
assertion made by the formula, and conditions of fer-
mentation, which I have ventured to furnish, and see
if we cannot discover a reason, why these two months
are the best in which to brew, or in other terms, in
which brewers, brewing with or without rule or system,
conscious or not i of the nature and operation
of existing causes and resulting effects, can produce
beer of the best quality, and that will keep sound the
longest. The best beer ! What are the requisite qua-
lities 2—1 have already described them:—That will keep
sound the longest! What are the conditions? Good
qualities as described, and freedom from acetous acid.
But why is the presence of one and the ahsence of the
other best secured in those two months ? Because the
atmosphere is then charged, (as a general rule), with
a medium quantity of oxygen, vegetation being on the
decline in October, and in its commencementin March;
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and, consequently, such as brew and leave fermentation
to take its course without controul, experience a good
result from natural causes; and such as attempt to ex-
ercise a discretionary judgment, find natural causes
co-operating favorably with their intentions; and
having nothing to contend against, can ensure their
purpose, with scarcely an effort to accomplish it.

Thus far, I trust; I have succeeded in establishing a
basis for the erection of a standard of right fermenta.
tion, by the aid of general consent, founded on common
observation and experience, as relates to results, and
by demonstrative proofs, as relates to causes.

We have next to consider what is the effect produced
ja fermentation, when the atmosphere is chargéd with
a medium quantity of oxygen? The obvious reply, I
think, should be, to cause attennation to proceed to a
medium extent: and such a result, as far as my own
experience goes, will best accord with the conflecting
claims of the eye, the taste, and the feelings of the
public, farnishing transparency, fulness, and a sufficien-
cy of spirit, blended in harmony and right proportions,
and accomplished by & correct combination of the oxy-
gen imparted, with the carbon of the wort, creating
carbonic acid instead of acetous acid.

1'he next point of consideration is, what is the effect
produced in fermentation, when the atmosphere is char-
ged with so small a quantity of oxygen, that the
impartation is not sufficient, without the aid of extra-
ordinary agency, and when such means are not atten-
ded to, from carelessness or ignorance ? The answer,
again, I think, should be, that attenuation is not carri-
ed to that point, where transparency, with or without
finings, will ensue, decomposition having feebly com-
menced, and the power (carbonicacid gas) to throw off
the excretory results, not having been:created to a
sufficient extent, nor endued with sufficient vigour;
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therefure Lhe eye is 1ot satisfied : nor is decomposition.
sufficiently effected as to take off the excesive sweel- -
pess and fulne:s which cloys upon the palate, and the
presence of carbonic acid being insufficient, (rom an -
inefficient production, no alloy.is furnished to ameliorate
the sickening mawkishness.

And such becr produces not a sufficient stimulus to
brace the unstrung nerve, or exhilerate the depress-
ed spirits of an exhausted consumer, and is also but
ill adapted to sound continuance; for as the foul fer-
mentation ceases before decomposition has made much
progress, and is cffected in cold weather ; as svon as
such beer is exposed to an atmosphere ot high tempera-
ture, and replete with oxygen, it becomes subject toa
second fermentation, in consequence of the large resi-
. due of fermentable materials left undecomposed ;. and
not being furnished with a fresh supply of yeast to direct
a right appropriation of the oxygen imparted, so as to
create carbonic acid, the production of acetous acid
necessarily ensues.

From the last point, let us turn our attention to the
opposite, and enquire what. is the effect produced in
fermentation, when the atmosphere is.charged with
more than a medium or an excessive quantity of
oxygen ? To this question, I conceive, the replication
must necessarily be, that attenuation is consequently
carried beyond that point where transparency naturally
or artificially ensues, because when the presence of
oxygen in atmospheric air is most abundant, the pro=~
curing cause, caloric, is also most abundant; and as .
the latter is an agent of communication of the former, .
the agent assists the impartation of the oxygen which.
causes both rapid and extensive decomposition, and
retards the rejection of the excretory materials, car= -
bonic acidand yeast; for as the atmosphere of high
temperature is of less specific gravity than that whicl.:

3.
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is of a low temperature, the capability of carbonic acid,
(whose specific gravity is greater than atmospheric air,
until converted into a gas by a large quantity of caloric)
to raise to the surface the coagulated gluten, and to
leave its€lf the wort, is diminished. The consequence
is an extensive demolition, unaccompanied by the ne-
ceseary powers to complete the excretory process, and
the eye isoffended by the consequent appearance. Nor
is the palate less so ; for, independant of the ill flavor
which the foul remains communicate ; the absence of
that fulness and sweetness which the unfermented ex-
tract furnishes, combined with the lively piquancy
which carbonic acid yields, defrauds the palate of its
accustomed due, and in vain would be the pleading of
the brain, that what the palate lost, it had gained by »
consequent increased supply of spirit; for if morality
sat as judge between the two, the decision would
surely be in favor of the first recipient.

I have before stated, that in fermentation every
Brewer should have a purpose to effect; and I have
endeavoured to shew that a medivm fermentation pre-
duces the best results, and it must therefore be evident
that such medium is the purpose I recommend. ¥ have
endeavbured to point out the obstacle in the way of
attainment thereto, in Autumn and Winter, and the
accelerating cause to urge beyond it, in the Spring and
Summer; the ultimate principle of causation, and
agents of its accomplishment at all times, and suggested
the increase or dimimution of the ngencj, when the
ultimate principle of causation is defisient or in excess;
and the next point of enquiry which naturally presents
itself, is—What is a medium point in fermentation,
and will the attainment to that point farnish Beer of
the most satisfactory quality?

As relates to my own experience, founded on close
and attentive observation; an aitenvation to a melety-
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of the original density, in Autumn and Winter, and a
little beyend in Spring and S8ummer, is that desirable
medium that will best ensure transparency, fulness, and
present and future soundness, combined with the pro-
duction of a moderate portion of spirit; and although
in recent prastice, both in Winter and Summer, I have
found Beer, so far fermented, has given more satisfac-
tion to the generality of consumers, for whom I have
brewed, and which, as 8tore Beer, has kept the sound-
est ; yet I am fully aware that such a practice will not
produce a beer that will please every one, and would be
by no means asuitable point of purpose, to many brewerss
whose customers have been habituated to beer of lower
attenuation. In fact, for that portien of the public K
. am now brewing for, beer attenuated to no lower than
a moiety, would, a few years ago, have been distasteful
to, but a gradually increasing disposition for a full rich
beer, has induced me as gradually to raise the standard
point, to which I endeaveur to attenuate.

To others, therefore, I should strengly recommend,
that their first endeavours should be directed (in case
it has not been) to the obtainment of a knowledge te
which point it is necessary they should attenuate, to
give most satisfaction to the majority of their custo-
wmers ; and this is easily effected by the aid of the sac-
charometer in ascertaining the density ot Beer, at the
termination of the foul fermentation, if sent out as soon
as it is completed ; or previous to sendiag out, if kept
in store any length of time after brewing.

Having ascertained the poiat of attenuation at the
time of consumption, at which beer will best suit the
taste of the generality of consumers, let him make its
standard point for the time being, or until public opinion
changes, and next direct his attention to the means of
attainment, without exceeding.

Bat the obtainment of a knowledge of what should
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' be'the right point of attenuation, is much easier than
an attainment to it, and not beyond, in practice ; ard
- easier to arrive to, than to stop short at, as the follow-
ing results of 100 successive Brewings of Ale, at about
. 32bs. original density, with every effort made to at-
tenuate to no lower a point than” from about 12lbs. to

16!bs. will evince. 1bs, 1bs.

In 4 Brewings the attenuation from 8 to 9 per barrel,

15 ditto - - 9 to 10 ditto.
15 ditto - - 10 to 11 ditto.
9 ditto - - 11 to 12 ditto.
- 10 ditto - - 12 to 13 ditto.
-17 ditto - - 13 to 14 ditto.
12 ditto - - 14 to 15 ditto.
10 ditto - - 15 to 16 ditto.
-8 ditto . - 16 to 17. ditto.

‘100

*Yet it does not follow, that because attainment is
difficult, or at all times impracticable, that an endea-
- vour to accomplish it is not advantageous, for whatever
may be the point determinéd on, the ncarer ‘tire ap.
proximation in attainment, the more satisfactory will
prove the result.

"I have before stated that the cause of vinous fer-
mentation, as a principle,is the impartation of oxygen;
that the source from which such oxygen is derived for
the purpose, is the atmosphere ; that the statc in which
such oxygen is combined with the atmosphere, is simple
mixture ; ' that its admixture therewith is in variable
quantities throughout the year, but that .as a general
rule, it is much more abundant in spring and summer,
thén in autumn and winter, That the necessary agents
to ensure vinous fernientation are caloric and yeast ; and
to énsure an‘attenwration to a right point, temperature
in atmosphere, and in wort, and quality and quantity
of yeast, are 80 many points of consideration that must
operate on the judgment of the brewer, in determining
the heat'at which e will Pfteh his tun, the obtainment
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of good yeast, and the administration of the qnantity:
He cannot regulate the supply of oxygen to the atmos-
phere surrounding his wort during fermentation, nor
the impartation to it, agreeable to his will ; nor can he
determine the temperature of the atmosphere, or pre-
vent its changes to suit his purpose: all he can do is to
pitch his tun at such a heat, select such yeast, and im- :
part in such quantity, as he thinks is best calculated to
effect his object, and tv regulate his system of cleansing
and filling up, &c. agreeable to circumstances, and the
dictates of his judgment.

To succeed well in such an undertaking, requires long
and continued practice, accompanied with a knowledge
of all the difficulties to contend with, and a determina-
tion patiently and perseveringly to combat them ; and
personal experience, founded upon close and attentive
observation, will prove far more instructive and service-
able to the practitioner, than any verbal or written
practical instructions that can be furnished by another:
but stil}l the person who has already trod such a devious
path, may render another, who may have to tread,
(though not the same, yet one as intricate), some gene-
ral information, which may assist him o his way, and
forsuch purpose, 1 will emdeavour to furnish all that-L
am able.

The heat of the the tun and cteansing rooms, during
the time the 10J) brewings referred to were in process
of fermentation, varied from 42 to 74 dezrces. The
pitching heat of each wort varied from 59 to 64
degrees. And the quantity of yeast pitched with, va-
fied from 2 tenths to § teriths of an onnce per barref of
wort, at a density of one pound per barrel. '

Inevery part of the year, andin the coldest of wea-
ther, the atmosphere ever possesses a sufficiency of
oxygen, to cause an attenuation of wort, to any point
required; and all that is'requisite for the brewer -to
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perform is, to ensure a sufficient impartation, by pitch-
ing his tun at a suitable temperature, and by the
addition of a suitable quantity of good yeast.

Inthe temperate months of the year, a medium pitch«
ing heat and quantity of yeast is required.

In hot weather and at that time of the year when
vegetation is in full vigour, a low pitching heat, and a
very small quantity of yeast, is preferable.

At the present time, E 6. July 21st, 1835, while 1 am
writing: a wort of about 50 barrels, and at 32\bs. den-
sity, is passing through the refrigerator into the tun, at
60 degrees of heat, at which I intend to pitch at, and
the temperature of the atmosphere in the tun room is
74 degrees. Iintend to pitch with the smallest quan«
tity of yeast, I ever yet did, in the ratio of 13oz. of yeast,
per every pound density of extract contained in the
wort, which, on the supposition that the quantity should
be just 50 barrels at 32bs. per barrel, will amount te
1741bs. of yeast.

The attenuation of such wort, I expect will be much
below mystandard point, and 1should use still less y east,
but from an apprehension that an acetous fermentation
might occur, instead of a vinous, if the biting of the
yeast should be protracted for too long a period: but
upon this part of the subject, 1 have not yet obtained
that experience, which I am still seeking ; and to as-
<ertain the smallest quantity that may safely be admi-

- nistered, I am progressively, yet gradually, reducing the:
quantity each brewing, until a minimum point is attained
to.

In such weather brewers cannot be too careful ia
adopting every precautionary means to preserve their
yeast for pitching in good condition, from one brewing
to another, and if they are sufficiently close together, it
is better to use yeast that is light and fresh, rather than
solid and stale; but if choice enables, its best state for
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No certain rule or system can be furnished by bme.
person to another, that can advantageously be adopted,.
as no person ought to adopt an invariable practice, re-
lative to cleansing. 1n my own practice, when accele-:
ration is necessary, lsuffer the wort to remain in the.
tun until the head has assumed a brown, close, and.
compact appearance, (the next stage beyond the rocky
head), and cleanse previous to the head falling, with
the temperature of the tun raised about six degrees
above the pointof pitching ; and at the time of cleansing,
rouse well, with a view to give an impulse thereby to-
the fermentative action, that may serve to counterdct
the chilling effect, resulting from the removal of the
wort into casks of a lower temperature than itself; and.
in some measure subject to a loss of heat, in its transi--
tion thereto. But as in warm weather, or when the
atmosphere is replete with oxygen, no stimulus is
needed, I cleanse earlier and without rousing, and while
the .tun bears a rocky head. Ifthe old mode of fer-
menting in the cask is practised, I cause the filling up.
from the troughs to be attended to every four hours
at the commencement, gradually extending the inter--
vals until fermeatation. has nearly ceased, when the-:
latter fillings up are from fine beer of the previous
brewing. But I prefer fermenting in casks, upoun the
self-filling principle, and have contrived. a method as.-
shown in plate the 2ad, which exhibits a sectional view -
of a row of bell casks, with the heads inserted a suf-.
ficient distance within each, to leave room for as much
yeast as will be ejected from the wort within. The tin.
or copper tinned tubes of two inches diameter, which are
fixed in the centre of the head, convey the yeast into the
upper compartments, and the small holes of a quarter of.
an inch diameter, in the side of each tube, and one inch .
above the head of the cask, communicating with the
half-inch tube descending i¢. near.the bottom of the .
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eask, is for the purpose of keeping the lower comparte
ment of the cask constantly full of wort, a sufficient

supply of which for the whole fermentation is left in
the upper coinpartment above the hole in the side of”
the tube at the time of cleansing. A large hole is

made in the centre of the head of the cask, for expe-
ditious filling at the time of cleansing, and for the fae
eility of well cleaning, subsequent to fermentation and
racking. Such opening is accurately closed with a
moveable piece of wood, in the centre of which is affix-

ed the tubes described. A small cock is inserted in the-
sidp”of the cask, close to the upper surface of the head,
for the purpose of drawing off the beerleft in the upper

ecompartinent after the fermentation is finished, and

the yeast, being left dry, may he taken up as convenient.

It will be perceived that a stillion in such case is not

absolutely necessary, and that the casks may stand upon.
astollage, but I prefer a stillion beneath, s in case
of a violent fermentation, if the upper compartment of
the cask will not contain all the yeast ejected, the sur-

plus may be put into the stillions if preferred, and it
also proves serviceable as a receptacle for the beer left

in the upper compartment, after the fermentation is.
completed, where it may lay for the purpose of deposit-

ing a portion of its yeast, previous to being drawn off”
into casks, ready to be broke into the tun of the suce
eeeding brewing.

The purport of the haif-inch tube descending near to-
the bottom of the cask, is to convey the filling up beer-
immediately to the bottom, instead of allowing it to-
find entrance at the top, which, if permitted, would
have the effect of precipitating the ﬂoa{ing impurities,
and retard, if not prevent their ejection ;, fbi?, as such
Alling up wort must be reduced in temperature below
the wort in the lower compartment, while it lays in the:
upper, exposed to an atmosphere of lower temperaturs:

3a
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than itself, it becomes of greater density than the wort
within the lower compartment, and consequently, if
finding entrance at the top, it will necessarily descend
to the bottom, carrying down every particle before it,
whose buoyancy was not sufficient to resist its course.

This system of fermentation, which may be termed
self-acting, will not only save much labour, both day
and night, as well as waste, which occurs in the usual
mode of filling up every four hours, but it saves the
necessity of night access to the premises by workmen,
and all the consequences, as well the liability of their
neglecting the filling up at the proper period during
the night. In the autumn and winter, the system will
also be found preferable to the old method, inasmuch
as the fermentation can better be conducted to the right
point of attenuation, as no chilling check is given to the
wort during the whole period, equal to the old method
of filling up 3 in this case, the filling up being incessant
and in small quantities, but in the other at long inter-
vals, and in large quantities.

By the old mode of fermentation, the beer ejected
from the bung-hole of the cask with the yeast, flows in
a thin, continuous frothy state, into the stillion, subject
to the abstraction of its heat, by the atmosphere to
which it is exposed, in an extensive surface 3 italso lays
subject to a considerable diminution of heat for along
period in the stillions, and is then pumped in large
quantities into the bung-hole of the cask, causing the
same injurious effects, as it is the purport of the half-
inch tubes to prevent.

The following dimensions and content of a bell-cask,
fitted up on this plan, may be of service to the reader:—
Top diameter, 25in. 5ths.; bottom diameter, 19in. 5ths;
depth between the innersurface of the bottom and head,
27in. ; thickness of head, 73ths. ; depth from the top of
the cask to the external surface of the head, Sin, 2}ths.,
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making the total depth within, 87in.; the total content
of both compartments is 3 barrels, the lower compart-
ment 2} barrels, and the upper  barrel.

For the purpose of fermentation, a quarter of a barrel
in the upper compartment is sufficient for the filling-up
during the whole process, and fora proper fermentation
of ale at 82lbs. density, the space left in the upper
compartment will be found sufficient to contain the
whole of the yeast ejected. The diameter of the cire
cular opening in the head is twelve inches.

Whatever may be the mode of fermentation in cask,
in spring and summer, the tun should be pitched at so
low a heat, and with so small a quantity of yeast, as
to prevent a lower attenuation than tothe standard
fixed upon, or as near to it below as can be, without
incurring the liability of an acetous fermentation, by
too long an exposure to a heated and oxygenated at-
mosphere, before vinous fermentation commences. The
pitching at such a heat, and with such a quantity of
yeast as is sufficicut to ensure the creaming of the tun
at the end of 12 hours, will be found a safe system, and
a proper time to adhere to; but with every precaution,
it is more than probable that, in hot weather, theat-
tenuation will be too low.

Asin the spring and summer months, the brewer’s
foe is an oxygenated atmosphere at a high temperature,
it is necessary that he should furnish his wort with more
carbon than in the winter, to combine with the extra
quantity of oxygen that his wort will absorb, This is to
be effacted by the impartation of more hops, orof better
quality, and in greater quantity in the spring and sum«
mer, than in the autumn and winter.

I conceive it to be a great error in practice fallen into
by many brewers, in pitching their tunsat too high a
temperature, with too much yeast, and cleansing too
late, trusting to mechanical methods for checking fere
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mentation, in case it goes on too rapid tosuit their views,
orif they are apprehensive that too low an attenuation
‘may ensue. They first furnish too great a stimulus, and
then endeavour to diminish or paralyse the effect pro-
duced. For such a purpose, I have known a refrigera~
tor placed in a tun, in order to abstract the heat from
‘the wort, generated by fermentation, to an amouut pro-
portioned to the views of the brewer: which appears
to me to be a mechanical advantage, productive of a
~«chemical evily for as I have before shown that the im-
partation of yeast is for the purpose of aiding the pro-
cess of decompeosition, and the caloric converted from a
state of latency to activity thereby, combines with the
<carbonic acid, and converts it into a gas; which effect
4s necessary, to enable its ejection from the wort, by
reducing its specific gravity 5 and another purpose for
which Nature has admirably contrived, first to store up
stuch caloric, to hold it in subjection until needed, to
.accomplish her purposes, and then to impress it with
‘the power of motion and combination, is, (in fermenta-
tion), to enable the carbonic acid, hy ite combination
with it, to act mechanically in its ascent from the in-
terior of the wort to the surface, by carrying up the
floating particles of coagulated gluten. and causing their
final ejection from the wort. Thus has Nature provided
and endued this fund of heat, which man, not compre-
hending her operations, abstracts by mechanical means;
and errs, in first imparting the agent to effect decompo-
sition, and then abstracts the power to remove the ex-
cretory materials resulting from the formation of a new
compound. Such is the evil which such, and other me-
.chanical means which have been resorted to, create
instead of diminish; for it must be obvious, that if
yeast is added for the purpose of aiding and promoting
the impartation of oxygen, in order to effect decomposi-
tion, wad the addition and impartation being too great,
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the decomposition must necessarily be so too; and as
neither the agent or cause of decomposition can be
abstracted, and consequently their work must be dones
it must therefore be quite inconsistent to abstract the
only power that will get rid of the excretory materialy
resulting from such decomposition and recomposition.
As well might a builder pull down an old house, to build
a new one with the available materials, and leave the
rubbish resulting unremoved. Persons so acting appear
to me to mistake the effect for the cause.

To furnish a summary then of all my recommendations
on this head: pitch the tun at a temperature varying
from 58 to 64 degrees, with yeast free from acidity,
putridity, end in effective condition, and in the least
possible gquantity as will ensure its biting in 12 hours,
and render the wort fit to cleanse in about 24 hours
from the time of pitching, at an increase of temperature
from 4 to 6 degrees, and, finally, fermentation to cease
in the cask in 4 or 5 days from the day of brewing, and
be quite ready to rack and send out on the sixth day.
If such a system is pursued, good beer may reasonably
be expected to be produced all the year through, but
of superior quality in autumn and winter, than in spring
and summer; and the cause of difference lies in the
capability of attaining better to a right point of attenu-
ation, or an approximation thereto, and because there
is less liability of an improper absorption of oxygen
previous to, during, or subsequent to, the foul ferment-
ation.

Such being the case, in addition to all the precautions
suggested to prevent too low an attenuation, and too
great an absorption of oxygen during the spring and
summer months, 1 must strongly recommend the practice
of brewing little and often, and the sending out for
consumption as early as possible after the fermentation
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is completed, and the supply to each customer in quan-
tity not exceeding a week’s consumption, with whom
it can conveniently be effected, and in such sized casks,
as will be promptly drawn out.

After the fermentation is completed in the casks, or
the trough beer is no longer wanted to fill up with, it
should be drawn from the yeast and putinto casks as
promptly as possible, and any portion that may not be
wanted for the purpose of filling up towards the ter-
mination of the fermentation, should be got into casks
previous to its termination, or as soon as it is no longer
wanted for filling up, in order that it may purge itself as
much as possible, by fermentation and depuration. At
the time the tun is pitched, all the trough beer from the
preceeding brewing should be started into the tun, and
if proper care has been taken between the brewings,
that such trough beer has not been injured by negli-
gence, or if not by unavoidable causes, then no injury
will bedone to the wort in the tun thereby.

In calculating the quantity of yeast required to pitch
the tun with, the quantity of trough beer to be added is
not to be taken into the account, inasmuch as such beer
has been already attenuated by fermentation.

In adjusting the proper temperature at which to
pitch the tun, the heat of the trough beer should be
ascertained, with a view to the getting down the wort
into the tun, at such a heat, as when mixed with the
trough beer, the heat of the whole should be at the de-
sired point.

Should a brewer have on hand a quantity of stale
beer, more than is sufficient for the purpose of using for
-finings, for which he cannot find sale, orif he can, yet
at a very great loss, the only perioil at which he can,
with safety to himself, mix it with his new worts, is
from the beginning of October until the end of March ;
and the best method of effecling it, is by breaking such
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a quantity into the tun at the time of pitching, as is
consistent with the state and temperature of the atmos-
phere, and the season of the year, and the quantity of
acid the beer has acquired.

Between those periods, beer possessing a small quan-
tity of acid, may thus be got rid of in small quantities,
#irovided the guile is consumed promptly ; but from the
end of March to the beginning of October, it cannot be
used in any way without doing mischief, and an attempt
to effect it, will probably cause an increase, rather than
a diminution of such an ohjectionable stock.

As wort, exposed to the atmosphere, will at any time
of the year absorb a sufficiency of oxygen therefrom,
for the purposes of fermentation, any addition beyond
such a sufficiency, whether in the shape of stale beer,
yeast, or any other material, is calculated to effect an
acetous fermentation, in conjunction with the vinous,
and to an extent proportionate to the quantity of acid
thus introduced, and other contingent circumstauces
connected with the process of fermentation, subsequeng
management, and length of keeping.

In spring and summer, the great difficulty is to prevent
too great an absorption of acid from the atmosphere,
aund every avoidable addition should be most carefully
and sedulously prevented.

In spring and summer, wort invariable absorbs too
much acid from the atmosphere, if kept sufficiently long
before consumption, however favorable may have been
the circumstances under which brewed and subsequently
kept, and therefore quick consumption should be se-
cured.

In autumn and winter, wort is not so liable to ab-
sorb too much acid from the atmosphere, and there-
fore an amount of acid may be imparted in the shape of
stale beer, as may be equivalent to the amount of acid
derivable in the spring and summer months from the
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atmosphere, but as in both cases the extra absorption is
injurious, 80 in both cases quick consumption is requisite
to escape the consequences.

There are a variety of ways by which beer may be de-
privedapparently of its acid, but which are, in fact, but
the neutralizing of the acid, by causing a combination
of the acid contained in the beer, with carbon imparted
in the substance of alkali, and thereby forming carbonie
acid, but such methods are notsufficient to eradicate
the evil, which soon exhibits itself again, and the ear-
bonated base invariably imparts an ill flavor,

But there is a method by which a combination of
carbon with the acid of beer may be effected, whereby
carbonic acid gas is created, and in that state the acid
is evolved from the beer, and effected without the
impartation of any ill flavor; but as the use of every
ingredient but malt, hops, yeast, water and isinglass, is
prohibited by the Excise, in the brewery, it becomes
not my province to impart that information, which
might lead the informed into difficulties.

If beer was allowed to be deprived of its acid by the
Excise, large quantities might be safely got rid of by
such a method of deprivation, but it must be understood
that any beer deprived of its acid, cannot be fit to send
out alone, or that it can be by such means restored to
its original flavor and strength, which constitutes the
value attached to beer; for in proportion to the ab-
sorption of acid, so is the loss of flavor and quantity of
spirit ; and as the whole of the spirit contained in beer,
is convertible into an acid, sosuch beer is never come
pletely acetified until the whole of the spirit which it
originally posssessed, is thus converted, consequently an
abstraction of that acid will not restore its spirit, nor yet
the material which originally imparted a grateful flavor
to that beer, or that is productive of spirit, but which
has been expended in creating a new compound, an
acetous acid.
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Before mixing- stale beer, which has or has not been
deprived of its acid, with new wort, the quantity of
spirit which it possesses should be ascertained, which
may be effected by the distillation of a sample, and
thereby ascertaining the quantity of proof spirit which it
possesses per barrel. ’

1n order to learn its comparative value, it is necessary

to know what is the standard of comparison, as relates

to the quantity of proof spirit, which good beer should
possess ; and te this point 1 have already called the
attention of the reader, by stating that beer properly
fermented, should yield one gallon of proof spirit for
every five pounds density of attenuation to which such
beer has been subjected. Thus, if a wort of 32ibs. den~
sity per bairel, has been attenuated to 12lbs. per
barrel, one barrel of such wort should contain four gal-
lons, or 100 gallons, 11gs. 1th. of proof spirit.

But the value of beer does not depend upon the
quantity of spirit alone, which it possesses, but in ad-
dition to which the quantity of unattenuated ferment-
able material left in the beer must also be added ; and,
therefore, fairly to appreciate the value of stale beer,
it is necessary also to tuke into the account, the point
to which it has been attenuated, as well as the quantity
of spirit it possesses.

1f, for example, 1 wished to break into the tun one
barrel of stale beer in every 20 barrels of wort, that is;
19 barrels of wort and one barrel of stale beer, and L
had previously ascértained that such stale beer possess-
ed 3 gallons of proofspirit per barrel,and was attenuated
to Slbs. per barrel, and I was desirous to get my wort
into the tun as much above 32ibs. density as would be
sufficient to make it at 321bs. density when mixed with
the stale beer, estimating the value of the stale beerin
pounds density, in relation to the quantity of proof
spirit it possemsed, and the point to which it was a1

2» -
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ated, what must be the mode of proeedure to as-
eertain what should be the density per barrel of the
19 barrels of wort ?
Rule.—If 4 gallons of proof spirit give an original
density of 32lbs. what will 8 gallons give ?

4 32 8
8
4)9%
Answer =  24lbe, density.
If a wort attenuated to 12lbs. density, was originally
of 83bs, density, of what original density may be con-

sidered a wort attenuated to Sibs. density ?
13 9: 3

12)%6

Answer - 8lbs, density.

Then add together 24lbs. and 8lbs. and the amount
will be 321bs., which divide by 2, and the quotient will be
16lbs. which may be considered as the average value of
the stale beer, in relation to the new wort, with which
it is proposed to mix it.

Then multiply -  32lbs density
y - 20 barrels.

64
From which substract 16!bs. the presumed density of the
stals beer, and divide by19)624(32lbs 8th. and the quotient
57  will be the density at
—  whichthe new wort should
54 be andjusted to, in the tun,
88 previous to breaking in the
-—a-o arrel of stale beer.

1
158
8
Conceiving that the details and results of the fer-
mentation of the guile of ale referred to in page 190,

may impart useful information to some, I am induced to
‘furnish them as annexed.
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The density of the wort, when down in the tun,
proved to be 32ibs. 2ths. per barrel, the quantity 50
barrels, and was pitchedat 61 instead of 60 degrees as
intended. The quantity of yeast used was 18lbs.

1835. ' Heat of tun ronm, Heat of tun.  Density of tun,
July 21 E8 fJldeg. 6ldeg. S82Ibs. 2ths.

22 M6 66 deg. 62 deg. slightly creamed.

22 MIl 68 deg. 63 deg. rocky head.

22 E6 7ldeg. 65 deg.29lbs.6ths. cleansed.

Heat ofcleansing room. Heat of butty. Density of butts,
July 23 M7} 66deg. 70deg. 24lbs. 6ths.

23 E6 70deg. 75deg. -20lbs.8ths.

24 M6) 65deg. 77deg.  15lbs. 1th,

24 E6 70deg. 79deg. 1llbs.Gths.

25 M7 66deg. 76deg.  IOlbs, Oths.

25 E7 70deg. 75deg. 9ibs. Sths.

26 M7  67deg. 73 deg. 9lbs. Oths,

27 Mb} 65deg. 71 deg. 8lbs. 7ths.

27 E7 69dez. 170deg. 8lbs. 7ths.

27 E7 Racked nff a sample, and fined it down.

28 M7 Etamil'l;:g sample and found it nearly

28 E5 Eumineff same sample, and found it

quite bright.
28 Began racking and sending out the guile in
the morning.

L gl ol o U oV oF U oF & ]



CHAP. XIII,

'RACKING, FINING, AND SENDING OUT.

Here again, in this department of the brewer’s busi-
ness, no determined and invariable system can be fur.
nished, that will ensure an invariably favorable result.
General instructions can alone be given, amd the
judgment must direct the proper method of procedure,
agreeable to the requiring circumstanees.

"Beer should be in a fit and proper state to rack, to
Jjustify an expectancy that it will prove fit for consump-
tion, if racked, fined down, and sent out om right
principles.

We will first assume that it is so, and then direct the
operation. Beer is in the best state for racking, as soon
as the foul fermentation is completed, just at the time
its fermentative powers are exhausted from the effects
of its firet efforts, and previous to the commencement of
a new fermentation, induced by the absorption of oxy-
gen from the atmosphere, which in warm weather will
occur much sooner than in cold. If asecond fermentation
is induced by the absorption of oxygen, before the beer
is become naturally or artficially fine, those floating
fermentable principles in combination with the oxygen

-absorbed, will cause a second fonl fermentation ;
. whereas the brewer’s object should be to cause a trans-
: parent fermentation only.

Now, in warm weather, it is next to impossible, if not

quite so, to get beer to go naturally bright, (which pos-
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tion by carriage.—6th. Casks into which racked, some-
times impregnated with a considerable quantity of acid.

On taking a theoretical view of the first causes, it
appears to me that as the lees at the bottom of the
cleansing cask, and the floating particles which cause
the opacity of the beer, (the foul fermentation of which
is just completed), are a compound of yeast,and an
excretory substance resulting from the decomposition
of the wort, which in the last feeble stage of fermenta-
tion could not be ejected from the bung-hole of the cask,
and the latter of which are too light to subside to the
bottom, that as soon as a fresh supply of oxygen has
been derived from the atmosphere bythe beer in the
eask, the yeast contained in the lees, and that which is
floating in the body of the beer, acts as a new medium
to produce a second fermentation.

That such is the case, I think is proved by the analo-
gous fact, that when yeast is taken up from the stillions
and put by for use, it will, (sooner or later, as circam-
stances promote). get into what may be termed a spon-
taneous fermentation, but which in reality is occasioned
by the absorption of oxygen from the atmosphere. This
being the case, the sooner the beer is removed from the
lees, the soonerit is removed from a considerable portion
of the active néent which induces a second foul fer-
mentatioa.

To this subject it is also due to state, that a second
foul fermentation is sometimes occasioned by the first
not being conducted on right principles, thereby leaving
the beer too much loaded with the floating particles
alluded to, and too much lees at the bottom of the cask,
or to speak technically, thebeer isnot worked off clean.
And this prejudicial effect is generally occasioned by s
too languid or too powerful a fermentation ; the first
deficient in the requisite power to throw off the yeast
created, which power has never been generated for
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want of a sufficient stimnlus; and in the second case,
the stimulus being too great and of short continuance,
the power is expended before the decomposition and
cleansing of the wort is complete. To obviate such an
effect from either of the above causes, it is necessary
that good yeast should be used in pitching the tun, a
right quantity and a right heat of the wort, so thata
medium fermentation may result, and a vigorous power
ensured, that may be sufficient to the purging of the
beer from nearly the whole of its impurities.

The sccond cause ;—The high temperature of the
cleansing-room may originate from the heat of the
weather, by being disadvantageously situated, and the
atmosphere within, too much affected by the changes in
temperature and state of the atmorphere withount.
Those who rare about to econstruct new breweries, or
alter old ones, should endeavour to ensure, as faras
possible, a well ventilated cleansing room, and of medi~
um temperature all the year round, as near at the point
of 50 degrees as is possible. I amfully aware of the dif«
ficulties which may frequently lay in the way of the
obtainment of such a desideratum, and the disadvanta-
ges which accrue to those who cannot command it. But
I am equally aware, that an endeavour to obtain it, too
seldom enters into the calculation of the projectors of
new, or the improvers of old, breweries ;—the ohjecs
generally being to obtain certain mechanical advantages
without any regard to the chemical consequences. ¥
have mentioned a well ventilated room, because it is -
guite desirable that the heat and carbonic acid gas,
which is evolved from the wort in a state of fermenta«
tion, into the atmosphere, contained in the cleansing
soom, should be expelled from such room as promptly
as possible, otherwise the beer whieh is in astate of
fermentation, experiences too great an excitement by
the accumulation of heat, andie oppressed inits progress
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of decomposition, not being able freely to throw off the
carbonic acid gas, as fast as it is created. To obtain a
cleansing-room of medium temperature all the year
round, a vault, not immediately communicating with
the external air, but obtaining its supply of air for ven-
tilation, by a cool medium, such as contiguous vaults,
under ground, drains, &c., is the best that can be cho-
sen ; but the difficulty lies in causing a sufficient quan-
tity of cool air to pass through such a cleansing-room
as is sufficient to carry off the heat and carbonic acid
gas gencrated by the beer fermenting therein. To ac-
complish such a purpose, in many cases, mechanical
means would be necessary ; either a cool blast of air
should be forced into the room, expelling the heated
air and carbonic acid gas therefrom, through an aper-
ture in or near the top of the room, or the heated air
and carbonic acid gas should be withdrawn from it by
an exhausting apparatus ; (and that of Taylor’s inven-
tion for exhausting mines of carburetted hydrogen gas,
and ventilating hospitals, &c.,seems to me to be well
adapted for the purpose,) and whatever may be the
motive power, which is used in a brewery for the pur-
poses of grinding, &c., may be used for the purpose of
working such ap apparatus; but as in some breweries
the fermentation of beer may be continual, and the
quantity great, and ¢ quently the quantity of heat
and carbonic acid gas generated, proportionately great,
it may be necessary that the withdrawing of both should
be continunal, and the exbaustion adjusted to rule ; then
in such case, 1 should recommend the use of Taylor’s
apparatus, and the motive power, water, giving motion
to a very small overshot water wheel, the supply to
which might be adjusted by a cock, and the quantity
required, 1 think, would be very small.

Let us suppose that the cleansing-room is an arched
vault, and in the centre of the crown of the arch, is an
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quently the operation of absorbing oxygen from pure
atmospheric air is slow, and the qunantity obta:ned is
small. But when atmospheric air has much or little
oxygen in a state of simple mixture with it, such extra
oxygen not only forms an addition to the previous
quantity present in pure atmospheric air, but, not being
combined with any principle so as to form a constituent
part of any other compound, it readily and without dif-
ficulty unites with the wort. It hence follows, that as
Nature has wisely ordered that wort is capable, during
fermentation, of absorbing as much oxygen from pure
atmospheric air, by its decomposition, as is equal to its
need, that the presence of any additional quantity,
must prove iujurious to it. 1 scarcely need add to these
obscrvations, that if the atmosphere of a rleansihg-room
is allowed to be impreguated with pariicles of acid,
evolating from stale beer, or fromslops, or in any way
resulting from uncleanliness, that the beer in a state of
fermentation, may Le injuriously aflected by its absorp-
tion.

Fourth cause :—The impartation of oxygen by an
admixture of old beer with the new, and in the state of
finings, &c. In the chapter on fermentation 1 have
already pointed out the effect of mixing stale beer with
new wort, in the tun, and need not repeat any observa-
tions: but something may be said relative to the mixing
of store beer with new, at the time of racking, and the
dissolving of isinglass in stale beer, for the making of
finings. Store beer, in a fit state for use, should be per-
fectly bright, or that will fall bright, if fined down by
tsinglass, but if naturally bright the better.

Naturally bright store beer, attennated to from 10 to
1%1bs., without the acquisition of much "acetous acid,
and full of carbonic acid gaw, is in .thé best state for
use. - A store beer, the originul density'of which was
$3ibs, which was attenuated to 16ibs. in the first foul
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fermentation, and was started into a vat situate in a
suitabie situation, in about a fortnight from the day of
brewing, (the brewing and fermenting process having
been well conducted,and allother circumstances rightly
assisting), and which has been slowly and gradually
attenuated therein, to from 10 to 121bs. density, without
having acquired much acid, must prove a valuablestore
beer, replete with spirit and carbonic acid gas, and in
a desirable state to mix with new beer. Such beer
will blend well with new, and the united beverage will
prove a compound grateful to the consumer and cre-
ditable to the brewer. The proper proportions of new
and old must be ascertained by experimental samples,
which is a work of no difficulty. But some may asck, if
attenuation to from 10 to 12ibs. is necessary, why not
attenuate to that point in the first foul {ermentation,
and save all the tedium, loss, and expenses, &c., cone
sequent on the keeping of a stock of store becr ?  1f the
production of spirit alone was necessary, doubtless such
a method would be sufficient ; but the creation of care
bonic acid is also necessary, and there must be a suffie
cient quantity of fermentable matter left unfermented,
or undecomposed, in the first foul fermentation, for the
purpose of generating carbonic acid, during the second
or transparcnt fermeniation, and the spirit, and the
carbonic acid created should be as much as possible
preserved, the latter of which cannot be effected ina
foul fermentation, because it is by heat converted into
gas, and evolates during the process.

Nor would the peculiar flavor (technically called
aged), possessed by store beer, which has thusslowly
and imperceptibly been attenuated, in the course of
many months, be ccquired by a low fermentation ef-
fected in, probably, as many hours. And the impartae
tion of this aged Hlavor to a certain extent to new beer,
by the blending of the two in suitable proportions, ie
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:tmo“b]ectwught in the use of store beer: The skifl
-and judgment of the brewer, in mixing new and store
‘$eer in right -proportions, agreeable to the state of
«ach, and the requirements of his-customers, the time
«of the year, &c., is highly necessary to the well -con.
ducting of his business. As relates to finings, it is too
~common a practice, for the sake of facility, in dissolving
isinglass, to use the stalest beer which the brewery
will faroish, for the purpose of (what is technically
termed) cutting, and in case the brewery canmot fur-
anish that which is deemed sufficiently stale, then that
which is, is purchased ; and this inconsistent and mis-
s¢hievous practice is pursued all through the year alike,
-without a thought bestowed on the chemical consequen-
-¢es produced on the beer to which it is applied, as
ﬂninb. In winter, when beer through its various
stages has escaped the evil of too great an absorytion
-of oxygen, such a method may be pursued with impu-
nity, and the wmischief not developed before consump-
tion, but still no other benefit than a mere prompt so-
lution of the isinglass is obtained by it, and where con-
-sumption is not also prompt, the ill effects will be
-avinced. But in spring and summer, when the brewer's
«chief difficultyis to prevent too great an absorption ef
-oxygen from the atmosphere, and when its heat, too,
much promotes and accelerates fermentation, the un-
mecessary addition of stale beer, in which isinglass has
been dissolved, must prove a very superfluous addition
to the evil, and may appropriately be considered as
adding ¢ fuel to the fire.” As a prevention to loss, if
& brewer :has unavoidably a quantity of stale beer hy
bim, he may be excused' in endeavouring to get rid of
it (by perhaps this least -objectionable :method) during
4he winter months; but in spring and summer, if he
wtishes to diminish his stock of such an article, he must
take especial eare that he does not by such a method
dncrease it instead.
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In spring and summer, isinglass should be dissolved,
and made up into finings of a proper consistence with
good old store beer, or failing the possession of' it, with
stale and new beer mixed, taking time and frequent
agitation, as a substitute for a more prompt selvent.

Being upon the subject of finings, the fittest oppore
tunity presents to state, that the best isinglass, i. e. the
pickings of the shop isinglass, or the best staple, is
eventually mach cheaper than that which may be
bought at a less price.

To drink beer thick, or fined down with isinglass, the
latter of the two evils is the least; and that isinglass,
the least of which will effect the required object, is the
best:

Finings should not only be made with good isinglaes,
and good beer, but should also be of about the consiste
ence of cream, as in that state it will the better carry
down all the floating particles (which gives to heer its
opacity,) to the bottom of the cask, and will also keep
them there. :

In many breweries, not onlyis the improper nse of
stale beer adopted for finings, but the making them up
too thin is also practised. The coasequence of such a
practice is, that too little isinglass, and too much stale
beer, is administered: of the former not sufficient to
carry down the floating particles 3 and of the latter
enough to produce a second fermentation, or what is
technically terined fietting 3 so that thut which was not
done at the right period, cannot be afterwards done ; for
while beer is in a second state of fermentation, or fret-
ting, it cannot become bright, and when once put inte
that state it seldom ceases, on the right side of a vinous
fermentation, but goes on to an acetons, and is too fre-
quently accelerated to such a stage by the inconsistent
addition of more fluings, which prove but an increase to
the evil, ’
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The most proper period for the action of isinglass, on
beer, is when its first fermentative powers are exhaust-
ed, and no opposition within the body of the beeris
presented to the union of the fluating particles with the
isinglass, and the descent of the whole to the bottom of
the cask, and enough isinglass should be inserted at once
as is sufficient to combine with, and carry down, every
impurity : and I should recommend those who are not
well acquainted with the operation of isinglass, to take
a decanter and fill it with new beer from the cleansing
cask, as soon as it is worked off clean, and put finings to
it, and they will witness a beautiful and instructive
operation,

1 should also recommend the same, to fill another
decanter with beer in a visible state of second fermen-
tation, and they will find that carbonic acid gas, which
is formed at the bottom of the decanter, is unceasingly
rising to the surface, agitating the whole body of the
liquid and carrying upward every floating particle that
obstructs its course : and they will sovn be convinced
that the addition of isinglass to beer, in such a state, is
quite useless.

The fitth cause : —Removal from the brewer’s cleans-
ing room to the consumer’s cellar, through a warm at-
mosphere and agitation by carriage.

That artificial heat promotes fermentaticn, I trust
that the most uninformed brewer is fully aware, and to
illustrate this subject, let us suppose that the tempera-
twe of a brewer’s cleansing-room, on a hot summer’s
day, is at 60deg., and the atmosphere, without doors, in
the shade, is at 80deg., and in the sunjat 100deg., (cases
of common occurrence). That beer is racked at a pro-
per period, and in a proper state and manner to send to
a consumer, at least a day’s journey distant. The tem-
perature of this beer, when racked, is at 60deg. The
new beer contains a large quantity of carbon, and the
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old store beer mixed with it, a sufficiency of oxygen to
induce a second fermentation, by the power of affinity
alone, without the excitative inflnence of increased
temperature and agitation. This beer is racked foul
from the cleansing cask, and not only poussesses the in-
herent principles to cause a second fermentation, but
also possesses the adventitious that are floating in it,
which were never ejected from the cask during fer-
mentation, or subsided to the bottom subsequent to it.
Can it then be other than expected, that a tluid pur-
posely left fermentable, and with a fermentative
power purposely added, should necessarily obey the
exciting influence of increased temperature and agita-
tion.

The removal of beer, then,under such cirenmstances,
must be considered an evil, and, if possible and con-
venient, should be avoided.

1f possible to get it quite bright before it is racked,
without the addition of any acid, it appears to me that
such is the preferable method ; butif not, then it should
be sent under the most favourable circumstances that
it can be. Itshould not be racked until just before it
is sent off ; it should be conveyed in the night, and if
necessarily during part or the whole of the day, should
be protected from the sun, by some means. The casks
should be well filled to the bung, to prevent agitation
more than is unavoidable. The finings should not be
putin previous to conveyance, but taken to the con-
sumer in a separate cask, for his management ata pro-
per period. The moment it is placed in the consumer’s
cellar, every bung should be drawn, to let out the ear-
booic acid gas which has been generated during the
conveyance ; and they should be left out, with instrues
tions to the consumer, to fire down each cask about
twelve heurs betore he wishes to tap, and not to bung
down again, -unless there is no appearance of @ dis-
position to fret,
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Thesizth eauvse t—Casks into whieh beerisrdacked, atre
sometimes impregnated with a considerable quantity.of
acid ; and to this might also have been appended, thas
eleansing casks fiequently become so, between the
time of emptying and refilling, a circnmstance fre<
quently unavoidable, when the greatest care is taken [y
and when left unstopped after being emptied, and ex-
posed to the sccess of air, previous to being scalded,
it is natural to expect they will become so in hot wea.
ther. As relates to casks in which beer is sent out, the
sareless state in which the consumer leaves them when
emptied, and the improper situation in which he teo
generally places them, it is but natural to expect that
they will become impregnated with acid to a consider.
able degree. But of this fact, I believe, that few
brewers are aware; an attention to the minutise of
their business is left to servants, who never like to find
themselves work ; and what the master does not dis-
eover, theservants will not acquaint him with, if it
militates against their convenience. But it is an im-
portant fact, and much beer is spoiled in consequence,
and it shonld be known, attended to, and remedied.
As a remedy, some brewers use lime, putting into each
eask a small quantity, with a very small portion of
water, and bunging the cask down, the lime is left to
slake all night, and in the morning bhot water is put
intoit, and the cask is twice or thrice scalded out.

Bat this remedy does not appear to me to be so effec.
tual as the scalding out each cask with hoiling hot
Jees, made with lime and wood ashes, as will be ex-
plained in the 18th Chapter, returning the lees to the
lime and ashes after use, in order to its being freed
from the acid which it has extracted from the eask, in
its passage through the lime and: ashes. After such
scalding, two or three scaldings with clean hot water
is requisite to withdraw.the lees froom the wood.
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Tn the supply of beer to customers, the brewer’s maxim
should be ¢ little and often in spring and summer, and
much and seldom in autumn and wiater;” for in the
former case there is always the danger that beer will
reach the state of an acetous fermentation, and the
brewer’s object should be to ensure consumption before
it occurs. And in the latter case, beer should not bes
eonsumed until the new and old are well amalgamatec
by a transparent fermentation, and to effect which «
eonsiderable time is requisite in very cold weather,
and it may be necessary that it should be placed se-
veral days in the consumer’s cellar befure it is fit to
tap.

The cousequences of an over supply in the first case;
will, probably, be foulness and acidity ; and, in the
latter case, flatness and double flavor.
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CHAP. XIV.

STORE BEER,

In a state of perfection, should be perfectly sound, fine
flavored, full in the mouth, brilliantly bright, mild,
spirituous, and replete with carbonic acid. ;

To the experienced brewer, these technical terms
are, doubtless, quite familiar, but to the young beginner
some explanatory observations may be acceptable.
¢ Sound ”’ implies a freedom from a predominant quan-
tity of acid, uncombined with carbon. Insuch a state
of combination, the compound is termed carbouic acid,
and in this compound state, beer, whick may be replete
with it, will not taste acid. But still such beer cannot
literally be said to be free from acid. )

¢ Fullin the mouth.”” Beer, which may be said to
possess this desirable and characteristic quality, mustbe
ful) of carbonic acid, and yet retain a large quantity of
the extiact of malt, which has not heen decomposed by
ihe process of fermentation, and which gives to it a full
and sweet taste. Opposed to this term, is *“ thin on the
palate,” which term applies to, and is descriptive of,
beer which has been attenuated low, and possessing but
a small quantity of the extract of' malt, which has not
been decomposed by fermentation : it drinkéthin, or light
to the taste.

Having described what geod store beershould be, the
next point of consideration is—What shou!d be the pro-
cess to endeavour to obtain all the goud qualities describ-
ed, and what are the essential requisitcs to ensure it ?
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The necessary ingredients (and none other) are good
malt, hops, water and yeast. Brewersshould be par~
ticularly careful in selecting the best malt they can
possibly procure for the brewing of store beer, for as the
requisite qualities to constitute good store beer are
several, so the malt, from which their basis is derived,
should possess and impart the right principles, and in
right proportions, otherwise right results caunot rea-
sonably be expected. I need not here describe the
several properties of good malt, because I have already
endeavoured to point them out, but I will state that it
is my opinion, that three-fourths home-dried pale, and
one-fourth amber malt, is better for the purpose than all
pale; particularly when the brewer cannot command
an eligible situation for his vats. My motive for recom-
mending the use of one-fourth of ambermalt, is because
it possesses less fermentable matter than pale malt, and
by practice and experience I find it best calculated to
secure to store, or running guile beer, the desirable
qualities already named.

Good strong new Lops, and plenty of them, should e
administered, and the purport of using such is to pre-
vent store buer from getting stale, during the time that
it is kept, previous to consumption; but not that it may
taste unpleasantly bitter, at the time it is consumed.
Hops are used more for the purpose of keeping beer
sound, during the process of both the foul and transpa-
rent fermentation, than for the impartation of their
flavor, not but that the fragrant bitterness they im-
part to beer is gratelul to the habituated taste 5 butthe
generality of consumers require but the presence of a
small quantity of it, at the time of consumptions but
the impartation of a large quantity, previous to fer-
mentation, is necessary to the retention of a small quan-
tity, subsequent to it, because, during the process, it is_
coatinually diminishing.
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The following details of a general process for ‘the
brewing of store-beer, may be serviceable :—From good
aalt, appropriate the first and second worts, and in a
state of admixture to the required strength, for the
guile of store beer, appropriating the remainder of the
oxtract for table beer, or a return wort for the next
brewing.—Boil the first wort one hour and a half, and
the second three hours.—Boil nearly the whole of the
hops intended for the two worts in the first wort, return-
g the spent hops to the second wort, and add the re-
mainder of the dry.—Pitch cool, with a moderate
«uantity of yeast, and break trough beer of former store
«uile into tun.—Cleanse early, and rouse well at the
time of cleansing.—Fill up with trough beer as often as
needed, uatil the foul fermentation is completed.—Let
stand in cleansing butts about a fortnight from the day
of brewing.—Start into vats of suitable size to consump-
sion.— Let the vats be situate in a room well ventilated,
the temperature of which never exceeds 60deg. aund is
aever below 50deg.—Provide an aperture at the topof
she vat, for the escape of carbonic acid gas, as fast as
itis generated, without the means of ingress to atmos-
pheric air.

The motives for thus proceedingare.: that as wort®
possessing much gluten, is more liable to an acetous
fermentation than that which possesses but little, it is
desirable not to mix any of the third wort with the first
and second, because the latter extracts from malt
contain more than the first. And, again, as the first
extracts contain more saccharum and fecula than the
last, and as saccharum produces spirit, and as fecula is
convertible into saccharum by fermentation, so it is
necessary to obtain for the guile of store beer, as muck
saccharum as the malt will yield, as well the fecula,
for the purposes of conversion, in order that the store
beer may be replete with spirit, when it has passed
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through the several stages of sensible and insensible
fermentation. And the purport of producing spirit, is
to inebriate and to preserve the beer sound.

The appropriation of the residue of the extract ob.
tainable, after the first and second worts te the produc-
tion of table beer, with or without fresh malt, is
deubtless better than carrying over a return for
another brewing of ale, but when table beer is not
wanting, it becomes indispensably necessary to carry
over a return wort for the first mash of the succeeding
brewing.

The motive for boiling both worts so long are two-fold,
the coagulation of a considerable portion of the gluten
which has been extracted from the malt, and the
extraction of the whole, or as much as possible, within
that period, of the bitter principle contained in the
hops. The purport of coagulating the gluten, is te
abstract it from the wort, for being unavoidably ex-
tracted from the malt, and being in a state of intimate
and chemical combination with the saccharum and
fecula in the wort, boiling is the only expedient in the
hands of the brewer to separate a portion of it from the
wort, which is done in a coagulated state, and may be
observed in the state of flakes, if hoiling wort is poar-
ed into a glass. The object of such separation is to
abstract it, with a view to the preveation of the store-
beer becoming stale, it being found, by practical expe-
rience, that store-beer, possessing much gluten in its
compoeition, will not keep sonund so long as beer which
has but little. But it must be borne in mind, that an
impartation of gluten to, or an abstraction of it from,
a wort may be too great, for where there is no gluten,
there. can be no fermentation, and where there is too
little, there may be am incomplete nne; and where
there is too much, there is the probability of there
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being a fermentation extending beyond the vinous into
the acetous. As preservation from an acetous fermen-
tation, is of more importance than delicacy of flavor to
store beer, economy prompts the double and long boils
ing of the hops, with a view to the .extraction of as
much bitter principle as is not of noxious flavor, and as
is requisite for the purpose, from the smallest quantity
of hops. ’

If store beer is to be kept a year, or any other pe-
riod, enough of this bitter principle should be imparted,
to combine with the oxygen which such becr will ab.
sorb within the year, or other period, and also during
its consumption. But the quantity of oxygen that may
be absorbed cannot be previously ascertained ; and the
absorption may be exceedingly variable, and conse-
quently no satisfactory data can be afforded, to enable
the calculation of a proper quantity. It will therefore
be advisable to err on the right side, by putting too
many hops rather than too few.—The purport of boil-
ing nearly the whole of the hops in the first wort,
and retnrning them into the second, is that by boiling
them four hours and a half, the object before named
may be accomplished. And the reason why the whole
quantity required for both worts, is not put into the
first wort, is because it cannot be ascertained until the
secord wortis down in the under back.— By pitching a tun
cool, the advantages resulting may (for the sake of clear
illustration) be compared to a pe}son who commencesa
journey cool and collected, and travels at a steady and
moderate pace, and terminates it with a sufficient stock
of vigour left, to travel another stage the following day.
. By pitching a tun high, the disadvantages resulting
may be compared to a person who starts hot, andina
state of excitation, and continues, at rapid strides, to
pace away his strength, terminating the journey ina
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state of exhaustion, and is thereby rendered unfit for the
labours of the next day. From the time that a tunis
pitched, until the close of the first fermentation, the
wort will increase in temperature to a maximum point,
and from that point decrease, until finally it arrives at
the temperature of the atmosphere by which it is sur-
rounded. But the maximum point is not definite and
invariable,but dependant on a variety of circumstances,
such as the quantity and state of the yeast used, the
heat of the weather, the time of the year, the quality
of the malt, &c. The cause of the rise in temperature
of the wort during fermentation is, that by the decom-
position of the wort, latent heatis converted into free
or active heat, in the ratio of the decomposition ef-
fected. 1f one tun was pitched at 60deg., and another at
70deg., and both with a wort divided into equal quanti-
ties, pitched with the same yeast in equal quantities, and
every other circumstance attending, exactly similar, it
must necessarily occur, that the maximum heat to which
the tun pitched at 70deg. would attain to, would be
much bigher (and probably 10deg. higher) than the one
pitched at 60deg., provided that the decomposition of
each wus to the same extent; but as in all probability
the decomposition of the former would be much greater
than the latter, consequently the greater would be the
quantity of latent heat converted into active, and there-
fore the maximum attainment also higher. By re-’
ference to my journal, I find a brewing on the 12th Dec.
1838, affords the following particulars :

65¢ bls. of ale, at 331bs. 5ths,, pitched Dec. 12th, E 8,
at 60degs., with 62lbs, yeast, temperature of tun room
46degs. .

Dec. 18th, E 5, heat tun room, 44deg. ; heat tun, 61
deg. ; density tun, 3)lbd, 6ihs,,; at such time it was -
eleansed into butts,
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Heat Cleanning room, Heat of butts, Dens. of butts,

Dec. 14 M8  47deg. 59deg. 261bs. 5ths.
15 M7} b50deg. 60deg. 21ibs. 5ths.
16 M6 52deg. 60deg. )7ths. 9ths.
19 M8 53deg. bbdeg. 14ibs. Sths.

Another brewing, on the 10th February, 1885 1—49}
barrels of ale, at Sllbs, 5ths, pilched February 10th,
E 7, at 65deg., with 40lbs, yeast, temperature of tum
room, 45deg.

February 12th, M 9, heat of tun room, 47deg.; heat
of tun, 65deg. ; density of tun, 26ibs, Sths. ; at such time
it was cleansed into butts.

Heat Cleansing room. Heat of Butts. Dens. of butts*

Feb.18 M 7% 46deg. 63'deg. 181bs. 5the.
14 M8 48deg. 59 deg. 15tbs. 7ths.
15 M8 49deg. 55 deg. 151bs. Sths.
16 M7} 50deg. 52 deg. 15ibs. Sths.

July 18th, 1835. 1 examined such becr in the vat,
and found it in excellent condition ; heat of vat room,
68deg.; heat of beer, 59deg. ;s density of beer, 12lbs.
Sths.

These two brewings, among many others which &
could furnish, satisfactorily prove, that an attenuation
te a right point, or thereabout, may be obtained by
pitehing at a low heat in cold weather, with a large
proportion of yeast, or with a smaller proporiion, at a
bigher heat.

The following will shew the results of a fermentation
in hot weather.

27 bls. ale, at 321bs., pitched July 15th, 1834, B 9},
at 6ldeg., with 24ibs. of yeast, temperature of tnn room
67deg.

July 16, E 9, heat tun room, 66 deg., s heat tun, 65
deg. ; density 251bs. 8ths. ; atsuch time it was cleansed
into butts, :
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the latter example than in the former, the abstraction
in the latter case wonld not be equal to that in the
former, and consequently fermentation was urged on
to a greater extent. The latter example of fermenta-
tion 1 have selected, principally because the same pro-
portion of yeast-happened to be used, as in the former
case. But such ought not to have been ; and the véry
low attenuation may be chiefly attributed toit. The
quantity of yeast used should have been 103lbs. instead
of 24lbs., and the latter was used in error. In the
first and third examples, four and a half tenths of an
ounce of yeast to one pound density of wort was used,
but in the latter but two-tenths should have been used.

By breaking the trough beer of the preceding brewing
of store beer into the tun at the time of pitching (and
nothing else should be broke into store beer), you best
get rid of it, and without injury. And such time is pre-
ferable to any subsequent -period, because no check is
given to the fermentation, which would be the case, if
subsequently introduced at a lower temperature, as
well by a disarrangement of the process of decompo-
sition, by the addition of another compound, possessing
distinct properties.

¢¢ Cleanse early, and rouse well at the time of cleans-
ing.”’ Under the last head I have recommended to
pitch cool, and with moderate quantity of yeast; and
1 now recommend to cleanse early, to prevent in winter
the ill effects of a transition from the tun, at a high
temperature, into cold butts, situate in a cold room;
and as the wort in tun cleansed early cannot have
acquired much vigour, I recommend rousing, to ex-
cite more, the better to enable it to bear the tran-
sition without inJuriously experiencing the ill effects of
the check which must necessarily be given.—The pro-
cess of fermen tation in the cleansing casks is a three-
fold opcration,-a decomposition, anl] recomposition,
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and the rejection of the excretory principles resulting.
If the latter is not facilitated, the two former cannot
go on as they should; and to promote the latter, the
filling up the casks with trough beer is necessary. But
to form a correct judgment how often the trough beer
should be returned into the casks from whence it has
issued, it is necessary to take several circumstances
into consideration. Accompanied with the yeast eject~
ed from the cask, is a large quantity of wort, and the
object of the brewer should be to return that wort into
the cask, more or less freed from the yeast mixed with
it, as circumstances may prescribe as unavoidable or.
necessary. To return yeast into a cask, which must
be again ejected, is worse than useless, because it is
giving to the wort the double labour of twice rejecting,
or oftener, that which would prove injurious to remain
and as the power of the wort to reject, is continually
diminishing, if the return should be continual, it would
at last become impossible for it to rejectit; and the
consequence would be, that the wort would be loaded
with a large quantity of floating yeast diffused throughe
out its body, at the end of the foul fermentation, instead
of being worked off clean; and which would induce &
second foul fermentation (termed fretting), instead of
the beer being subject to a transparent second fermen-
tation, after being racked and sent out.

To obviate the objection, it might at first view lppen
desirable, either not to return the beer which is
rejected from the cask during fermentation, in order
to avoid returning the yeast mixed with it, and to fill
up the cask with clean unfermented wort, or clean fer«
mented beer, or refrain from the filling up until the
yeast was well separated from the trough beer. But
there are strong objections to either method. Nature
has wisely ordered that one of the conditions of a good
vinous fermentation is, the slow, gradual, and natural
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wincrease’in temperature of the wort to a maximum
:point, and from that point a similar decrease to a mi-
:vilmum point (the heat of the atmosphere). To ensure
both, the necessary conditions should be fulfilled that
Nature requires, without any acceleration or retar-
dation of this increase and decrease of heat. And as the
sprocess of ejection of the yeast from the cask requires
that it sheunld be kept occasionally full, and never al-
lowed to be far short of being full; and as that with
which it is filled should be' nearly of the same tempe=
rature as the wort in the cask, lest the bulk should be
injuriously decreased in heat, it is necessary to fill up
the cask at such periods of time as will allow a portion
of the yeast to separatc from the wort in the trough,
without the latter becoming too cold before it is re-
turned into the cask. But no definite time can be pre-
scribed at-which-such fillings up should take place,
because it is one of those many operations in the brew-
iing process at large that must be controlled by the
judgment of the superintendant, as circumstances
dictate or suggest. The heat of the cleansing-room,
the heat of the wort in the casks, the rapidity of the
fermentation, and the period of its progress, are a few
circumstances, among others,*that must govern the ex-
perienced superintendant. But it may be urged, why
should not unfermented or fermented wort be kept of
the same temperature as the wort in a state of fer-
:mentation, for the purpose of filling up the cask, and
to prevent the necessity of returning any portion of
ejected yeast? The reply to such a suggestion is,
that the state of decomposition in which the wort,
in a state of fermentation in the cask, must be, would
not be the same as the unfermented or fermented wort
introduced, and quently the introduction of it
. “would create disorder in the process of fermentation
.gting on, by a derangement of the chemical affinities
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in operation. And the artificial means to keep such a
material of the right temperature would be inconve-
nient, and in one case, a sponta fer tae
tion, and in the other, a loss of spirit, before either
were used. Thus far my observations apply to the
filling up the casks by manual labour, but I much pre-
fer, both in a chemical and mechanical point of view,
the self-acting system of filling up, which I have
already described in the Chapter on Fermentation.

Store beer should go into the vat as clear as possible
from the cleansing casks, and therefore it is advisable
to let it remain in the latter a sufficient time for the
floating impurities to subside to the bottom of the
casks before started, but not so long as to allow a
second fermentation to come on in the cleansing butts,
otherwise the evil would be increased, instead of dimi-
nished. In cold weather a fortnight will be found
about a sufficient time for the purpose.

Vats, of suitable size to consumption, is a point that
should be attended to, because store beer in draught
will deteriorate in quality, and the longer it is in
draught the worse it will get; and I am of opinion,
that the size most suitable for a brewer, is such as,
according to his usual consumption, will continue in
draught not more than a month ; but if necessarily it is
longer, then it may be advantageous, when a vat is
one-half, or three-fourths out, to rack it off into hogs-
heads or barrels, Icaving it therein until recovered from
its flatness, and begin upon another vat, mixing a por-
tion of that which has been so racked into every cask
going out, with a much greater proportion of the new
vat. Assoon as all the store beer is drawn from a vat,
the grounds should be left in, and the vat secured from
the access of air unti! the time of re-filling, previous te
which, in some cases, well scalding will be sufficient 3
but often it is necessary to wash a vat well with boiling
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hot lees after the first scald, if it bas been standing
empty long, not forgetting to well scald again after
using the lees.

Nature is at all times our best guide, when, in the
works of art, we wish to imitate her operations. Within
the earth, and at a short distance from its surface, she
commonly carries on the process of germination or fer-
mentation, by which the seed is prepared for subse-
gnent vegetation. The process is usually very slow and
long, because fermentation, at a low temperature, is
very tardy, and it will be found that she has arranged
that the temperature of the earth, in which she carries
on this process, is at about 50deg. all the year round.
It is then plain and obvious, that if we wish to submit
store beer to a very slow and long process of fermen-
tation, that the best temperature we can choose for a
vat-room is at 50deg. all the year through, if we have
the meuns of commanding it; aud we may fairly con-
clude, that a deviation in its temperature from that
point, either above or below, is injurious, and that in
proportion toitsextent. And it shouid Le remembered,
that a wort at 60-icg. of heat will ferment with facility,
and with a very muderate gunantity of yeast therein,
when the surrounding atmosphere is at 45deg. (if not
lower); and L am now writing (Nov. 13.h,1834) within
two 3urd; of a tm containing a guile of sture beer, of
52 buriels, at 31ibs. 6:hs. deusity, which was pitched
the preceding even:ng at nine o’clock, with 36ibs, of
yeast, and at 6ldeg , and the heat of the tun-room at
47deg. ; but which tun I found at 59deg. this morning,
and is still the same this evening at eight o’clock, yet
with a handsome rocky hiad, and going on very fa-
vorably, the heat of tun-room at 48deg. If then a foul
fermentation of new wort can be induced under such
circumstances, it is quite natural to expect that a half
fermented wort (such as store beer when vatted should
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be), will go on too rapidly, if its temperature in the vat
is allowed to be as high as 60deg., or above, and that a
foul fermentation will ensue instead of a transparent
one ; and from a vinous will be carried into an acetous
fermentation. It is not only necessary that a brewer
should have a vat-room of a temperature varying from
50deg., and not exceeding 60deg., but also that it should
be well ventilated, because though such may be the
natural heat of the room when empty, it must increase
when filled with vats of store beer, all throwing off heat
converted from a state of latency to a state of activity,
by the fermentation going on; and suitable apertures
in the upper part of the room should be provided for
the emission of such heat, and the carbonic acid gas
generated 3 and suitable apertures at the lower part,
for the admis-ion of cool atmospheric air, to drive out
and occupy the place of the heated air, and carbonie
acid gas.

Having referred to a part of the fermentation of the
guile of store, I have thought it better to give the
whole of the particulars of the same, as many who
carry on their fermentation on a much higher scale,
may fecl desirous to know the result.

Nov. 12th. 1834, | 9. pitched tun at 6ldeg.; heat of
tun room, 47 deg. ; density of wort, 8libs. 6ths.

Heat tun room, Heat tun, Density tune
Nov.i8 E 8 48deg. b9deg.
14 M8 45deg. 6ldeg.
14 18 48des, 64deg. . 26lhs.
15 M6 44deg. 67deg. 2Uibs, 6ths.

Cleaused.
Heatof Heat of beer in
1 ing r om, cl ing casks, Density,
16 M8 53ieg. 66deg. 15ibs.
17 M7 h2deg. 6ldeg. 141b-, 9ths,
18 M7 52deg. 58deg. 14ibs 5ths.

Fermentation finished.
1 bave before endeavoured to shew, that carbonie
acid is one of the desirable products of a second and
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transparent fermentation. Alsothat the decomposition
of the store beer, in such state of fermentation, con-
verts latent into active heat, and that such heat com-
bining with the carbonic acid, converts it into carbonio
acid gas. And such an operation is necessary, to cause
the evolation of the carbonic acid ; but it should be the
brewer’s business to allow the escape of so much as
suits his purpose, and no more. But once converted
into gas, and the retention of it in a vat, in any consi-
derable quantity, would be impossible, even if desirable,
without the great risk of bursting it. But it is to the
brewer’s interest that he should retain a considerable
portion of carbonic acid; and to effect it, he must take
care that the decomposition of his beer, and its conse-
quent increase in heat, is not too rapid, else the car-
boniz acid created must necessarily be lost as fast as it
is produced ; and he should also allow the heat that
carbonic acid gas generated, freely to escape as fast as
it is produced, for if he attempts to confine both within
the vat, by carefully closing every aperture, he will
eause the creation of carbonic acid gas, by the accumu-
lation of heat, so rapidly, that it will soon become too
powerful for every opposing barrier, and make its
escape to a much greater extent than if no opposition
to its egress had been presented, and will cause a tur-
bulent and foul fermentation to the beer within: But
at the same time, while it is necessary that the car-
bonic acid gas and heat should be allowed freely to
escape continually, and as fast as it is generated, the
ingress of atmospheric air should be prevented. For
this purpose an open tub should be placed on the top
of the vat, with water in it. A pipe should be inserted
into the head of the vat, and rising sufficiently high,
should be bent over the side of the tub, and downward

into the water, a few inches, say four or six inches.

The vat should be quite filled, and the man-hole, and
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every aperture, closed hermetically tight, and a-quans-
tity of sand laid over the whole head, to the depth of
about six inches. By this arrangement, the carbonic:

acid gas and heat, as fast as generated will pass
through the pipe into the water, and rising to the sur-

face, will from thence make ity eécape,.bnt the atmos--
pheric air canuot find access hy the same medium.

Care should be taken that the pipe does not dip too-
deep into the water, because, in. proportion to the
height of the water above the orifice of the pipe, is the
pressure presented to the gas which must pass that
erifice, and consequently the greater will be the diffi.-
culty with which it will make its eseape:.

Many brewers are in the habit of putting spent
hops in their vats, but it is a practice which I by no-
means approve of, finding by experience that more-
harm than good results from it, as relates to the qua-
lity of the beer, often causing a foul fermentation, and
imparting a nauseous flavor, and eauses a considerable-
waste by an absorbtion of store beer, which it is difficuit
to separate therefrom, even by pressing, being mixed

wp with the beer grounds, and if extracted is but of
little value.
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CHAP. XV.

PORTER.

The first and one of the most important points of
attention in the brewing of porter, is the judicious and
mecessary blending of malt, dried of different shades in
color, or the selection of malt, dried to an exactly cor-
rect shade.

But as the obtainment of the latter is much more
difficult than a correct admixture of malt differing in
color, the latter mode is generally practised. But color
is not so much the desideratum to be sought, as flavor.
1f it was, a more economical substitute for brown malt
might be used, yielding the brewer more profit. And,
if I am correctly informed, there are brewers who draw
their lengths for porter from pale malt, instead of pale
and brown, or pale, amber and brown mixed, because
the former yields more extract per quarter, than the
admixtare will do, and such persons are said to impart
the necessary color by a suitahle portion of patent mait,
—as it is termed—which is a malt roasted to a state of
blackness. And as relates to the flavor of such a pro-
duction, the consumer might drink with almost as much
zest, a decoction of raw and burnt coffee, instead of an
extract from such as is equably and moderately roasted.

To obtain a right flavor, as well as color, I prefer an
admixture of pale, amber and brown, to that of pale
and brown only ; and, as relates to right proportions of
each, it is impossible to furnish any correct rule, as two
kilns of malt are seldom dried exactly alike ; and, as in
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some towns and counties, it may be requisite to furnish
to consumers porter differing very materially in color
and flavor, from that which wonld be most approved of
in others. In this respect, a brewer should first discover
what his customers best like, and then, by repeated
modifications and trials, endeavour to produce such as
is approved of, nor cease until be has accomplished it,
Again : if correct instructions could be giveu, the ale
and porter brewer would need additional information
to such as would be required by the brewer of porter
ounly.

But, as I cannot give positive instructions as to right
proportions of malt {o either one or the other, 1 must
content myself with furnishing such suggestions as occur
to me, which may probably prove servicealle to those
who are entirely unacquainted with the subject.

To the uninformed brewer, who is desirous of brewing
porter only, I should recommend him to make his first
experiment on half pale and half brown, or one-third
of each, pale, amber and ‘brown,such as is to be obtain-
ed by purchase, or such as his own, or his maltster’s
judgment may cause to be made, and if his worts do not
come down to the eye sufficientily high in color, or to
the taste in fiavor, let him add to the wort in the cop-
per, as much ground roasted malt, as he thinks may be
mecessary. If he finds that his color and flavor is too
high, he can add a suitable portion of ale in racking,
as may be sufficient to correct it. If he hits it right in
his first brewing, he can continue his course until an
alteration in his malt, or other circumstances, require a
deviation, and then his judgment must be exercised to
set him right again. If he hits it wrong the first brew-
ing, then he must carefully note all the apparent
causcs, and make such alterations in his second brewing
as his judgment may dictate. To the brewer of ale and
porter, both the same suggestions apply. But as it may
frequently occur to him (asit does to myself) that he
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I should then make up the grist as follows : —Rither
6iqrs. pale, and 18iqrs. brown malt, or 8}qrs. pale, 7
qre. amber, and 9qrs, brown. But it must be remem-
bered, that in using such a proportien of brown as
184qrs. to 63qrs. of pale, the malt should be either
crushed between rollers, or ground very coarse (the
foriner preferable), as in case it should be ground fine,
there would be much risk in setling the goods.

In taking the heat ot the first mashiug liquor, for
porter, it may, both with safety and advantage, be
taken higher, if the malt is crushed between rollers,
than if ground between stones; and higher if ground
coarse, than can be if ground fine. 1 have, for more
than the last four years, been in the habit of brewing
porter from malt crushed between rollers ; and, on re-
ference to my journal within that period, I find that
the heat at which I have taken for the first mash, has
been from 166deg. to 178deg. la taking the first mash«
ing heat for porter, 1 am governed by the heat of the
malt, and make the same calculation as for ale, and
refer to the same tables. But should the average
weight of the malt, when mixed, be below 36lbs. (the
lowest weight at which 1 have furnished a table), it
will be necessary for the brewer to muke a calculation
purposely for such brewing.

The high heat of 178deg. for the first mashing heat of
porter, which 1 have stated as having taken, is so
much higher than the heat prescribed as proper by any
work on brewing which 1 have ever read, that I ex-
pect the reader may feel surprised at the assertion, and
be inclined to doubt its truth, and the more so, when L
now state, that I have mashed at that heat the first
mash ; when the relative proportions of malt have
been 9qrs. of brown, and 5qrs. of pale, and the mashing
menstruum has been S0bls. of retura wott, at 9lbae*
w‘,u
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To prove that such is not improbable, I think the fol«
lowing calculation will be sufficient.
lbs. 1bs,
gbt of brown malt per bus. 80 and pale malt 40
els per quarter - - - -

Weight of one quarter of malt 240
Quarters of malt brewed - - 9

Weight of 9qrs. of brown malt 2‘60 & 52qrs, pale 160
dclf of .ggn. of'pale do. 1600 ars. p

| o8| oaF

do. of l4qrs. mixed « - 3;60
Heatofmalt - . - . - 40

150400

Weight 1bl. wort. at 9lbs. demnty per bl 37]“);.
Quantity of return wort mashed with -

Weight of 30bls. of return wort « - - 11180Ibs.
do. of 14grs. of brown and pale malt 8760ibs.
do. of return wort and malt - - - 14890ibs,

Mean heatrequired forgoods when mashed 144deg.

59560
59560
14890
Total heat & wt. of zoods when mashed 21441601bs.
Deduct heat and weight of malt - - 150400

Divide by weight of return wort 11130)1993760(177§ de-
1300 grees,the

——— mashing
86376 heatre-
77910 quired,

84660
71910

6750
4

11130)27000(2

—— e
Should the heat of the grist be 80deg. instead of 40
(which difference will occur in 8 year), it would be ne-
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ceseary to mash the same proportions of malt, with a
return wort of the same quantity and density, at
165)deg. instead of 177}, as inay be evidenced by a
similar calculation. And as 80deg. is as high as malt is
likely to be, resulting from the heat of the atmosphere,
and from crushing or grinding, it is not probable that
so low a heat as 160deg. need be taken for the first
mashing heat, unless upon any extraordinary occasion,
such as brewing malt warm from the kiln, or mashing
with a larger proportion of menstrnum.

The demonstrative proof thus furnished, that a dif-
ference of as much as 12deg. of heat in the mashing
menstruum (all other circumstances being alike, ex-
cept the heat of the malt), may be necessary to pro-
duee the same result (a grist of 144d2g. after mashing),
is, I think, sufficient to convince the readcr of the im=
portance and value of the system submitted, by which
he may be able satisfactorily to ascertain, at all times,
the mashing heat he should adopt, to obtain, as near
as possible,ian invariable result, and that the invariable
heat of 160deg., prescribed by several authors, is no
more to be depended upon, than an expectation that
malt may be found at the same temperature through-
out the year, and under every varying circumstance.

The second mash, which I always make for porter as
well as ale, is what is termed, a fly mash ; which, in the
seventh chapter, | have explained the mode of effect-
ing. And to 20qrs. of malt, I turn over, at boiling heat,
15bls. of liquor from the copper, which is allowed to
stand on the goods twenty miuutes before the taps are
set. And when the wort is down, the process of sparg=
ing with water, at about 16)deg., commences, which is
carried on in the manneras before described for ale
and table beer; and the guods are thus washed,
until the wort which runs off weighs from 1} to 2ibs.,
and the worts for boiling are regulated as circum.’
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stanees require. Throughout the whole process of ex-
traction, the mashing machine is used but once, and
then from twenty minutes to half-an-hour the first
mash. Again: I expect that the dubious exclamatioa
will escape the lips of some when they read the asser-
tion, of turning over boiling hot water upon the goods,
ss & fly mash for porter, who have been taught to
believe that 180deg. for the second mash is as high as
ean safely or advantageously be admiuistered.

But as such has been my practice for several years,
both for ale and porter ; and as I have really, or ima-
ginarily, found a resulting advantage, I can only give
it as a fact, and leave those who read it, to prove it or
met, asthey may think proper. To furnish theoretical
srguments in support of the propriety of such a system
of pxtraction, would, I think, prove useless, becanse
inconclusive, inasmuch as I could only offer opinions,
upaccompanied by indubitable proof of their correct-
mess, and therefore 1 shall content myself by stating,
that after brewing upon a varied system, for many
years, I have found this (the last adopted, and still
continued) the best, and by means of which, I conceive,
I have been enabled to realise the proverbial conclu-
sion, ¢ that his system is best who can brew good beer
ip every season of the year, at the least cost.”

For the brewing of porter, strong hops, and plenty of
them, are requisite. But to prescribe an exact quan-
tity that should be used, would be folly, as a variety
of circumstances may require the use of a varied
quantity. In the brewing of porter, I avail myself of the
advantages afforded by the use of the hop table (which
have furnished in the chapter entitled ¢ Hops,")
8s well as for ale. The quantity I have used varies
from 1§ ounces to 2} ounces of Sussex hops to 1lb.
density of extraet contained in the raw wort in the
copper; and as I have already explained the method

[y
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of'consulting such table, it will be useless here to repeat:
it. But upon this head, 1 conceive it necessary to sug--
gest, that in determining the proper quantity, the.
brewer should be governed by the taste of his cus-

tomers, the time the porter will probably remain uncon--
sumed, the state of the weather, and the quality of the.
hops, whether weak or strong, vld or new.

Porter worts require less boiling than ale worts, as -
relates to the necessity of coagulating the mucilage by,
boiling, because porter malt yields a much less quan-
tity of it by solution. But as economy requires the ob~
tainment of as much extract as can be obtained from.
the hops, without iujuring the flavor of the wort ; and
as porter wort will bear a larger portion of the terrene.
bitter of the hop, extractible by long boiling, than ale
wort will, without such .an injury, 1. vsually boil the-
porter worts about the same length of time as aler
worts ; for particulars of which see the ninth chapter.
on *¢ Boiling of Worts.”

In dividing the porter sorts, I am governed by the
requirements of trade. For double stout 1 appropriate:
the first, or the first and second boiled worts, getting
them into the tun at the required strength. The re-
mainder of the boiled wort, be its quantity and strength
what it may, is let down into a separate tun, and is
ultimately used for the purpose of reducing the double
stout intosingle stout, by admixture, and in quantity
propertionate to its strength, which is ascertained by
ealculation.

In pitching the tuns, my maxim is, a low heat (from.
60 to 66 deg.), and small gnantity of yeast (from two to
five tenths of an ounce per pound density of extract of "
malt), varying both as the temperature of the atmos-
phere may dictate ; and my object is to carry the fer.
mentation. to a proportionate point of attenunation, to.
its original density, so as to leave its materials and:

2e
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capabilities, at the termination of the first and foul fer.
mentation, equal to the production of a suitable quan-
tity of carbonic acid in the second, or transparent fer-
mentation, and possessing a desirable fu!ness to the
palate, Thus, a wort of 26ibs. 1 should endeavour to
attenuate to 10 or 12lbs., and not lower; and worts of
any other density in the same proportion.

To brew good porter, as well as ale, nothing more
than good malt, hops, yeast, and water, is necessary 3
and the addition of any other ingredient from the com-
mencement of the brewing, to the moment of sending
out (except isinglass for fining), is not only useless and
unnecessary, but positively injurious, as well as illegal.
Yet good materials, without a good system of brewing,
and well attended to, will prove but of little avail in the
production of good porter or ale.

I might swell this chapter to a much greater length,
by a repetition of much which has been already far-
nished in the preceding pages, but as they apply equally
to porter as to ale, it would be but a waste of time

to repeat them.

U o gl gl ol oV 2V b o ol of



CHAP. XVI.

TABLE BEER.

An attention to the brewing of table beer upon the
best principles, is considered by, many brewers as unim.
portant, or unworthy their attention.

To many it may be a matter of much more conse-
quence than to others, resulting from a difference in
their trade, or their system of brewing for it.

Since the prohibitive restrictions to the mixing of
table beer with strong, for the purpose of sending out
beer at any price, have been removed, the brewing of
good table beer has become an indispensably necessary
measure. to ensure the commendation of the consumenrs,
either in a separate or mixed state.

In many breweries it is most convenient to brew only
ale of the greatest strength required for consumption,
and by an admixture of table beer therewith, to make
up ale of any lesser strength, or what is termed table
ale. In such case, if the ale, by care and attention, is
good, and by carelessness or inattention the table beer
is bad, it is not only the latter which will give dissatis~
faction, but beer of every price made up by admixture
- also. And to those who purposely brew ale of different
strengths, for different prices, it is desirable that the
lowest of their productions should prove satisfactory.

It cannot be supposed that the latter extracts from
malt can be equal in quality to the first, the more so if
improperly obtained, as is the case when effected by
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“mashing with hot or cold waler, instead of sparging

+consequently the appropriation of such for table beer
cannnt furnish so good an article as the entire product
of fresh malt.

When the appropriation of the latter extracts after
the brewing of ale, without any succeeding brewing of
ale to follow , becomes a question of consideration, itis
best to carry over such e xtracts in the form of a return
wort to fresh malt fer the brewing of table beer, rather
than boil it,-as it is for such a purpose, provided the
brewer’s consumption for table beer, with or without
admixture, is sufficient to enable him, with propriety,
to increase the quantity; but if not, he had better let
the wort composed of such extracts be of less density
when boiled than the strength of the lowest priced
-table beer he may bave occasion to send out, as by the
admixture of a portion -of ale with it, to bring up its *
strength to the required standard, he may improve its
quality by the addition of a portion of the first extracts
of the malt,

The latter extracts from malt, comprising little or no
saccharum, will not ferment so well as a wort the pro-
duct of malt mashed with water, or return wort ; con-
.sequently, the table beer made up of the former, even
-with the addition of ale, is not equal in quality to the
latter without it,

In brewing table beer from fresh malt, and mashing
witha return wort, it is often necessary to mash with
a much larger quantity than would be the case if mash-
-ing with water, and in such case, the mashing tables
will be found highly useful, exhibiting the varied heats
which should be taken from the lowest quantity to the
-highest furnished—five barrels.

In brewing for table, I find the system of making a
-a fly mash and sparging, as for ale, attended with the
‘same advantages.
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‘When occasion requires the carrying over a return
wort for mashing for table beer, and it is fonnd that the
raw wort in the copper is too strong for the intended
purpose, after all the soluble extract is obtained from
the malt, it is not well to add cold water, but hot, to the
wort in the copper, to reduce it to the required
strengtb ; and if hot water cannot, for want of mecha-
mical convenience, be got into the copper so conve-
niently as running it over the good:, and pumping it
up from the under back, there can be no disadvantage
arise, and the method will be found much better than
using cold water.

The quantity of hops that should be used is so va-
riable, that every brewer must be governed by his own
judgment.

The-fermentation of table beer requires strict atten«
tion, judgment, and care; for pussessing wore gluten
than ale, it is liable to a lower attenuation ; and as
table beer at best is but thin drink, it need not be made
unnecessarily thin by a low attenuation.

It may be safely set down as a maxim, that the lower
the attenuation of ale or table beer, by the first and
foul fermentation, that it becomes transparent by
natural or artificial means, with less facility than when
it occurs to a medium point ; and that both will drink
thin in proportion to the extent it is carried; yet the
farther the distance, the greateris the quantity of spirit
produced. The brewer has therefore to choose be.
tween the gratification of the palate and the stupe-
faction of the brain; and I think his devoirs to the
former, will generally be found more profitable than to
the latter, particularly as relates to tahle beer.

To prevent an attenuation of table beer beyond a
desirable point, the same objections apply to mecha-
nical or any other than natural means, as to ale or
porter. A low pitching heat, with the smallest quan-
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tity of good yeast, and early cleansing, with rousing
before cleansing in winter, and witbout in summer, is
the best method 1 have been able to discover ; but no
definite heat or quantity of yeast can properly be pre-
scribed, as both should be as variable as the tempera-
ture and state of the atmosphere, as relates to the pre-
sence of oxygen. For the last year my pitching heats
have varied from 64deg. to 70deg., and the quantity of
yeast from 2} tenths of an ounce to one ounce, for
every pound density of extract contained in the wort.

The observations relative to overbolling already fur-
nished, apply with doable force to table beer.

To boil a table beer wort obtained from fresh malt,
moshed either with or without feturn wort, two hours is
quite sufficient 3 but, [ think, that if the latter extracts,
after a brewing of ale, are appropriated as a wort for
table beer, that three hours boiling will be found
better than two ; but in such case, the hops should not
be put into the copper until the wort has boiled one or
one and a balf hour.

Dl o o a o e o o



CHAP. XVIL

EXPEDITIOUS AND ECONOMICAL METHOD
OF BREWING.

That many valuable improvements in the system of
brewing has been adopted within the last century, is
unquestionably correct ; but that few mechanical im-
provements in the apparatus for brewing have been
generally made, is also indubitably true. Almost every
new brewery which is built, and fitted up, is but a copy
of some one already built, with an imitation of many of
the ancient inconsistencies, and a large superfluous
outlay of capital, to perpetuate an erroneous system of”
brewing.

Many are imbued with strong prejudices in favor of
what they call ¢¢ the good old-fashioned way of brew-
ing,” and spurn and laugh at the idea of a scientific
system. Others there are who are too timid to consent
to venture on an untried system in the way of expe-
riment, or to run the least risk of a failure, for the sake
of a probable advantage, and go on all their days, wish-
ing for more knowledge, but are afraid to grasp it.
And a few there are who have introdueed mechanical
improvemeats into the brewery, without duly consider-
ing, or being capable of judging, of the chemical con-
sequences; and by failing to acquire an expected ad-
vantoge, have been guilty of the mischief of propa-
gating prejudice in the minds of many, where it did not
previously ezist; and confirming more strongly the in-
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veterate prejudices of those who would never hear of
inpovation in the least degree.

1 would ask many an unfortunate speculator, who has
built and fitted up a brewery on a more extensive scale
than his capital would admit, whether if be had been
ioformed that an outlay of one-fourth the amount,
would have furnished bim with all that he stood in
ueed of for the purpuses of trade, and thereby leaving
three.fourths for the advantageous conducting of it,
whether he would not have hailed the information
with pleasure? And I would again ask many who
have built and fitted up on erroneous principles, and
who have had sufficient, and more than sufficient
capital for the purpose, whether, if they could have
been convinced, that an outlay of one-fourth the
amount would have sufficed, they would not also
gladly have availed themselves of the opportunity of
effecting it, whereby they would not only have saved
the interest upon the superfluous expenditure, but also
a large annual amount in taxes, repairs, and incidental
expenses ?

But what can be the utility of such questions to such
persons, some well may say, after the mischief is done
Certainly none! Unless fortuitous circumstances may
have placed them in the situation to renew their en-
deavours to perform successfully that which they before
did imprudently, or for want of knowledge, or to warn
the young and inexperienced against the evil of tread-
ing in their steps, and to enable them to point to a more
safe and certain way to effect their purpose with as
small a capital as is possible. And it is such persons,
who have thus erred, to whom 1 now address these
preliminary questions, who will be best able, probably,
to appreciate the value of the system 1 am now about
to communicate, because having smarted for want of
kmowing it, they may be the better able to discern its
advantages, :



g4g

In order to elucidate the system of brewing with
despatch and economy, I have furnished a sketch (as-
will be seen by an inspection of Plate 2nd.) of the
fittings-up of a brewery, with a double set of utensils,
emitting such parts as are not necessary for the purpose-
of illustration, and which would give a complexity of
appearance to the whole, that might be calculated to
defeat rather than to facilitate explanation, and I will
endeavour to supply the deficiency by written details.

It will be quite evident, 1 trust, to the reflecting
reader, that the position and arrangement of the uten-
sils, as shown, are for the purpose merely of exhibiting
the principle in a convenient form, in order that at one-
view, the mind may comprehend with facility the sim-
plicity and advantage of the arrangement, and what
deviation may be consistently made therefrom (without
losing sight of the principle), to suit existing or intended.
premises. And it will be equally plain, that a single-
set of utensils may be fitted up instead of a double.

A. Isintended to describe the whole malt bin.

B. The situation of the crushing rollers, or grinding
stones.

C.C. Two ground malt bins.

D.D. The cold liquor compartments of two liquor
backs.

E.E. A wooden or metal open cylinder to each li-
quor back, placed in the centre, or near the side of
access, affixed to the internal head, or partition that
divides the cold liquor compartment (p), from the hot
liquor compartment (¥), and serves for the double pur-
pose, of a way of access to the hot liquor compartment,,
for cleansing, repairs, &c., and for ascertainiug the
heat of the liquor therein, for mashing, &e.

F.F. The hot liquor compartments of the liquor
backs.

G.G. The supports of the two liquor backs.

2=
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H.H. Two mash tuns.

1.1, Two boilers.

J.J. Furnaces.

K.K. Ash pits.

L.L, Two fermenting tuns.
M.M. Fermenting casks.
R. Stillion or stollage.

PROCESS OF BREWING.

The boilers (1 1), (be their shape what they may)
are furnished with man-holes, which shut steam tight,
and serve for the double purpose of steam boilers, and
boilers in which to boil the wort; and are fitted up
with the necessary valves, pipes, and cocks.

A steam-pipe from each (which should be covered
with some non-conducting heat substance, such as
cloth, &c.), conveys steam from hoiling water or wort,
into the hot liquor compartments (¢ ¢) of the liquor
back, for the purpose of raising the temperature of the
water or return wort therein to any required heat, for
mashing, &c. Such steam pipes are fixed into the
crowns of the boilers, and rise as high as the tops of
the liquor backs, then bend (aud at the top of such
bend is affixed a valve that falls inward), and continue
their course downward, and enter into the side of the
liquor back near the hottom of the hot lignor compart-
ment,and take a circular sweep within ; such part of the
pipe as is within, being pierced its whole length with
a number of small holes, throngh which the steam is
transmitted, without noise or violent concussion, to the
water within,

The weater, or return wort, being heated by stenm to
the required temperature for mashing, a sufficient
quantity is conveyed from the hot lignor compartinent
(F) into the mash-tun, by a pipe connecting the bot-
toms of each, or by a cock in the side of the liquer
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back, communicating with a trunk affixed to the side
of the mash-tun within, or in any way, as it is usual to
be conveyed thereto from the copper.

. The mashing process performed, and a sufficient time
elapsed previous to the seiting of the taps, they are
opened in the usnal manner, and the wort is at once
conveyed into the boiler, the water therein having
been previously withdrawn. As soon as the taps are
set, and the bottom of the boiler is covered with wort,
the fire may be gradually raised, increasing in intens
sity, 80 as to raise the wort to the boiling point by the
time it is all down, yet without burning the copper.

By this method, instead of allowing the wort first to
run all down into an under back, and then to pump it
up into the copper, it must be sufficiently evident to the
experienced brewer, that much time, labour, and fuel,
is saved, and which saving occurs upon every wort.

As soon as the first wort is in the boiler, the mash-
tun spending taps are shut, and the water, or re-
mainder of the return wort, in the hot liquor compart-
ment of the liquor back, which was raised to boiling
beat by steam from the boiler during the time the first
mashing was effected, and while the wort was on the
goods, is either turned over the goods in a fly mash, or
by sparging. The second boiler will now be found ex-
tremcly useful, as the raw wort to constitute the
second boiled wort may be conveyed to it, as soon as it
‘can consistently be run from the goods, and may be
brought to a boiling state, as was the first wort. The
steam from each boiling wort will be found more than
sufficient for the purpose of heating water for sparging,
and the superfluous quantity may be conveyed to the
cylinder of the steam engine. Tbe two boilers will
also furnish a suflicient quantity of steam, either from
water or wort, to heat all the liquor required for mash-
ing, sparging and scalding, and as a motive power to
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the machinery for grinding, pumping, &c. Asrelates
%o the remainder of the process, the mind will easily
‘conceive the course to be pursued, from what has been
already stated, and will be found in the ding
pages.

To contrast the old and new System, by detailing the
process under each head, in its varions stages, in juxta
position, appears to me to be the best calculated to ex-
hibit the defects of the former, and the superiority of
the latter. )

THE OLD SYSTEM.

The first mashing heat taken by guess; and by many
10 the same degree all the year through, regardless of
‘seasons and circumstances, and by none with accuracy.

The process of mashing by manual labour or machi-
mery, performed for one hour the first mash, under the
-erroneous idea that much stirring facilitates and pro-
motes solution, without reflecting that thereby the
‘most important agent in extraction (heat) is lostg
which method may appropriately be termed ‘¢ the grasp-
Jung at the shadow and losing the substance,”

Setting the taps, to rm off the first wort, from the
goods at the end of one hour, or a longer period, after
the process of mashing is finished, whereby the heat of
the wort and goods is diminished unnecesearily and
-disadvantageously, causing a waste of time and fuel to
raise the former to the temperature at which it would
‘have been had the taps been set earlier, (in hot
weather . particularly) and exposing it to the certainty
wf abrorbing oxygen to an injurious extent from the
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THE NEW SYSTEM.

charring the wort is prevented, and the goods are left
at a proper heat, to receive the second liquor ; whereby
the second and all subsequent extracts are greater in
strength, better in quality, and of higher temperature,
saving time and fuel thronghout the whole process.

The fivst and subsequent worts run from the mash
tun into one of the coppers which are placed below it,
and instead of diminishing, are constantly increasing
in heat, while running down, by a gradual increase of
the action of the fire in the furnace, so that by the time
the whole of the wort is down, they may hoil. By this
method the objectionable particulars, stated as occur-
ring by the old system, may be avoided, and the be-
nefits accruing from despatch ensured.

The second liquor is turned over the goods as a fly
mash, and is so termed because the liquor is allowed to
run upon a splash bhoard, placed above the goods,and
as near the centre of the mash tun as conveniently can
be; whereby it is distributed over the surface of the
goods without disturbing them, Such liquor is turned
over hoiling hot, and in quantity from one-half to two-
thirds of what is required to constitute the second boiled
wort, and the residue which is needed is obtained by
sparging. The advantages of this method are, that the
goods having becn mashed the first time, with liquor
at a proper temperature, no fear of setting them by a
subrequent liquor, at the highest obtainable tempera-
ture, need be apprehended, and boiling liquor will
ensure a better and greater extract than liquor at any
lower heat, and also raise the goods in heat, whereby
a better extractive power is secured throughout the
subsequent process of sparging with liquor at a lower
temperature, Time and fuel is also saved. A larger
quantity of malt extract is also obtained in a much
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THE OLD SYSTEM:

The third mash is made with liquor obtained from the
pan of the dome copper, or from the copper itself,
where a dome copper is not used, at a temperature
from 160 tu 190deg., as suits the views or eapabilities of
different brewers, &c., provided the third wort isin-
tended for a weak ale, or table beer ; but in case it is
intended for a return wort, many mash or sprinkie
with cold liquor,

The disadvantages are, that where a dome copper is
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THE NEW SYSTEM.
smaller quantity of wort, whereby boiling to reduce-
quantity, to obtain a required strength, is rendered
unnecessary, and all the consequent loss of time, fuel,.
and injury to quality of worts is prevented.

By a fly mash (say 15 barrels of liquor to 20 quarters.
of malt) turned over the goods with. rapidity, in the
manner stated, they become considerably compressed:
by the weight of the liquor turned over, before it has
time to penetrate through them; consequently, the
percolation of the mashing liquor is beneficially re-
tarded, and in its downward progress through the
goods, it has time to dissolve the soluble material of
the malt, and. to become enriched from every particle-
of malt it comes in contact with, and each suceeeding
particle of liquor takes up a portion of extract, which
the preceding one had left behind. And these obser-
vations equally apply to the process of sparging ; and
each drop that desceuds from the sprinkling machine
may be compared, in its progress from one particle of
malt to another, deriving extract from: each, to the
single bee, that ranges from flower to flower, sipping
those sweets from each, which vegetation is continually
presenting, instead of the conjunctive efforts of several
in company, to obtain from. one flower, the surface of
which a single visitant may. cover.

The sparging process is continued for the third, or-
occasionally a fourth wort, which method enables the
obtainment of a better and stronger extract, with a
less quantity of liquor than can be obtained by the
system. of mashing, ’

Sparging may be continued until the wort comes
down milky, and should then be discontinued ; but such
will not occur if the sparging liquor is hot, until the
density of the wort comes down at from 13} to 3 pounds..

21z
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THE OLD SYSTEM.
Amd the resulting evils often are, an acetified wort,
pitched at a high temperature, and subject to a violent
Sermentation.

Having asserted ¢ That by the new system,’a brewing
<of from four quarters of malt up to thirty, may be be-
_gun and finished, from the time of first mashing until the

whole of the worts are in the tuns, within the period
oPfrém six to eight bours; or, double brewings in from
ten andd half tofourteen hoursand a half'+** it becomes
necessary that I should furnish such details, as will
evince its practicability; and conceiving that one
statement relative to the brewing of 30grs. of malt, will
suffice’ to -establish the correctness of the assertion as
regards the rest, 1 therefore refrain from furnishing
-additional details.

On comparing the following suppositious statement,
‘with the statement of an actual brewing of 26qrs. of
malt, (given'in'pages 192 & 198), performed upon the
old system, some apparent discrepancies may be per-
“ceived, which require some explanation to prevent the
inculcation of a doubt as to their accuracy.

« In the first statement it will be seen, that from the
time the spending taps were set to run offthe first wort,
until the whole of the wort was down in the under back,
‘a perivd of seventy-two minutes occurred in running off
<thirty.two barrels; whereas, in the last statement,
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THE NEW SYSTEM.

By pursuing this method, brewings of from 4qrs. up
to 30qrs. may be finished, in from 6 to 8 hours from the
time.of first mashing, until the whole of the worts are
in the tun, without any injury; but, on the contrary, a
benefit to the quality of the beer. And in brewing two
brewings, one following the other, (but the second
begun before the first is finished), both may be accom-
plished in less than in double the time that would be
sufficient to accomplish the two, separately.

forty minutes is only allowed to run off forty-two barrels,
To account for this discrepancy, it is necessary to state,
that but three spending taps were inserted in the bot-
tom of the mash tun, from which the thirty-two barrels
ran, and that, in adopting the new system, I should
recommend the insertion of six, which would run off
the forty-two barrels in the time specified.

But the reader may imagine, that the shortening the
time of mashing, and setting the taps so early after the
mashing is finished, is quite enough without diminishing
the time for running off the wort from the goodss aud
he may think that the necessary consequence would be
—the product of a weaker wort: but the best reply to
such a supposition will be found in the following state-
ment of the heat and density of the first wort of thirty-
five barrels from twenty-six qnarters of malt, as per
sample, taken every five minutes during the time it ran
from the mash tun into the under back.

The mashing process was finished at 7 o’clock, and
the three spending taps set at 8 o’clock.

Time. deg Jbe. ths.

M 8 b heat of wort. 189 ‘densitys 36 0
810 388 0
815 145 351
8§ 2 146 8 0
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Time. deg. Ibs. ths,
8 25 heat of Wort. 146 density. 85 0
8 30 144 7
8 35 144 34 6
8 40 145 34 9
8 45 145 85 1
8 50 144 35 4
8 55 144 85 4
9 0 140 34 6
95 140 85 17

From the above statement, I trust it will appear
quite evident, that if the whole of the wort could have
been got off in five minutes instead of 65, the density of
the whole would have been equally great, and I am
quite satisfied equally as fine, provided a sufficient
mumber of spending taps were used.

It will also appear from the statement, exhibiting
the prompt process of brewing, that 1 have allowed but
fifteen minutes for sparging on, and running off, a mnch
larger quantity than detailed in pages 122 & 123 ; and
it becomes necessary to state, that, in the brewing there
referred to, the sparging process was purposely length-
ened out, with a view to get the last sparge off a short
time before the second wort was sufficiently boiled, in
order to keep the wort in the under back in a continual
state of agitation, until able to convey it into the cop-
per, experience teaching that in such state it was less
lable to the absorption of oxygen from the atmosphere.

By reference to such brewing it will be seen that the
sparging process was not finished until E5 20. And in
a brewing of to day (Aug. 11th, 1835), of 26qrs. of malt,
began at thesame time as the brewing referred toin pa-
ges122& 123, 1 caused the sparging process to be continu-
ed without intermission for the third wort, nutil the last
wort came off at a density of 3lbs. 2ths., the hot liquor
being constantly sprinkled over the goods and the
spending taps open until finished, which was effected
at E 2 30, and the usual density obtained, in the usual
quantity of wort,
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TIME.

h.m.

Statement of the details of a brewing of 30qrs.
of Malt, in eight hours from the time of ad-
justing the liquor to a right heat for mashing,
until the pitching of the tun, or the termina-
tion of the brewing.

M 6 30

Y-
g8

Swwwwwvnn
288 cBR&

10 20

Reduced liquor in hot liquor back from 212 to
179 deg. tor mashing.

Turned on 64bls. of lignor under the goods.

Liquor all down in mash tun.

Mashing finished.  [the mash tun into boiler.

Set spending taps to run off the first wort from

Frst wortall down from mash tun into boiler 42bls

Turned over goods(as fly mash) 28bs. boiling ligr.

Hops in boiler, and worts boiling.

Set the spending taps, to run off wort of fly mash.

Wort from fly mash, all down in second boiler.

Commenced the first sparge,

7 barrels of wortof first sparge in second boiler.

6 do. of do. of second ditto
6 do. of do. of third ditto
The first wort struck, having boiled 13 hour.

[he second wort boiling, & hops in boiler, 47bls.

5|5 barrels of wort of fourth sparge, in first boiler.

6 do. of do.offifth ditto

Commenced cooling the first wort.

5 harrels of wort, seventh sparge, in first boiler.
6 do. of do. ofeighth ditto

6 do. of do. ofninth ditto

5 do. of do. of tenth ditto

5 do. of do. of eleventh ditto

4 do. of do. oftwelfth ditto
The first boiled wort, all in fermenting tun.

5| The third wort boiling.

I'he second wort struck, having boiled two hours
Turned the third wort over hops in hop back.
Commenced pnmping up the third wort from hop
back into hot liquor compartment of liquor back.
Commenced covling the second boiled wort.
third wort all puinped up, and sufficiently hot
for mashing malt ot the second brewing.

The second boiled wort in the fermenting tun,

yeast added, and brewing finished.

In the preceding statement it appears that I have
represented the return wort as ready for the first mash
of the second brewing at one o’clock, and on the sup-
position that the second mash tun, has been previously
charged with malt, (or the malt is ready in the bin te
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add to the mashing"menstruum,in case such method is
practised), the second brewing may commence at one
o’clock. and occupying eight hours as the first, may be
finished at nine o’clock, making fourteen hours and a
half occupied in getting through the two brewings.

Here the reader may probably say—Why not brew the
full quantity of malt at one brewing, instead of two, and
save the double labour and loss of time, &c.?2 And he
might further ask—Would the single apparatus, to brew
the full quantity at once, cost more than the double ap-
paratus to brew it at twice ? Tosuch questions, if asked,
my reply is—that if a brewer’s trade was so regular all
the year through, that he should brew any definite
quantity of malt, per day, for five days in the week
leaving one clear day for cleaning up, &c., then by all
means he should have the single apparatus ; but if, on
the contrary, his trade is irregular, and at one time he
may have occasion to brew the full quantity, and at
another time but half or any intermediate quantity, then
I think he should have the double apparatus, because
he will find it more advantageous to brew in utensils of
the proper size, than in such as are twice as large as is
required, or of any intermediate dimensions.

But there are few brewers whose trade is regular,
and many have occasion to brew much more at one
period than another ; and 1 am decidedly of opinion,
that as relates to capital, to current expences, aud to
quality of the beer, it is better that the bLuilder of anew
brewery should, in estimating his probable eonsump-
tion of malt per week in brewing, at the dullest period,
divide the total by five days at single breéwings, and
build and fit up his brewery on such a proportionate
scale, reserving the means of brewing twice per day,
with a single or double apparatus, as his means would
enable, in case of an uncertain or certain requirement
in the most busy season,
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Let us-suppose, that a person possessed of ample
capital, is determined to build and fit up a brewery, in.
whieh he can brew 50 qnarters of malt per week. Now
he might build and fit up.ou such a scale as to effect it
at one operation. Or he might brew it at twice, or in
five or six brewings, upon the old system ;.but upon
the new systemn he might do it in less time in ten brew-
ings, five quarters at a time. Now thedifference in the
cost of a five gparter brewery and a fifty must obviously
be very great, the rental or interest upon the outlay,
the taxes, the repairs,.the number of men employed,
must also be very disproportionate. Thus, as far as the
outlay of capital,.and the amouut of expenses of con-
ducting the business applies, the advantage would be
decidedly in favor of the small brewery, even if the
brewer’s expectation of being able to find sale for the
produce of fifty quarters should be realised ; but if not,
and perhaps not more than half the quantity could be
disposed of, he would find it most evidently correct that
the small scale would prove far more profitable than
the large.

Such brewers as are brewing, in hreweries fitted up
upon the old principle, I should not advise to have re-
course to the new, unless they find their present appa-
ratus inadequate to the manufacture of a sufficient
quantity ot beer, or unless the occupation of so much
time and labour by the old method was a serious incon-
venience to them. But if enlargement, or a new cop-
per, was necessary, then I should strongly recommend
its adoption, and am- satisfied-that the saving in fuel,
time and labour, would very soun repay the cost of the
necessary alterations.

1 will now close this chapter by informing the reader, .
that more than four years ago 1 furnished a plan for-
the building and fitting up a four-quarter. brewery
the total cost of which was under £500. It was fittedt

2 x
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up on the principles herein referred to, with a single
apparatus for brewing, and the parties holding it, I am
informéed, are brewing from 8 to 12 qrs. per week. The
length of the huilding is 22 feet, and the breadth 14
feet. The basement is a cellar, about 12 feet depth,
used as the cleansing room, and in which is placed two
fermenting tuns, opening into the room above. The
first floor comprises, a small counting room, about 6
foet by 8, (I speak from memory only), the brewing
copper, the hop back, and the refrigerator ; the water
pump, worked by hand; a staircase leading down into
the cleansing room, and another leading into the room
above: the pitch of this room is about 10 feet. The
second floor comprises the mash tun, the hot and cold
liquor back, a hand steel malt mill, a hoisting tackle,
and a malt and hop store. Beneath an adjoining house,
and connected by a doorway with the cleansing room,
is a small store cellar, Thus, at a very moderate
rental and taxation, and at small current expepses, can
the brewing of these 8 or 12 qrs, of malt per';veek be
effected, and if required, a larger quantity on the same
premises might be brewed with facility.

Dl ool a o g of



CHAP. XVIII

SEASONING NEW UTENSILS AND CASKS,
AND ABSTRACTING, FROM OLD, EVERY
IMPURITY.

All knowledge which is conducive to the welfare of a
person’s trade, must be valuable to its possessor, in
proportion to the benefit derived, and nothing relative
is unworthy of the efforts of industry to obtain it.

In the brewery, the seasoning of new utensils and
casks, and the sweetening of old, is both an important
and extensive operation; and to avoid the effect of an
impartation of an ill flavor to beer, it should be effectu~
ally and carefully performed.

A person commencing business in a new brewery,
with new utensils and new casks, is placed in a very
dangerous and critical situation, and at a momentous
peried. He has to brew and send out his beer in wood
which. will impart an ill flavor to it, in case the sub-
stance which effects it is not previously eradicated
therefrom ; and if it is eradicated, the wood will rob his
beer of spirit and carbonic acid, until well impregnated
with both, and not till then can it be deemed well
seasoned. = At first starting be naturally feels very
anxious to furnish good beer, and thereby. to make a
good impression on the public mind. The public expect
much from a new brewer, aud generally the best beer
at the first delivery.. If the brewer has not taken his
measures right, hoth parties are disappointed. The
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-one is vexed, and the other prejudiced. Much of the
“first sent out may be returned, and he becomes fettered
with an injurious stock at the outset, with which he
subsequently spoils much more by admixture, in his
haste and anxiety to get rid of it.

The first steps to the removal of an evil, are, a know-
ledge of its existence, its nature, properties, and capa-
bilities ; and the second, the several means to remove
it, and an industrious and careful application of them.

The principle in oak wood, which imparts an ill flaver
to fluids which extract it, is tannin; and in fir, tannin
and turpentine. There are several methods by which it
may be extracted.

By steam! but the objection to this method is, that
the power which is equal to the extraction, is equal to

:the serious injury of the wood 3 for it dues not act che-
mically upon the tannin, &c., but mechanically. It pe-
netrates the inmost recesses of the wood, and expels the
tannin by mechanical force, and to a greater extent
than is needed, because its powers cannot be con-
trolled. To properly season a cask, without seriously
injuring the wood, the tannin should be extracted from
the interior surface of the cask, only as deep as the beer
can ever penetrate, and then the remaincer of the
wood is unimpaired ; but if you ‘give access to steam
withia o cask, you cannot say to it go thus far, and no
farther. ‘Once admitted, the way of exit to the heat,
(which forms ‘the largest component part of steam) is
through the pores of the wood, and the water in combi-
nation washes out the tannin to the verycore.

Bylime! The objection to this method is, that itis
not sufficiently powerful to destroy the tannin, even on
the interior surface of the cask, overwhich it may be
spread in the state of lime wash; and that,asin that or
any other state alone, it will not penetrate and abstract
from the interior of the wood, the tannin, &c. it is unfit

ito accomplish the object:
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"By hot and cold water ! The objection to either may
not be valid as relates to capability to accomplish it.
but as to the time and frequent changes that might be
required by’its use.

By fire ! The objection to this, is the injury done to
the wood, and the mere ex¢hange of one ill flavor for
another, as well the liability to affect the color and
transparency of the beer. .

By lees! 1 know of no other objection to its use than
the expense and trouble of boiling, and of making.
But as no advantage can be obtained without some
countervailing disadvantages, and as neither one or
the other are gresat, they are points not worth consi-
deration. 1 have adopted the use of lees for seasoning
new wood and purifying old, and have ever found it
completely effectual for both purposes. To make it:—
‘The best description of vessel for the purpose would be
one of suitable shape, of cast iron, with a tap hole in
the side near the bottom, in which should be placed a
trunk pierced full of small holes, enclosing the tap hole,
and affixed to the side of ‘the vessel, reaching from the
Lottom to the top, and which should be covered over
on the outside with reeds, straw, or broom heath, or
any suitable substance, to prevent the holes from being
filled up, and through which the lees -may percolate
and be drawn off from the tap hole.

The vessel being prepared, take a sufficient quantity
of wood-ashes and lime, (in the ratio of four bushels of
wood-ashes to one bushel of fresh dried grey lime) as
will about half fill the'vessel. Lay the wood-ashes on
a clean paved floor in a circle (as is sand in the making
of mortar), and put the lime in the middle, and cover it
with a thin layer -of the ashes, and let it thus remain
until the lime is dry slacked, and become pulverulent,
Then with a shovel mix the whole well together, and
put it dry in the vessel, and fill up the same with water,
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Let it stand two or three days, and it will be fit for use.
For the seasoning of casks, and many other purposes, it
may be used, and returned again into the vessel, upon
the lime and ashes, by passing through which it will
be purified, gain fresh strength, and be again fit for
ase ; and the addition of a little more water may occa-
sionally be made. This process may be continued until
the strength of the lees is 80 far reduced, as to render
them inadequate to fulfil the purpose for which they
are required. When such is the case, they should be
drawn from the vessel, the spent lime and ashes taken
out, a fresh quantity put in, and the weak lees poured
over, and water added, enough to fill the vessel.

‘The most effective state in which lees can be used,
both for seasoning and sweetening, is in a boiling state.
About two gallons to a nine gallon cask, (and other
sizes in proportion) poured boiling hot into it, the cask
bunged down, rolled about, and the lees zllowed to
remain in it about twelve hours, will be sufficient to
season or sweeten it, provided the lees are strong. The
cask should afterwards be filled with hot liquor, which
should be allowed toremain so a few hours, and subse-
quently twa or three times rinced with hot liquor.

D o o o e b gl ol



CHAP. XIX..

PRESSING OF YEAST, FOR THE PURPOSE OF'
SEPARATING IT FROM THE WORT MIXED
WITH IT.
¢ Take care of the pence, and let the pounds take care

of themselves,”’ is an adage, which it will not be amiss

to remind the brewer of.

In too many breweries, much is wasted which might
be saved, and although each item, separately viewed,.
may not appear as of much value, yet, when taken.
collectively. the amount may be great, and the impor-
tance of the saving may be proportionate both in the
large and small hrewery, and worth the labourbestowed!
to effect it in the course of the year.

Previous to the use of what is termed ¢ patent yeast*
by the bakers, brewer’s yeast was in great demand,.
and a large annual amount was realized by its sale.
But since the baker’s have ceased tobecome permanent
cuslomers, yeast has become comparatively unprofitable
to a large brewer, and much in the course of a year is
usually thrown away, for which customers cannot be -
found at any price. To such brewers, then, the extrac-
tion of wort from yeast which he cannot sell, will prove
advantageous in proportion to thequaantity of yeast which
he cannot sell. And, for the information of such,I am.
induced to furnish such particulars as they may need,
if not acquainted with the method of extraction, &c..
1 will describe thie process as pursued in the brewery in.
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which I am now engaged. The press employed is used.
for the double purpose of pressing hops in the pocket,
and yeast, and the same press might be used also for-
the pressing of spent hops after brewing, but for the
latter purpose we have a separate press. It is fitted up
on common principles, as screw. presses generally are.
The yeast is put into bags, made of swanskin flannel
18 inches long and 9 inches wide, aud which are. tied
tight. A layer of these bags, lying side by side, is
placed on a wooden false bottom pierced full of holes,
standing up about an inch from the real bottom of a
wooden box, the dimensions of which are two feet six
inches square, and one foot nine inches deep, made of
two inch deal, strongly united and water tight ; a speut
is inserted in the front side of this box, between the
real and false bottoms, through which runs the wort
pressed from the yeast into a receiver ; upon this layer.
of bags is placed a flat board, pierced full of holes, fit-
ting loosely within the box, and upon this board is pla-
ced another layer of bags, and upon this layer of bagsis
placed another flat board which is not pierced with.
holes ; upon the last board another board—one and a
half inch thick, is placed, to which is attached an
upright, well braced, about one foot long, the end of
which receiving the pressure of the screw, by medium
of a transverse bar of wood attached to the screw,
rising and falling with it, communicates the needful
pressure to the bags, which pressure should be im-
parted slowly and gradually, not renewing the pressure
until the wort has ceased to flow, lest the yeast should
be also pressed through the bags, or that they should
be burst. The wort obtained by this means will be
found thick and yeast bitten, .and.in that state unfit for
any beneficial use ; and the next step is to get it fine,
and as much as possible free it from such a flavor. For.
tbis purpose, as many chips from beech wood as is re~
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requisite to fill a sufficient number of casks, shonld be
obtained, and the tannin should bewell extracted there-
from by lees, which may best be effected by boiling
them in lees in a copper. When done they should be
well scalded, or they may be boiled in one or more
changes of clean water, which would prove the most
prompt and effectual way. Being well seasoned, they
should be put into casks, which had best be loosely
filled with them. The first cask should then be filled
with the wort immediately from the press, and which
should be allowed to remain therein for a few days,
It should next be drawn off in a very slow and fine
stream, and the second cask filled with it, and this
operation shonld be repeated from cask to cask, until
being drawn from the last, it should be put into an
empty cask, and there remain until wanted, or found fit
for use.

Each cask may receive several (say six) portions of
wort thus transferred from one to the other, before they
will require to be scalded out, which is done with the
chips in, as an empty cask would be done.

The utility of the chips is to afford surface to promote
depuration and adhesion of the yeast, &c. contained in
the wort, and serve as a medium to ensure ultimate
transparency, and freedom from the yeast bitten flavor.

If this process has been carefully and promptly at-
tended to, without the wort having been allowed to
acquire any acid during the operation, it may be broke
into the tun at the time of pitching, and for such a
purpose, absolute transparency and freedom from
yeasty flavor is not requisite; but if on the contrary,
the acquirement of acid is unavoidable, or by neglect
has been suffered, then it may be reserved for finings,
and used as soon as it becomes bright.

To satisfy the reader of the advantage resulting, as
relates to the quantity of wort which may be extracted,

2.
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I will furnish the produce of a single experiment made
to ascertain it.

From 4721hs. of yeast, obtained 26gals. of wort.

The bags should be washed and dried between every
pressing.

To those who have a sale for the whole of their yeast,
or the greatest part of it, the system may be worth pur-
suing, for after yeast has been pressed, the dry yeast
taken out of the bags may be wet up with a little weak
return wort to the proper consistence for sale, and it
will be found less bitter, and equal to the same pur-
poses as would be table beer yeast, which, for domestic
use, is usunlly preferred to any other. Dry yeast, thus
obtained, may be preserved by close and tight packing,
if kept free from the access of air, and thereby pro-
vision may be made for a time of scarcity, during the
time in which it may be abundant.

THE END.

e et
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ERRATA.
Page 140, line 22 -for 3lbs. Joz. 5ths. read Sibs. Soz.
Page 140, line 30--for 21ibs. 40z, read 2lbs. 40z,
Page 152, line 21—for can be done read cannot be done;
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