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PREFACE.

IN no treatise on brewing which I have seen,
have I been able to find any distinct or specific
rules for taking the proper temperatures of
mashing liquors; nor have I ever found, what
may be called the most important, though least
understood operation in the process of brewing,
viz. fermentation, treated < of or explained in
such a manner, as to be anir guide to a brewer
under the various circumstances in which he
may be placed.

In the following treatise I have endeavoured
to supply these deficiencies, and have in the
first place given such directions for the mashing
temperatures, as I would fain hope cannot be
mistaken.
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PREFACE. v

butter being preferred to sweet. We also read
that the Chinese prefer rotten eggs to fresh, as
having a higher and to them more agreeable fla-
vour. Taste, therefore, can be no criterion by
which to judge of the wholesomeness or quality of
beer, but as malt liquor may now be considered
one of the necessaries of life among the work-.
ing classes, it is of the greatest importance that
they be supplied with such an article, as may
not prove injurious to their health. An honest
brewer, therefore, should not rest altogether
satisfied with being able to please the palates
of his customers, but should endeavour to pro-
duce what he knows to be a really wholesome
and nourishing, as well as an agreeable drink.

I have endeavoured as much as possible to
avoid all extraneous matter, confining myself
principallj to my own practice, and although
the treatise may appear short, I trust that useful

information will be found in almost every page.

Having no pretensions to literary acquire-

ments, and never having before written for the
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press, I must crave indulgence for the homeli-
ness of my style. My aim has been to avoid
mystery, and to convey useful information in
language that shall be intelligible to all, and if
I have succeeded in accomplishing this, my
highest literary ambition will be gratified.

Wirriam Brack.

65, Cornhill, London.
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TREATISE ON BREWING.

INTRODUCTION.

So many practical and theoretical treatises

on brewing have already been published, that

the subject might, to somre, appear to be ex-

hausted. Many of these treatises, however, are

too homely; while others so abound in scientific

technicalities. as to be altogether unintelligible
" to the general reader.

That brewing is a chemical process, is evident;
and of course, in any scientific work on the sub-
ject, certain chemical terms must be used. In
the following treatise, however, it is not intend-
ed to give any account of the production, or pro-
perties of the gases, or other chemical agents,
farther than is absolutely required by thesubject;
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2 INTRODUCTION.

nor do I intend to give any history of the
origin of beer, as I consider that to be un-
important, and moreover conjectural. It must
be allowed, that during the last and present
century, many valuable discoveries have been
made in almost every science; while the art
of brewing has remained stationary, or, as I
am inclined to think, has retrograded, which
may be atributed to the circumstance of few
scientific gentlemen having turned their atten-
tion to the subject; while those who have
done so, have not had it in their power to carry
their researches to any useful result, on ac-
count of their want of practical knowledge.
Some of them have applied for information to pro
fessional brewers, who, doubtless, from feelings
of jealousy, have generally rather misled than
instructed those who desired their assistance.
Another obstacle to improvement exists in
the fact, that almost every brewer, in the course
of along practice, fancies that he has discovered
some nostrum, by which he can make his beer
better than his neighbours. These nostrums,
though often worse than useless to the possessors,
might, if freely communicated to more scientific
inquirers, have some tendency to throw light
upon the theory and principles of brewing ; but
they are uniformly kept secret, and thus want
of the combination of science with practice
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throws almost insurmountable difficulties in the
way of investigation. Had it been otherwise, there
is little doubt that, long ere now, the art of brew-
ing would have been much better understood.

Having, in the course of an experience of
nearly forty years, had occasion to work in many
different breweries, I have umiformly observed,
that the same process, particularly in fermenta-
tion, will scarcely answer in any two of them.
In confirmation of this, I would refer to the well
known fact that practical brewers, removing
from one place to another, although they bad in
general succeeded in their former situation, have
frequently failed in their new locality, notwith-
standing that they have followed precisely the
same system. ]

My intelligent friend, Mr. Robert Stein, who
was long a practical brewer, and who has to my
knowledge devoted as much attention to the
science of brewing as any one, mentioned to
me some circumstances corroborative of this
opinion. He came from Edinburgh to Lon-
don, and for three years tried every modifi-
cation of process without success. At length,
however, having succeeded in making proper
alterations in the arrangement of his brewery, -
he experienced no further difficulty, but became
uniformly successful during four years. He
was removed by the St. Catherine’s Dock Com-
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INTRODUCTION. 5

dark. When I come, however, to treat of the
construction of a brew-house, I shall endeavour
to give a theoretical opinion upon this point.

From what has been said, the difficulty of
making sound, good beer, in all situations may
be inferred; but the importance of producing
it is universally admitted. Taste is no criterion
of good beer. In many parts of the country
the palates of the people have become so ac-
customed to foul, yeast-bitten beer, from having
none else to drink, that were good, clean, whole-
some beer substituted, it would be some time
before they would relish it as much as the
other; but once accustomed to the pure bever-
age, they would not readily relapse into their
former taste.

But although I have only referred to country
brewers, I am far from admitting that the capital
is exempt from the same evils. How often does
it occur that the first houses, periodically get,
what is technically termed, ‘out of order;” in
other words, make foul and bad beer, and con-
tinue to do so for weeks, without being able to
account for, or remedy the evil, until a change
in the atmosphere, or a change of yeast sets
all right again !

I will however venture to assert that if a
brew-house be properly constructed, these ir-
regularities may be remedied in twenty-four
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INTRODUCTION. 7

that it is impossible to give such instructions
as will cure existing evils in every situation,
my wish is to have it understood that I shall
be ready on moderate terms to give additional
information and personal attendance to such as
may wish to consult me on the subject. 1shall
now only briefly explain the plan of the fol-
lowing work, and shall then proceed to the
details.

The only two gases, intimately connected
with malting and brewing, are oxygen and car-
bonic acid, on which I shall very briefly touch.
I shall then advert to electricity as connected
with the process.; and also to barley and malt-
ing; the site and construction of the brew-house;
brewing, and formation of extracts; next, to fer-
mentation, on which subject my remarks will
be more copious than any I have met with in
former treatises, considering that in this depart-
ment the greatest skill of the brewer is required ;
since, unless we have a good fermentation,
no good results can with certainty be reckoned
upon. Lastly, I shall proceed to the storing and
keeping of beer, a point of much more impor-
tance than it is generally thought to be. In
the preceding observations my object has been
to throw out instructive hints ; and in what is
to follow, no consideration shall prevent me fromr
giving my opinions, in such a way, as I thin
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INTRODUCTION. 9

of its production and properties more. strictly
belongs to a treatise on chemistry, I shall con-
tent myself with treating of it only as con-
nected with beer. Immense quantities of
this gas are disengaged by fermentation, and
the beer afterwards retains, and continues to
generate it, as long, I may say, as it is beer,
of which, indeed, it is a component part; for
beer, when entirely deprived of it, very soon
becomes acid.

Many brewers, and even chemists, have
thought that a good deal of spirit, or alcohol, is
evaporated along with this gas, during fermen-
tation, and contrivances have been made for
condensing it, and again throwing it into the
square, or fermenting vat. Thénard, however,
is of a different opinion, and says that the quan-
tity of spirit evaporated, if any at all, is not
above a thousandth part, and, of course, not
worth collecting. I entirely concur with him in
this opinion, and should even go farther, and say
that this vapour, when condensed, and again
thrown into the square, must be rather injurious
than otherwise. In fact, I once saw some of
it which had by some means been condensed
into a liquid, in his majesty’s brewhouse at
Deptford, in the course of some experiments on
the subject; and the liquid was so nauseous,
both to the smell and taste, that it could do the
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beer no good when again incorporated with it.
If a glass of the flattest beer be put into.the
receiver of an air-pump, the liquid, during the
progress of exhaustion, froths up briskly until
all its carbonic acid is disengaged. When
afterwards tasted, it is quite vapid, and has lost
all its flavour.

The sparkling property of beer, wines, and in-
deed all fermented liquors, is entirely owing to
carbonic acid gas. When such liquids have
been exposed for some time to the atmosphere,
the greater portion of this gas escapes, and then
the liquid drinks flat. It is, however, a popular,
yet erroneous opinion, that the flatness is owing
to the escape of the spirit.
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OF ELECTRICITY.

I't has long been the opinion of many eminent
chemists, both English and French, that electri-
city is a powerful agent in fermentation, as
well as in preserving or destroying beer. The
late Sir H. Davy was decidedly of that opinion.
In following up, therefore, the theory of somany
eminent men, I trust I may be allowed to say a
few words upon the subject. I myself had long
the same impression, but had never bestowed
much consideration upon it until my friend
Mr. Robert Stein again drew my attention to
the subject. If, then, I can distinctly prove its
action in the first place, and afterwards point
out a mode for counteracting its bad effects, I
hope I shall obtain a better reputation than that
of a mere theorist. Many strong indications
of the action of electricity, not only on fermen-
tation, but on the storing and keeping of beer,
have come under my own notice; although I
have not as yet been able to ascertain whether
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OF ELECTRICITY. 13

thunder-storm. This, I am sure, will be attested
by the proprietor of the brewery, although
an after difference between us prevented me
from going there again at the proper season,
as I should have considered myself bound in
honour to do, to give him my best advice at a
time when it would have been more beneficial
to him than it could be during summer, par-
ticularly with his squares so placed. The
other instance was the following. I had a gyle
of beer all stowed in one cellar in hogsheads or
barrels : one portion of it, however, was placed
on stillions, and the other on the ground with-
out any bearers. The portion placed on stil-
lions kept quite sound and good, while that on
the ground, although it did not get absolutely
pricked, was ‘much more forward, and by no
means so good. In confirmation of this, we may
instance the fact that in dairies, where the milk is
putinto porcelain vessels and placed upon wooden
shelves, it is seldom affected by lightning; but
when contained in wooden or leaden vessels, and
placed on the ground, it almost invariably turns
sour. This shows that other liquids besides
worts and beer are similarly affected by elec-
tricity. When I come to the construction of
the brewhouse, I shall say something more upon
the subject of placing the squares and other
utensils; but I fear we shall not be able to
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come to any certain conclusion with regard to
the action of electricity on beer, until philoso-
phers are better agreed as to the nature of that
extraordinary fluid. Of this, however, we are
pretty sure—that the preservation or destruc-
tion of beer depends upon electricity ; and the
most certain mode of preservation is to insu-
late, as much as possible, both the squares and
all other utensils or vessels connected with the
brewing or storing of beer.
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ON MALT.

I Now proceed to the selection of barley for
malting. The best barleys for that purpose,
are those called mellow, in contradistinction to
hard or steely. The mellow barley, generally
speaking, is thin-skinned, and when divided
either by the teeth, or a pen-knife, the inside of
the pickle appears quite white and floury. The
steely barley may also be thin-skinned, but when
divided in the same way, the inside has a blueish
cast, something like rice, and this barley, al-
though equally heavy, or even heavier than the
other, will never produce such good malt, nor
will the beer brewed from it, although of equal
or greater gravity in the wort, ever be found to
‘have the mellowness or richness of flavour pro-
duced by the other. Care should also be had,
in taking in the barleys for malting, that corn of
different weights be placed in different binns,
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floor to a thickness of from four to eight or nine
inches, according to the season and temperature
of the atmosphere, which latter is best ascer-
tained by a thermometer placed by the side of
the couch. The roots now begin to make their
appearance, and great care must be taken to turn
the corn gently occasionally, so as to prevent one
fibre shooting out long, or wiry as it is called, a
short bushy root being always desirable. No
definite rules, however, can be laid down on this
point ; it must be left entirely to the skill of
the operator.

We now come to the great point in dispute,
viz. sprinkling the corn with liquor or water on
the floors. Many are of opinion that this,
about the third or fourth day, is absolutely
necessary, ' while others - assert the - contrary.
In my humble, and paradoxical opinion,
both are right and both wrong. Should the
corn be worked on a ground floor, it may per-
haps imbibe as much moisture from the floor,
as may be necessary for carrying on the vegeta-
tion ; but when it is worked on an upper floor,
where it can imbibe no moisture, but, on the
contrary, where there must be great evapora-
tion, no man of common sense will venture to as-
sert, that sprinkling may not be absolutely neces-
sary to carry on the vegetative process, without
which it is totally impossible to make good malt.

c
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subject. I admit that a thermometer may be
very useful in the hands of an inexperienced
operator, but should he work by that alone, he
will very often do more harm than good. I
have no hesitation in saying, that there is as
much mischief done by too many as by too few
‘turnings : an experienced maltster having a sen-
sitive smell, will know, immediately on entering
a malthouse, whether the floors in general are
in a healthy or unhealthy state. An experi-
enced maltster, also, oh examining his floors,
generally thrusts his hand to the bottom of the
corn in different parts, and takes up a handful ;
when the appearance, but more particularly the
smell, will indicate whether the piece wants
turning or not. When turning is requisite there
is generally a kind of feetid smell, which it is im-
possible to describe, but which a good maltster
immediately detects, and turns the piece or not,
according as his judgment may direct. I have
already said that a short bushy root is always
desirable, and the skill of a maltster will always
be known by this criterion. As soon as the
roots begin to appear, the spire or acrospire be-
gins to grow down the back of the pickle, and
as it proceeds the barley is turned into malt.
The nearer therefore that this spire can be
brought to the far end of the pickle, without
growing out beyond it, the better will be the
c2
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the kiln, made lower than the other part of the
floor, for the purpose of giving the malt a good
soaking with water, about the twelfth day (as
allowed by law) previously to its being brought
to the kiln. :

I have seen and drunk as fine ale brewed
from this malt as I ever tasted, but not having
malted on this plan, I am unable to say
whether the practice is beneficial or not. I
cannot see, however, why the law should pre-
vent the trader from sprinkling his floors when-
ever he may think it necessary. It may at all
times be done, under the inspection of the officer.

Malting I should define to be the natural pro-
cess of vegetation, carried on by artificial means
to a certain point, at which it is checked by
artificial means, so as to produce the article
called malt. In imitating nature therefore, it
must be allowed, that the more closely we can
follow her process the better.

How much is young growing corn after
drought revived by a fine shower of rain! Must
it not be the same, with corn progressing into
malt, when parched by drought upon the floor ?
A gentle sprinkling with water will equally
revive it, and freeing it from a nasty feetid smell,
restore it to a healthy growing fragrance.

- As I am not, however, writing a treatise on
nralting, I shall conclude my observations on that
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I have heard it asserted even by those who
ought to have known better, that there could
be no good malt weighing above 40lbs. per
bushel; and I have known some as fine malt as
could be made rejected, merely on account of
its too great weight. I have already stated that
barley loses rather more than one-fifth of
its weight when made into malt. The heavier
the barley, therefore, the heavier must be the
malt— and if it really be good malt, it is the
more or less valuable, according to its weight.
There are fewer husks proportionally in heavy
than in light malt, and according to the weight
and paucity of husks, will be the extract in the
mash tun,

I should say, that a fair average extract from-
malt of 40lbs. per bushel should be from 80 to
84lbs. by Long’s instrument, or from 200 to
2101bs. by the excise instrument. I have, how-
ever, seen an extract of 240lbs. per quarter from
malt of a very superior weight and quality.
In most distilleries the grist is very carefully
weighed . into. their mash tuns; thus enabling
the masters to know whether their brewers have
made the proper extract according to the weight
of the grist. Any brewer who wishes to have
a check upon his working brewer, or who
wishes to go to work scientifically, ought to do
the same. I have already said that 40lbs. per
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terest to clean and dress their barley better
than they do at present, so as not to allow so
many light corns to remain in the bulk, which
adds to the duty, but deteriorates the malt,
thus cutting both ways at the same time.
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THE BREWERY.

THE SITE OF A BREWERY.

AN airy unconfined situation, with a plentiful
supply of pure water, should always, if possi-
ble, be selected for the site of a brewery ; par-
ticular attention should, at the same time, be
paid to the guality of the water. Should it con-
tain any mineral, it must be very unfit for brew-
ing, and unless a supply of soft water can also
be had, you had better look out for another site.
Soft and hard waters are so well known by
these names, that I should consider no chemical
description of them necessary, in a treatise on
brewing. Most brewers use the soft water;
yet some prefer the hard. Hard water in my
judgment never obtains so good an extract from
the malt; many, however, think that the beer
brewed from it is not so apt to fret, as that which
is brewed with soft. I am, of opinion, that a
good fermentation, and subsequently good stor-
ing, will at all times prevent fretting in the
beer. I should therefore recommend soft water.
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That which runs over chalk or limestone, and
which is free from sulphate of lime, (gypsum) is
best. Where the water is hard, I would re-
commend throwing a little vegetable alkali
(subcarbonate of potash) into the liquor in the cop-
per before mashing. In adding this salt, take
care that the water does not turn turmeric paper
red ; should it do so, the salt is then added in
excess, and will do harm.

I do not attribute the flavour of either the
Burton or Scotch ale to any thing in the water.

CONSTRUCTION OF THE BREW-HOUSE.

In building a hrew-house, care should be
taken to keep the boiling and mashing depart-
ments as separate as possible, from the cooling
and fermenting departments. This arrange-
ment will prevent the steam from retarding the
cooling of the worts, and also from coming into
collision with your fermentations, which has
often a very injurious effect.

I always consider that where there are not
two coppers, it is advantageous. to have the one
rather too large than too small, as it gives much
more facility to the operations of mashing and
boiling ; a copper back is also indispensable
where there is but one copper. This back should
be so constructed, that you may either throw
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After my remarks on the effects of electricity,
I need hardly say how I would recommend the
gyle tuns to be placed; most certainly as
much insulated as ‘possible; in no way con-
nected either with the earth or the walls, but
if placed upon baked wood the more desirable.
You should also possess the power of shutting
them up close, or giving them a little air at
pleasure. I once saw a gyle tun placed di-
rectly below an iron jack back. A few minutes
after the boiling worts were turned into the jack
back, the head on the top of the beer, in this
gyle tun, which was previously looking vigorous
and healthy, fell down and did not rise again.

I am afraid that there is too much of iron,
and other metals, in some of the larger es-
tablishments. Of that, however, the parties
concerned must be the best judges. I at-
tribute the failure in the process, at the new
brew-house in Scotl_a.nd,' mentioned in the in-
troduction, to the neglect of some of the pre-
cautions I have suggested. Indeed I should
think it can be traced to no other cause.

I would also recommend the cleansing stil-
lions to be made of wood, so that the mains
from the gyle tuns, may have no connection
with the walls or earth, during the process of
cleansing the beer. o

In short, if the opinions of some of the most
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eminent chemists in Europe, may be relied on,
too much care cannot be taken, in placing all
the utensils connected with' the fermenting
and storing of beer, in as insulated positions as
possible. I am aware that I have broached a
somewhat new doctrine, with regard to the
operative department of brewing, but refer-
ring, not merely to my own practice, but to
the authority of Sir H. Davy, and others, — the
most eminent men in Europe,—I hope I'shall be
acquitted of presumption, when I say that it
deserves attention; and I have not the least
doubt that when put in practice, the most bene-
ficial results, both as regards the quality and
preservation of beer, will ensue.

Having said thus much of the construction of
-a brew-house, and the placing of the utensils,
and given what I think will be, to any scien-
tific man, pretty strong reasons for such arrange-
ments, I care not if I may be met by the trite
observation of ‘“ There has been very good beer
brewed here before, and such as has generally
pleased our customers, and I can see no good
reason for making any alteration.” The an-
swer I should give, would be: ¢ Although
there may have been very good beer brewed
here, have you never brewed any bad beer,
and such as has not pleased your customers ?’
“ Oh, yes!” will be the rejoinder, ‘“ we have
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certainly brewed some bad beer, but that is
always the result of carelessness. If good beer
is brewed at one time, why should it not be good
at all times?” My reply would be: ¢ In the
first place, the placing of your squares or other
utensils, and many other causes distinct from
carelessness, prevent it.” I have already said
that tainting, or unsoundness in worts, is often
produced by the action of electricity, between
the mash tun and copper. How often does this
happen in summer, without our being able to
trace it to any particular cause! I therefore
maintain; that probability at least is in favour
of my hypothesis as to the effect of electricity.
Wherefore, then, incur any risk, since the ex-
pense of raising the underback a little distance
from the ground is comparatively trifling ?

Another cause may be found in the sluggish-
ness or unsoundness in the yeast; but this will
be more fully discussed when we treat on the
subject of yeast.
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pickle be at all broken by the rollers, the malt
will not only give as good an extract, but that
their taps will spend finer; a point to which
many attach great importance. I am, however,
of opinion, that finer grinding will produce
rather better extracts; and if the first liquor be
properly taken, and allowed to remain long
enough on the goods, there will be very little
difference in the fineness of the worts; at all
events, they will be quite as bright in the jack,
or hop back, and perhaps also a little stronger,
than those from the coarser grist.

- The next subject we shall discuss, is the heat
and quantity of liquor to be turned over the first
mash. This is a point of very great importance,
as I may say the whole after success of the
brewing depends upon it.

In my judgment the whole of the extract
should be made in the first mash, all that is re-
quired afterwards being merely to wash out
what remains in the goods. Those who go
farther may do more harm than good, as they
only obtain mucilage, which instead of enrich-
ing, impoverishes the beer. That the extract
is obtained in the first mash, is distinctly shown
in regularly mashing with the same quantity of
liquor, when by comparing the gravities of the
different taps it will be seen, that you go on in
regular gradation washing out the extract, until

D
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to 152° allowing a range of seven degrees; for
brown beers your taps should be from 138° to
145°. All we have to do therefore is to regulate
the heat of the liquor, so as to produce this effect.

To accomplish this, you must first ascertain
by the thermometer, the heat of the grist in the
mash tun, which may range from a temperature
of 32° to 80° according to circumstances, and
the season of the year.*

I shall take, again, a medium, say, 58° for the
heat of the grist; a temperature then of 175°
for pale beer will generally make your taps
spend within the given range, and 160° to 165°
for brown beer will do the same. We never,
however, require a difference in the temperature
of the mashing liquor of more than from 10° to
15° let the temperature of the malt be what it
may. I always consider that a stiff mash in
the first instance, ultimately produces the best
extract from the malt: 1 should therefore say,
that if we have sufficient power, which a steam
engine and mashing machine always command,
we should at first turn on only about a barrel and
a half per quarter. After having mashed a suffi-
cient time, which may be from forty minutesto an

* Malt is in my opinion the better for being ground one
or two days before brewing, as it will produce a better ex-
tract; and when ground it should be excluded as much as
possible from the atmosphere. :

n2
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hour, according to your strength of machine or
oars, dip a thermometer into the goods in your
mash-tun, and should you find the temperature too
low, so as that your taps would not run within
the given range, turn on half a barrel more
per quarter, at any temperature which may be
requisite to bring the whole up to the desired
heat. You now run no risk of setting the goods.
If your thermometer shows, on the contrary, too
high a temperature, adopt the reverse mode, viz.
turn on half a barrel per quarter, at such a
temperature as will bring your taps down to
the desired range : the liquor, however, so intro-
duced should not be below 150° of heat. The
lower temperature should never be used unless
the goods be partially set, and the only use of re-
serving the half barrel when first turning on, is
to give you a certainty of having a proper tempe-
rature for making the extract. Itisalways desir-
able in turning over your first quantity, to be
rather under than above the mark, as it is better
to increase than lower your temperature in the
first mash. I trust I have thus laid down such
rules for the first liquor, as no one can mistake.

The next thing is the time of standing. I
would always recommend for the first mash at
least one hour and a half. Two hours in cold
weather will do no harm. Half an hour’s standing
is quite enough for any of the subsequent
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mashes. The process book subjoined to this
treatise will show the different quantities of
liquor, to be turned over for the different quali-
ties of beer, in the subsequent mashes.

Having alluded to ‘setting the goods,” 1
think it proper to mention that the safest prac-
tice to avoid it, is to begin mashing at a low
temperature, and afterwards to raise the heat
to such a pitch as may be found necessary to
form the extract, from the particular malt made
use of as before directed; the change of colour
which takes place, will give a sure indication of
this to every practical brewer.

Many brewers, when they try, by the advice
of others, different temperatures for mashing,
and find that their fermentation does not get on
well, immediately attribute their want of suc-
cess to their change of heats; but it may be
referred to a variety of other causes. In short,
in brewing we very often attribute effects to
wrong causes, and thus confirm ourselves in error.

So able a treatise on the subject of taking
the lengths, has been written by the late Mr.
Richardson of Hull, that I need say little on
that subject, presuming that few brewers are
without a copy of it. 1 would therefore beg
leave to refer them, on that subject, to his trea-
tise.

The top of the goods in the mash-tun should
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be sprinkled over with a little dry, ground
malt when you have done mashing, as it will
effectually prevent the rise of steam, and the
consequent reduction of the temperature of the
goods ; that is, the malt in a state of infusion.

OF SPRINKLING OR SPARGING.

Many of our best brewers have now adopted
sprinkling or sparging, or, in other words, drain-
ing liquor through the mashed goods, in pre-
ference to mashing again. This mode of work-
ing has certainly many advantages to recom-
mend it. In the first place, it saves labour; in
the next place, when we wish to make verystrong
beers, either ale or stout, we can more easily
throw in the desired gravity by sprinkling than
mashing. I should, therefore, on all occasions
of brewing very strong beers, resort to sprinkling.

When beer of not more than 24lbs. gravity is
brewed, with a raw wort to follow, it matters
little which mode is adopted. Where there is
po raw wort, however, sprinkling will always be
found most advantageous. Some prefer run-
ning off their first mash before they begin to
sprinkle : others, after having thoroughly mash-
ed with one and a half barrel per quarter, as
formerly directed, immediately begin sprinkling
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from a temperature of 190° to above 200°. This,
however, must be done very slowly, and the
liquor should be made, by means of an appara-
tus for the purpose, to descend like rain all over
the top of the gouds; care must also be taken
that the goods keep rising as the liquor is going
on. When about half a barrel more per quarter
is turned on in this manner, which may take
from one to one and a half hour, the tap is
immediately set: you must then keep sprink-
ling and running off precisely the same quanti-
ties, gradually decreasing your heats, until you
have got all you want for your strong beers.
Afterwards continue the same process, either
for small beer, or raw wort, until you have ex-
bausted your malt. This process goes very far
to prove what I have before stated, that the
whole extract is made by the first mash, and
that the subsequent mashes merely wash that
extract out. By means of either a dipping rod,
or any mark in the mash tun, you can regulate
your running on and off in equal quantities
during process.

OF BOILING.

About this, also, there are various opinions :
many think that long boiling, particularly of the
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Matheson and Co.—Two hogsheads of Black’s
pale ale.— This pale ale, of superior quality,
is well adapted for the India market, both
in colour, body, and flavour.
(Signed) JonnN Brownx anxp Co.,
Coopers to the Honour able Company.

Another lot of this same beer went to Messrs.
Watson and Co., and I beg leave, also, to insert
a short extract of their letter to me, of date,
Calcutta, 9th April, 1833.

““ We wrote to you on the 17th of November,
to which we refer you.—Your beer is now ripe,
and confirms what we then wrote you; itis
really most excellent, and, as such, we are dis-
posing of it in small quantities, so as it may be
known.”

This, at all events, proves that long boiling is
not essential to the preservation of beer; and I
have come to the conclusion, that long boiling
can do no good, but may do harm. Unless,
therefore, longer time should be required for
strength, I should say, that one hour’s boiling
will sufficiently break the first worts, and two
‘hours, at the utmost, will do the same by any
other wort.

OF FERMENTATION.

I now come, to what I consider to be, by far
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ment can thoroughly cure them, although they
may, to a certain extent, be ameliorated by
a skilful brewer. The worts, also, often get
tainted in the coolers, by lying there too long,
particularly in warm or close weather. If we
have not a sound wort, we never can have a tho-
roughly good fermentation, although that also
may be bettered by proper means. Every arti-
ficial aid, therefore, ought to be resorted to,
for the purpose of cooling the worts as soon as
possible, so as to prevent the bad effects of
- being too long exposed on the coolers, and there-
by imbibing oxygen from the atmosphere. I
should, in the first place, strongly recommend
fans, as they not only drive off the steam, but
keep the worts in a constant state of agitation,
which is a great preservative against foxing or
tainting ; and if a small portion of the dreg from
the hops be allowed to run into the coolers with
the worts, it will assist in preserving the latter,
while it will prove no detriment, if swept along
with them into the square. This is, I know,
quite contrary to the opinion of many brewers;
but I have no hesitation in saying, that it will
be found to be beneficial, rather than hurtful in
the fermentation. I would also strongly recom-
mend refrigerators, both for ceoling the worts
and for regulating the temperature in the
squares. Applied to the latter, however, they

Wy
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may more properly be called regulators. In
summer they are particularly useful, and with-
out them I would never undertake to be an-
swerable for the result of my work. It is stated
by many eminent chemists, that the acetous
fermentation commences, and is best carried on
at a temperature of from 75° to 90° or 100°.
Such high temperatures should therefore be
carefully avoided in the vinous fermentation,
as we do not wish to brew vinegar, or what
would soon become vinegar, by exposure to-the
atmosphere: we will, therefore, for the vinous
fermentation, take a range of from 50° to 75°,
stopping before we can run any risk of getting
into the acetous. .

This range, in my humble opinion, is quite
sufficient for the acquirement of any flavour or
attenuation, that may be wanted in either ale
or porter. I have heard of brewers commenc- .
ing their fermentations at 75° or 80° of heat,
and cleansing at, or above 100°; thus carrying
on the acetous fermentation during the whole
process. The beer thus brewed, would only
require a little exposure to the atmosphere to
make it good or bad vinegar: I should there-
fore doubt, whether, even when drank immedi-
ately, it can be so wholesome, as when fer-
mented at the vinous temperatures.

Others assert, that certain flavours can only
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be obtained by commencing their process of
fermentation,. at what I should call very high
temperatures, viz. 65° or 70° and gaining heat
during the process, Richardson says, as high as
100° I maintain, on the contrary, that not only
a better flavour of beer, but a more preservative
quality will be gained at temperatures of from
50° to 75°% never exceeding 75° during the
whole process of fermentation. There is an
old saying, ‘The proof of the pudding is in
the eating.” Let any of these gentlemen brew
a gyle of beer at these high temperatures,
while I brew one to compare with it, cleansed
at or under 75°, and I will stake the price of the
gyle, that the beer fermented at the lower
temperature shall not only be of better flavour,
but keep sound, while the other becomes
pricked. : ‘ '

I speak here from dear bought experience.
Is it reasonable to expect, that beer fer-.
mented at acetous temperatures can be so
good, or keep so sound, as beer fermented at
vinous temperatures? On very small scales,
however, where the squares or gyle tuns are
much exposed to the cold, we cannot venture to
get below 60° or even sometimes 65°; but I
would in no instance, if possible, go above 75°.
To regulate our fermenting temperatures, there-
fore, refrigerators, or regulators, are absolutely
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the coolers. I must confess that I at one time
was of the same opinion, merely from having
heard from others that it did barm. I con-
tinued of this opinion, until better instructed by
my friend Mr. Robert Stein, to whom I am
indebted for much useful information on the
- subject. He made me, on one occasion, when
from causes to be hereafter explained, I cer-
tainly was very unsuccessful in my fermenta-
tions, throw a quantity of the hop dreg into the
coolers along with the worts, and afterwards
sweep the whole into the square. Instead
of hurting the fermentation, it made it deci-
dedly more vigorous than before, and ever
since I have successfully pursued the same
practice. .

The hop dreg is also a great preservative to
the wort in the coolers. We all know that worts
while they remain on the hops, are much less
liable to get tainted than when drained off: pre-
cisely on the same principle, a little of the dreg
or fecula of the hops, is a preservative in the
coolers, and the greater the quantity that goes
over, the less is the risk of taint. I sometimes
therefore rouse the hops in the hop back, while
the worts are draining off, for the purpose of
throwing over more of the fecula into the coolers,
than would have otherwise run over, along
with the worts. I well know the prejudice that
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exists on this subject, but I boldly start an op-
posite doctrine, in the full confidence, that the
experiment once made, will ensure the perma-
nent adoption of my system.

OF YEAST.

Yeast when taken out of the stillions, and al-
lowed to stand about in reservoirs or tubs, be-
gins to work and fret itself, in such a way as to
expend its strength; and thus becomes unfit
for carrying on a regular fermentation in the
squares.

It should therefore at all times (if there be
not too long an interval between the brew-
ings) be allowed to remain in the stillions with
a portion of the drawings, until wanted for use.
The drawings should then be carefully removed
in the usual way, and the yeast taken up. It
is a point of the utmost consequence, that yeast
should at all times be quite fresh, and free from
any acidity. I believe that a great deal of mis-
chief happens in summer, from this point not
being sufficiently attended to, and I have often
had occasion to recommend the use of lesser
quantities of malt, and more frequent brewingsto
accomplish the preservation of the yeast. Where,
however, this cannot be done, I would advise
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that, when the yeast must be taken up from the
stillion, it should be placed in the coolest part
of the work, and a quantity of cold liquor
thrown over it, (a piece of ice would be better)
to prevent its fretting. If the yeast should have
to stand long, this cold liquor should be occa-
sionally poured off and replaced, and the yeast
will thus be kept infinitely more sound and fit
for use, than it would otherwise be.

The next thing we have to consider, is the
quantity of yeast necessary to be used in
fermentation. The most generally received
notion I believe is, that the stronger the beer,
the less yeast is necessary. I totally differ from
this opinion, and contend that if an artificial
ferment be at all necessary, the quantity should
be in proportion to the work it has todo; in
other words, in proportion to the saccharine
matter to be attenuated. I do not say, that the
same attenuation may not perhaps be ultimately
obtained by a smaller quantity of yeast, but
this is leaving in a manner to chance that which
may be effected with certainty, in a much
shorter time, by a different process; and I main-
tain that beer, both ale and porter, may be pro-
duced equally as good, by what I would call a
short process of fermentation, as by the longest
process now in use. I am also of opinion, that

E
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with hard or soft liquor makes a difference; the
hard requiring more yeast. High and low pitch-
ing, the situations of the squares, and various
other circumstances will also cause a difference.
In summer one-half the quantity used in winter
may often be found sufficient, and the quality
and vigour of the yeast itself has to be taken
into account.

I shall, however, I think, be able to lay down
such rules as may easily guide an experienced
brewer, should he at any time find himself in
difficulty; and to the private brewer I would al-
ways recommend an ample quantity of good
yeast and early cleansing. Using yeast by
measure should never be attempted, as there
may be sometimes many pounds difference in
weight per gallon. :

Before proceeding further, however, I must
endeavour to describe what I should call a
regularly good fermentation. In all regular and
good fermentations there should be five distinct
changes. In the first we see a substance like
cream forming all round the edges of the gyle
tun: ‘this extends itself towards the centre un-
til the whole is creamed over, which is the first
change. . There next appears a fine curl like
caulifiower, which likewise extends all over the
square, and according to the strength and ap-
pearance of this curl you may expect a good or

E 2
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in your wort, and no time should be lost in en-
deavouring to .ascertain the cause, in order to
avoid the evil in future.

The whole art and mystery, therefore of judg-
ing of the necessary quantity of yeast, is to give
such an allowance as will carry your fermenta-
tion through those five changes at the regular
periods, and at the same time regularly gaining
heat. As I have before said, however, the
quantities vary so much according to circum-
stances, that no definite rules can be laid down
upon the subject. But the operator, if he be
guided by the directions I have given, can have
very little difficulty, in finding out the different
quantities to be used at the various seasons, and
also almost under any circumstances.

Should your fermentations, however, unfor-
tunately go on irregularly, you may rest assured
that it must proceed either from some unsound-
ness in the worts, or the bad construction of
your utensils, by which they are exposed to the
action of electricity.

If you find you have given too little yeast,
you can do no harm by adding a little more
during any stage of the process. In some
brew-houses feeding, as it is called, or adding a
little more yeast, when the light yeasty head
falls, may be found to be uniformly necessary.
Yeast, .however, should never be used, without
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der will be almost good for nothing, and this
I know to be the case. I would, therefore,
recommend, that when old yeast must be used,
you should take what you want from as near
the surface as possible, and always mix it up
with a little hot wort, and see that it has begun
to work before throwing it into the square.

CLOSE FERMENTATION.

Many are of opinion, that their fermentations
are better when the gyle tuns are shut up close,
so as to prevent any contact with the atmo-
spheric air. In as far as regards the atmosphere
this opinion is correct; but when a fermenta-
tion is going on vigorously, there can be no con-
nection with the air; the rising and escape of
the gas totally preventing it. Carbonic acid gas
is heavier than atmospheric air (its specific
gravity being 1.527, air being 1.000,) and
while it floats on the surface of the beer, con-
stantly making its escape, atmospheric air can
scarcely interfere. . :

About 1823-4, Mr. Gray, of Westham, on:
Madame Gervais’ principle, attempted to intro-
duce close “fermentations into this cquntry: I
beliéve it was tried in several places, but } have
never heard of its being permanently adopted.
My objection to very close fermentation is, in the
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gas, rising from the square. It follows, there-
fore, that a good brewer must always be pos-
sessed of an accurate taste and smell, with-
out which requisites, it is impossible he can
Jjudge correctly of his processes. Whence this
imperfect or inert fermentation proceeds, I have
never been able to discover: I should suppose,
however, that it must arise either from unsound-
ness in the extract, or from the action of elec-
tricity ; or, it may probably proceed from the
bad quality of the yeast. As it is the most de-
ceitful, and difficult of detection, I consider it
the most dangerous; and I fully believe, that
more indifferent beer is produced by this erro-
neous process, than by any other means. How
often do we hear brewers blamed for their-
beer being mawkish, when they cannot in any
way account for it? They may rest assured,
however, that in nine instances out of ten, it
proceeds from an inert fermentation, and not
from want of boiling, to which it is generally
attributed.

I cannot point out any other tests of the re-
sult of this inert fermentation, than those I
have already mentioned, viz., mawkishness in
the taste, and the want of vinosity in the smell.
The only remedy for it, is the promotion, of
a more vigorous fermentation. I shall at present,
however, say nothing more upon this subject ;
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but when I come to treat of practical brewing,
all the different anomalies in fermentation which
have come under my own observation will be
described more at length, and the proper reme-
dies pointed out for the prevention or cure of
such fermentations as may require it.
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WINTER BREWING.

A GENERAL opinion has for a long time prevailed
that October is one of the best months in the year
for brewing all sorts of beer. I can only say for
myself, that I have often found itquite thereverse,
and that I have had quite as much difficulty
in getting my fermentations to go on properly
during that month, as during any other month
in the year. Whether this may have proceeded
from the muggyness of the weather, or from the
falling of leaves and other vegetables into the
brewing liquor, which might cause a putridity,
1 cannot determine. In noblemen and gentle-
men’s families, where they brew their own beer,
I believe the month of October is still preferred
for that purpose. I hold that, however, to be
no criterion, as they commonly brew with pure
spring liguor. The goodness of their beer, gene-
rally speaking, depends fully as much on the
care of their butler, as on that of their brewer.
The beer being brewed excessively strong is al-
ways left by the brewer in a state of unattenu-
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keeping beers. Indeed I am pretty sure that
the beer brewed in frosty weather will always
be found sounder than that brewed in muggy
weather. In frosty weather the fermentations,
if other causes do not prevent it, will always
be vigorous and healthy; and a vigorous and
healthy fermentation is indispensably necessary,
for all beer intended for keeping or exportation
to a warm climate. I have often seen in the
month of October more inert fermentation than
in any other month in the year. And, as al-
ready stated, this fermentation is the most de-
ceitful which can occur.

I would, therefore, defer brewing any keep-
ing beers until it can be done in frosty, or at all
events cool open weather, which may be ex-
pected in December, January, February and
March. During these months all keeping beers
should be brewed, and when brewed they should
be exposed as little as possible to the action of
atmospheric air. I would always, however, for
keeping beers prefer a"moderately quick and
vigorous fermentation, to a very slow fermenta-
tion: since the former imparts, not only more
vinosity, but a stronger preservative quality to
the beer. For running beers, however, it is of
less importance, and many are of opinion that
the beer acquires more fullness from the slow
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than the quick fermentation. But of this, I
am very doubtful, and leave every one, in that
respect, to judge for himself.

The Scotch ales are no great proof of the pre-
servative qualities of a slow fermentation, how
much soever they may be agreeable to the pre-
vailing taste, when mild and new.
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SUMMER BREWING.

IN summer it has always been found more dif-
ficult to brew good beer than in winter, so much
so, that some time ago, very few brewers pos-
sessed of capital ‘brewed in summer. Now,
the public taste has so much altered with re-
gard to beer, that even the largest establish-
ments, find it necessary to brew almost through-
out the year; and art, by means of fans, re-
frigerators, &c. has enabled them to do so with
greater success, than they could have done be-
fore the invention of these auxiliaries.

Even now, however, with the assistance of
all these new inventions, summer brewing is
very uncertain and precarious, and no one thinks
‘of brewing more than absolutely necessary for
immediate draught.

I have always found, that the more speedily
the whole process was carried on in summer,
the better it succeeded. The taps or raw worts,
therefore, should never be allowed to remain
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rice thrown into each cask with a few hops, will
soon remedy that. Frequent brewings also are
absolutely necessary, to ensure a constant supply
of good fresh yeast. It may be said we can
get a change of good fresh yeast at any time
from another brew-house. True, but are you
sure that this change will answer your purpose ?
Should the other brewer be languid or out of
trim in his fermentations so will you ; unless
you can by proper means make the yeast
what it ought to be. I have worked in a large
establishment from year’s end to year’s end,
without ever baving the least occasion for a
change of yeast; and could do so again at any
time ; and my fermentations shall be as healthy
and vigorous as any one’s.

- The greatest possible attention to cleanliness
is also indispensable. Nothing should be left in
pumps or mains to stand over from one brewing
to another. The cleansing casks should be washed
after every brewing. Inshort, the most minute
attention to cleanliness should be observed, even
to what may be considered mere trifles.

I do not approve of too much lime, that is
ta say, of constantly mixing lime with the liquor
on the coolers. I think it penetrates too much
into the pores of the wood, and sometimes im-
parts a disagreeable flavour to the beer; a little
pounded charcoal occasionally mixed with the
liquor would do better.

F
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OF FINING BEER.
Tue most efficient fining for beer we have as
yet discovered, is isinglass. The best is pre-
pared from the stomach of the sturgeon :-it is,
however, in this country, prepared from the
stomach of the cod fish or ling ; or, indeed, from:
that of any other fish, and also from the skins of
soles, &c. Chemists state, that gelatine is dis-
solved by liquid alkalies. The common mode,
however, of preparing it for beer fining, is by
first dissolving the isinglass with vinegar, or old
stale beer; it is then reduced with thin mild
beer, generally brewed for the purpose, in all
large establishments, from a raw or return wort.
It must next be passed through a fine hair
sieve, by means of rubbing it down with a
hard hair brush and brought to its proper con-
sistency with thin mild beer; and if properly
made, it will have a clear transparent appear-
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ance, w1thout any of the fecula floating about
in it. : -
£ Many are very much opposed to the use of
fining, as they say it flattens and impoverishes
the beer ; I am of opinion, that it does neither,
to any perceptible extent. It removes any ex-
traneous matter that may be floating about in
the beer, and changes the beer from bright
to. brilliant; . I would therefore use it on all
occasions, even to bright beer. The brighter
the beer, the less fining will be neces-
sary, and even half a pint to a barrel will
sometimes make it brilliant. The common
quantity used, is from a pint to a quart, or
more, per. barrel, according to the nature of the
beer.. Before using fining, however, it should
be ascertained whether the beer is in a fit state
for fining. : : ‘
: This is 'done by takmg a samp]e of the beer
and putting it into a long glass vessel, made for
the purpose; to this add a tea-spoonful or more
of your fining; then give the mixture a good
shake, by turning it up and down with both
hands, the palm of one being placed on the
mouth of the vessel. . If the beer has been well
brewed, its aptitude to become bright will be
soon shown, by the mixture getting thick and
curdy; a bright portion will generally make its
appearance at the bottom or middle, and the
F2
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made, will immediately coagulate upon being
applied to the beer, and at once go to the
bottom, without producing the effect required.

It may be observed, that hot water, warm
beer, or even steam, applied to coarse inferior
isinglass, does not hasten the solution, but, on
the contrary, hardens it, converting it into an
insoluble fibrinous mass, from which very little
fining can be obtained.
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admitted by chemists that we know but little,—
we can only judge of it by its effects ; and there-
fore any theoretical views in this place would be
altogether irrelevant. I leave this part of the -
subject to philosophers, and only speak prac-
~ tically. There is, however, no doubt that elec-
tricity is the prime agent in every operation of
nature. . . - S

. From what has been said, it will appear that
I am decidedly against any exposure of beer,
either to the action of electricity or oxygen.
Beer, therefore, immediately after having thrown
off its yeast, should be racked, and closely shut
up in as insulated a situation as possible. A
valve, however, should be put in the top of all
large vats or reservoirs, to permit the escape of
the excess of carbonic acid gas, produced by
the slow insensible fermentation going on in the
vat. - . : o : . ,
This valve should have a considerable weight,
so as to preclude a greater escape of gas than is
absolutely necessary for preventing the bursting
of the vat. . All smaller casks, such as butts,
hogsheads, barrels &c., should be placed on
-wooden bearers in as cool a place as possible,
so that no part of the cask may touch either
the floor or the walls. A wooden peg or spile
should be put into the top of each, so as to give the
beer a little vent when necessary, which it may
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froth will soon subside : the lid should then
be immediately replaced. I would also recom-
mend, that the top of every vat for storing beer,
should be covered to the depth of some inches
with sand, over which a quantity of common salt
should be sprinkled, and the whole moistened
with water : this mixture when it begins to get
dry should be again sprinkled with liquor or
water. You thus always keep cool the top of
the vat, and of course the beer contained in it,
on the well-known principle, that liquids get
denser or lighter according to their tempera-
tures.
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No man, ther’efxe, without some knowledge
of chemistry, is justified in trying experiments
with an article of general consumption.” The
law, as it at present stands, forbids the use of
.chemical remedies; but I should suppose, that
its .object is merely intended to prevent the use
of deleterious ingredients, or substitutes for malt
and hops. - S
. There is no law in France to prevent the
flavouring of wines in any way the manufac-
turer may think proper, and there are very few
French wines, which are not in some degree
artificially flavoured. .When harmless ingredi-
ents, therefore, are employed for this purpose, I
can see no objection to their being used ; and if
the law of this country did not forbid their use, I
believe the introduction of more deleterious in-
gredientswould soon bediscontinued. Howmany
travellers do we see traversing the country in
_ all directions, for the purpose of selling drugs to
brewers, and that, in such quantities, as to
make something like an apothecary’s shop of a
‘man’s stomach.. One drug is for the purpose of
making the beer keep, a very desirable object;
another for giving flavour ; another to produce
vinosity, &c. &c.: and the ignorant brewer is
always induced to try them, by being told by
these itinerant gentlemen, that such and such
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I believe for no other purpose, than the preven-
tion of the use of deleterious ingredients, or sub-
stitutes for malt and hops. Were it altered, how-
ever, saas {o permit the use of harmless flavour-
ing ingredients, not one half the quantity of de-
leterious drugs would be consumed, which are
now resorted to by ignorant brewers.

Why should the brewer in England be pre-
vented from giving to his ale a bougquet after
the manner that the French give a bouguet to
their wines? I am surprised that this is not
more practiged in private brewing, where there
is no such restriction; for instance, a pine
apple, raspberry or strawberry flavour, given to
ale, would be very pleasant, and impart ta it a
bougquet, similar ta the French champagne.

There is also a substance which was some-
time ago in almost general use in porter, viz.,
sulphate of iron or salt of steel. The law, how-
ever, has.imposed severe penalties on the use
of it, and a test is applied for detecting its pre-
sence. The sulphate of iron is called in the
trade, heading, and gives to the beer a fine frothy
top, which adheres to the pot or glass from
which the beer may be drunk. It also imparts
to the beer a sharpness of taste, generally much
liked by porter drinkers. This heading, when
applied in small quantities, little more than a
quarter of an ounce per barrel being necessary
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OF CHARCOAL.

Tuis article although as yet little known in the
brewery may. sometimes be found very useful.
Where the liquor or water for brewing is taken.:
from stagnant pools, or from running water ex-’
posed to the falling in of leaves or other im-:
purities, it may sometimes acquire a little pu-
tridity ; in which case it will materially affect
the quality of the beer, causing also putridity
in it. It is well known that charcoal has.a
great tendency to remove all putridity ; a small
quantity of it, therefore, when used in the boiling
of your mashing liquors, will in a great measure
prevent the ‘evil which might otherwise arise
from such impurities. 1 have sometimes found
it very beneficial, and used it thus:—A fine
net bag was procured, into which was put a
quantity of charcoal broken into very small
pieces. This bag was suspended in the copper
by means of a string, and the liquor made to
boil. I had the means afterwards of soon
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bringing it to its proper temperature without
cooling down, and then proceeded in the same
way with my other liquors.

I had previously to this sometimes been
plagued with a kind of putrescency in my beer,
for which, for a long time, I could not account,
and at last conjectured that it might proceed
from impurities in the liquor. After adopting
the charcoal, however, I had none of it. I con-
sider it a very useful discovery, which is now
given to the public without any more valuable
consideration than the price of this book. I
have no doubt, that powdered charcoal might
also be used very beneficially in the brewery in
removing impurities from many of the utensils.
Muriatic acid gas, evolved from a mixture of com-
mon salt and sulphuric acid, is also very pow-
erful in removing mustiness or putridity from
vats or other large utensils. Or still better is
the use of chloride of lime, or bleaching powder ;
but the utensils must afterwards be filled up
with liquor before being used for beer, to
dislodge the acid from the pores of the wood.*

* I have since read that lime put into the net in pieces,
along with the charcoal in boiling, is a great assistant in
removing putrescency from liquor or water.
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OF ROPINESS.

TrE causes of this evil I have never been able
to trace altogether to my own satisfaction. But
it may be stated, that brewing from a mixture of
unmalted corn, or what is much the same, from
steely or half made malt, will produce ropiness
in beer. It will also occur from an injudicious
mixture of unsound stale beer with mild beer.
This shows the necessity of having good malt.
I have heard mastér-bi'ewers, who ought to have
known better, assert, that if they could purchase
malt at a certain ‘low figure, it made little dif-
ference whether it was good or bad, as a few
quarters additional in a large brewing would
make up the difference in gravity. They did
not, however, take into consideration the risk
they ran in having ill flavoured, and ropy beer.
I will also maintain that beer brewed from the
best quality of malt, although ten per cent.
‘weaker, shall at all times taste five per cent.
G
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very little difference, whether putrid or fresh
food were presented to them. 1 think it was
King George the Second, who had been so
much accustomed to stale oysters in Germany,
that he could not relish the fine natives of
England.

Many remedies for ropiness have been propos-
ed, but I believe the best is, to put the beer into
a vat with a false bottom, and add four or five
pounds per barrel of hops, taken gradually away
after the first boilings of the worts, to which
may be added about half a pound per barrel of
mustard seed. Rouse the beer well as you
keep adding the hops, and in some months
"~ the ropiness will be pretty nearly cured. The
beer should be drawn off from below the false
bottom.



-OF MARRYING OR MIXING BEERS.

]

A GREAT deal of harm is often done in the
brewery, by an injudicious mixture of new and:
old beers. I have known this carried so far, as:
not ‘to leave the brewer sufficient-room to work:
in; in other words, he is said to be blocked up.’
Mild beer is now become the order of the day,
and old beer, except when mixed with new,!
is seldom drunk. The only way, therefore, in:
which a brewer can get rid of his returns or
old beer, is by a mixture with new and mild
beer. This is sometimes done by breaking it
gradually into his squares with the worts while
in a state of fermentation. I consider this, how-
ever, to be a very dangerous mode of working;
for should his fermentation be in the least lan-
guid, the whole gyle or brewing will become
unsound in a very short time after beingcleansed ;
thus adding considerably to his stock instead
of diminishing it. Others break in their old
beer in the breaking batch, before the beer is
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pumped away to the vats. This will be also
attended with bad effect, unless the fermenta-
tion of the beer has been very vigorous and
healthy ; and equally so, should the old beer not
be in a fit state for mixing at the time. It re-
quires an experienced brewer or storehouse-
man to put the old beer in a fit state for marry-
ing, and the mode of doing it so much depends
on the state the old beer may be in at the time,
that no definite rules can be laid down on the
subject. I should, therefore, recommend to
any brewer, should he have a stock of old beer,
that before trying to mix it, he consult some
one well acquainted with the different modes
of treating it, so as to bring it round to a fit
state for being worked off in that way. I have
known brewers who have been at last so blocked
up for want of room by injudicious management
in this way, that they have been obliged to
* turn a considerable quantity of beer down the
kennel; and perhaps, this is often the best way
to get rid of it.



 OF GREYNESS IN BEER.

I HAVE never as yet been-able toascertain with
certainty, from what cause greyness generally
proceeds. My opinion, however, is, that it
often arises from too long beiling of the last
worts. It may also be occasioned by -the use
of bad malt or hops, or by various other
causes. I have never beem .able to. find out:
~ any certain cure for it. S

Formerly grey beer was much more common
than of late years; a frequent oause of- this
defect arose from the imperfect manner the fer-
mentation was then conducted, assisted by the
necessity the brewers were then placed in, of
moving the cleansing-casks in starting the beer.
The introduction of rounds or fixed casks, for
cleansing, when properly placed, has been a
great improvement.

Should you have a vat with a false bottom,
the same as the mash tun or jack back: you may
run grey beer in there, and throw into it four or
six pounds per barrel of spent hops, immedi-
ately after taking them from the jack back, this
_after standing some time will partially take off
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the greyness. Grey beer may sometimes ap-
pear pretty bright when viewed by transmitted
light ; but when viewed by reflected light, it
has always a colour like whey. Clean beer,
when viewed downwards in a pot, has al-
ways a fine black face, as it is called. Grey
beer will always appear whey coloured when
seen in the same manner. If, therefore, we
have not good malt or hops to work from at all
times, there is always danger to be apprehend-
ed in some way or other.

Whenever a brewer is unsuccessful in his
operations, we generally hear him say that
it is entirely owing to working with bad ma-
terials. He thus throws the blame, sometimes
very wrongfully, on the maltster and hop mer-
chant, when he himself cannot tell what may
be the cause of his want of success.

Although I admit that the brewery is very
much indebted to Mr. Richardson, for the intro-

“duction of the saccharometer, and for the mode
of making the lengths, I do not agree with him
in some of his directions as to brewing and fer-
menting. His directions as to temperature for
mashing are certainly not precise enough, or
such as to be a sure guide to any one.

In his method of fermentation, he says, ‘ at
75° the first flavour. of mild ale commences;
for under that it is more properly the flavour of
ale intended to be improved by long keeping.
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the action of electricity, unsoundness in the
wort, or from bad yeast. Anexperienced brewer
- should always be able to know from which of
those causes it does proceed, and to act accord-
ingly.

Mr. R. recommends that the fermentation
should come to a stand still before cleansing.
I maintain, on the contrary, that the fermenta-
tion should be in a most vigorous state at cleans-
ing time, and that the smell of the gas should
be more pungent and powerful than in any other
stage of the process. Should this not be the
case, your beer is sure to be either mawkish or
partially yeast-bitten. I quite agree with Mr.
R. however, in the opinion, that an inspection
of the fermentation is necessary every two or
three hours, when it is going on languidly, in or-
der that proper remedies may be applied ; and
I also agree with him, that a pint of hops, after.
the first boiling, put into a barrel of beer, is of
service both as to brightness and keeping.

Why should Mr. R. in his mode of fermenta-
tion for porter limit his highest fermenting tem-
perature to 70° or little more, when in ale he
allows it to go as high as 100°? In porter I
would be inclined to give a greater latitude in
temperature than in ale, as the mixture of brown
- malt is not so apt to fly off to an acid, as pale
malt alone.
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to be Dublin stout, quite ropy, which is no great
proof of its good qualities. The London porter,
generally speaking, it is said, does not now pre-
serve the same soundness as it did in the recol-
lection of some of its oldest drinkers. Should
this really be the case, I have no doubt that
it proceeds from some bad arrangement of the
plant, so as to admit the action of electricity, or
from the introduction of steam in some of the
departments. Many are of opinion that, what is
called the London flavour cannot be acquired but
by brewing on a large scale. The opinion seems
unfounded from the fact, that as good porter
and stout can be brewed in a five-quarter mash-
tun as any brewed in London on a large scale;
and if this can be done in London with spring
water, I do not see any reason why the same
may not be done in any part of the country with
equally good materials.—If stout and porter can
be brewed in Dublin, which is said to rival that
brewed in London, what should prevent the
same being done in any other, the smallest
town in either country ? '

No single house can imitate the different fla-
vour of all the great London establishments;
but the flavour of any particular house can be
easily acquired. By the way, talking of flavours,
I must take the liberty of relating an anec-
dote which is said to have occurred during the
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last century. A Dutch-house was at that time
in the practice of getting whole gyles of porter
brewed on purpose for them by one of the great
houses in . London. On. one occasion one of
their clerks was in London at the time of brewing,
and went to see the process.: He unfortanately;
poor fellow! tumbled into a copper of boiling
worts, and before he could be got out again was
actually boiled to death... There were no dome
_ coppers. in’ thoseé. days. The gyle of beer
was sent over to Holland, and turned. out to
be very good. The next batch sent, however,
did not turn out so well, and the Dutch . house
complained of it, saying, it had not the same .
flavour as the preceding gyle. - The answer
returned by the London house was, that.they
had no means of giving them precisely the same
flavour, unlessthey would send them overanother
Dutchman. So much for flavour.
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OF SOUND OLD BEER.

SucH an article as prime sound old beer is now
but rarely met with, excepting sometimes in
noblemen or gentlemen’s families, where the
beer is home-brewed. I have already stated
that the butler has generally as much, or more,
to do with the preservation of home-brewed
beer than the brewer.

The beer is' originally brewed very strong,
and given over by the brewer in a state of
unattenuated wort to the butler. There is then
so much saccharine left in the beer as to prevent
the approach of the acetous fermentation, unless
it be exposed to high temperatures and the ac-
tion of the atmosphere.

A second fermentation, however, is absolutely
necessary before it can be called beer; and
according to the management of the butler, it
becomes goodor bad. The preservative qualities
of the best home-brewed beer, therefore, proceed
entirely from its great strength, and not from
any superior knowledge possessed by the
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Having lately had occasion to give some in-
- structions in a small brewhouse in the neighbour-
hood of London, immediately on going into the
work, I objected to the arrangement of some part
of the plant, but said I would try one brewing.
I did so, and found that 1 could do no good.
I at once stated to the proprietors, that I would
not attempt another gyle unless they would allow
me to make an alteration ; to which they at once
very handsomely agreed. The result has shown
them that I was quite right, and they think I
~ have done them an essential service. I have
authority to mention their names to any one who
may wish any further information on the subject.
The mischief happened from a galvanic action
giving acidity to the beer during the fermentation.
I have the authority of a scientific gentleman
to whom I was lately introduced to say, that he
can at any time immediately communicate to the
soundest beer the acetous principle, by sending
through it a shock of electricity.

This being the case, is it not possible, that a
slight galvanic action may take place in the ear-
lier stages of the process from causes already
mentioned, imparting an unsoundness to the
worts, which cannot afterwards be got rid of?
I do not say that this does always actually hap-
pen. I merely throw it out as a hint, to prevent
the use of too many metals in the construction of
any of the utensils. ’



- PRACTICAL BREWING. -

Yy, ' el

I NOW . proceed to practlcal brewmg ] must,
however, in the first place, make a few additional
remarks on the construction of the brew-house
and other matters. e
Wherever I have found the brew-houoe con-
structed in the ‘manuer I have before recom-
mended, I never experienced the slightest diffi-
culty in:managing the fermentations as I pleased,
when working with good materials. In others
differently constructed, however, I was always
obliged to force the fermentations, and often in
such a way as to incur the risk of getting yeast-
bitten. This has quite confirmed me in the
opinion that electricity is a powerful agent in fer-
mentation. Wherever I have found the utensils
placed in insulated situations, I have found no dif-
ficulty in fermenting. But wherever the squares
or gyle tuns have been imbedded in the ground,
“or connected with it by means of metal pipes,
my fermentations have been very precarious
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and uncertain. So much so that I would never
again attempt to work in a brew-house so con-
structed. This, being a new doctrine, may
perhaps be laughed.at by many who reckon
themselves very successful brewers. But while
1 am supported in my opinion by such authority
as that of Sir H. Davy, and many other gen-
tlemen of undoubted scientific knowledge, in
chemistry and philosophy, both at home and
abroad, I shall at all events be laughed at in
good company. And if it be afterwards dis-
covered that this new doctrine should be the
means of generally improving the beer through-
out the country, I may perhaps be allowed to
laugh in my turn. I have no hesitation in say-
ing that I ‘could, if necessary, bring forward a
host of evidence to prove the action of elec-
tricity on fermentation, as also on destroying
beer, but as I have no wish to swell out this
treatise to a book-making size, I shall content
myself with the two instances already men-
tioned under the head of electricity.

. The great desideratum in my opinion is to
produce a clean well-flavoured wholesome beer,
such as will not hurt the stomach more-than the
best wines. To that, therefore, I shall confine
myself. A very able treatise on ‘brewing has
lately been published by Mr. David Booth,
under the superintendence of the Society for

H
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Richardson’s, or' 80lbs. by Richardson’s is 200
by Dicas’s. This instrument, however, being
more complicated, with an immense number of
weights, is not now much in use, and the more
simple one is quite accurate enough for the trade.
Allan’s saccharometer is generally used by the
brewers and distillers in Scotland, and is very
accurate; it indicates the true specific gravity.
It was invented by Professor Thomson of Glas-
gow. Various other saccharometers are used by
brewers throughout the country; but that of Mr.
Joseph Long, of Tower Street (London), is to be
preferred. This instrument goes as high as 51 to
52Ibs. per barrel, gravity, with only one weight;
to which he has added a thermometer, with a con-
densation table on the scale, thus saving a great
deal of trouble. However, the indications of any
saccharometer or hydrometer, if accurate, may
be easily compared and reduced to any scale,

by recollecting that the saccharometer indicat-
~ ing lbs. per barrel is founded on the fact, that
a barrel of water at 62° weighs 360lbs., while
the saccharometer of Allan, or Bate, indi-
cating degrees of specific gravity has 1000 or
1-000 for its unit. Dividing 1000 by 360 we
obtain the factor 2:78. The rule, therefore;
in comparing the indications of instruments
indicating special gravity to lbs. per barrel, is
simply to divide the gravity shown by 2:78,
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the stillions before it has had time either to fret
or get stale.

Nothing perhaps can more strongly exem-
+ plify this, than the difference of the aromas be-
tween  a distiller’s and a brewer’s ferment-
ing backs in a state of vigorous fermentation.
In a brewer’s tun, if every thing "be going on
right, the smell, although pungent, will always
be found to be highly aromatic and vinous. In
all distillers’ tuns, at least in all I have had an
opportunity of seeing, the gas, although quite
as pungent, is totally different, having always a
sickly, and to me a feetid and disagreeable
smell ; whether or not this difference in smell
may be advantageous to the distiller, I cannot
say,—]I should think not.

As some of the technical terms used may not
be thoroughly understood in all parts of the
country, I shall endeavour to explain them.

Set or Setting tap means opening the cocks to
drain off the worts from the mash tun.

The term pitched or pitching at the commence-
ment of the fermentations, signifies letting a small
portion of the worts into the fermenting vessel or.
gyle tun, at a higher temperature, with a certain
quantity of yeast; so that the process of fer-
mentation may be fairly commenced before the
cooler worts are mixed with them.
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during fermentation; by which an experienced
brewer should at all times be able to judge how
the process is going on. I therefore repeat, that an
accurate smell is invaluable to a brewer, and as
I have before said, a good taste is not less advan-
tageous, since the union of the two furnishes a
ready means of detecting errors, which might
otherwise escape observation. I am not aware
of any accurate chemical tests which can at all
act as a substitute for these senses.

I recollect having been on a certain occasion
asked by an eminent brewer to give my opinion
of the comparative merits, of two different gyles
of beer, then in the cleansing rounds. Judging
from smell and taste, I decided in favour of the.
weaker beer as being the cleaner of the two. I
was told, however, that I was quite wrong,
because the other was stout. My opinion had not
been asked as to strength, but if it had been, I
should still have adhered to the opinion that the
weaker, being the cleaner beer, was the better
beer of the two.

I have used the term bladdery to denote large
hells or blisters resembling blown-up bladders-
all over the top of the tun. These are sometimes.
transparent, and sometimes opaque or whey-
coloured; when transparent, asupply of good light
stillion yeast with proper treatment may remove
them. When opaque, the evil generally proceeds
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122 IRREGULAR FERMENTATION.

adopt was always to give a good quantity of
yeast, and cleanse young, although thisisa very
uncertain mode of working. — Brewed with

Richardson’s instrument.
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THE FRETTING OR FRETFUL FER-
MENTATION.

I saaLL here suppose, that we have 100 bar-
rels of porter got together at 60°, with 1501bs.
yeast.

Second morning, a curling top turning over
in broad flakes, like the curls of a wig.

Evening 4, Alight yeasty head, looking blue-
ish ; a faintish stomach ; heat 63°.

Evening 9, Head beginning to drop; stomach
still faintish, but pungent; heat 64°, attenuated
to 16lbs. gravity ; yeast 20lbs. L. S.

Third morning 6, Head all over large air
bells or bladders only about two inches high,
and a sort of undulatory motion of the beer all
over the tun; heat 70° attenuated to 1llbs.
With a good regulator or refrigerator in the tun,
and a good supply of lively, light, stillion yeast,
this fretful fermentation may sometimes be
made healthy, if it proceeds from the use of
bad yeast; if, however, it arise from unsound-
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ness in the wort, no after treatment can ever
make it good beer, although it may be partially
corrected. :

Morning 11, Having no lively yeast to work
with, and finding I gain neither in heat nor at-
tenuation, the same bladdery head and undula-
tory motion still going on, I cleansed, to avoid
getting yeast bitten. The beer was mawkish,
but no fault was found with it. If the above
mentioned bladders, or air bells, be quite clear
and transparent, the bad fermentatian generally
proceeds from bad yeast; if opaque or whey-
coloured, it is more likely to originate in un-
soundness of the wort. '
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INERT FERMENTATION.

THE next process is the inert, or sluggish fer-
mentation :—it is now, however, so long since I
have permitted that process to go on, thatI have
not preserved notes of my extracts for the
brewing. I shall, therefore, suppose we have
50 barrels of porter, at 211bs. gravity by Long’s
or Richardson’s instruments, and give my notes
during the process of the fermentation.

25th October ; Evening 1, pitched with three
barrels first worts, at 70° yeast 10lbs. L. S.
— Evening 3, first worts down at 60°, yeast
30lbs, S. S.— Evening 9, got altogether
at 60°, yeast 40lbs., S. S. and L. S., equal
weights.

26th, Morning 6, the curl just beginning
to rise, but with an indifferent appearance, turn-
ing over like the curls of a wig, in broad flakes.—
Evening 6, a light yeasty head, with a blueish
appearance : heat 62°, stomach faintish.

27th, Morning 6, head beginning to drop,
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THE BOILING FERMENTATION.

Tuis very bad fermentation must also arise from
some of the causes already referred to. Itcom-
mences like others with a creamy top, but the
curl rises very light and faint. The light yeasty
head has generally a bluish appearance, and the
stomach, although sometimes pungent, is never
healthy or properly vinous. When the light
yeasty head falls, no other rises, and in a short
time the head subsides altogether, and the tun
assumes the appearance of a state of ebullition.
If allowed to go on in this way the beer is sure
to get foul or yeast bitten. If there be a gaod
refrigerator or regulator in the tun to cool it down
a little, the best plan is to put it into immediate
operation, and then sprinkle a little fine flour of
malt all over the top of the beer.

If you have then a good supply of fine lively
light stillion yeast, keep gradually adding a little
until another head begins to rise. Old stale
yeast will do more harm than good. It is more
advisable, however, to avoid all those erroneous

K



BOILING SERMENTATION.

fermentations by finding out their causes, which
can always be done by any experienced brewer.

It may probably be supposed by some of my
readers that I have expressed myself too confi-
dently on many points upon which I have
treatéd in thése pages; but as:ell that has been
advanced is the result of long experience, I
shall be a
any stater
do me the

When
there is n
we have
have all o
day, inste
saving of
besides the certainty of having all things better
attended to. When, however, we observe the
least irregularity in our fermentation, we should
immediately endeavour to find out the cause,
which must proceed from one or other of the
reasons already mentioned in this book. In
my general summary these causes will be set
forth in a more condensed form, and it is only
further necessary to add the old adage, ‘“one
stitch in time saves nine.”

I have given no instruction for brewing pale
beer for the India market; but the documents
from Calcutta quoted in this book, will show that
I am acquainted with the process.



131

OF SKIMMING.

It may he thought strange that no mention
has been made of skimming the yeast off the
gyle tuns, a practice now so prevalent. I have
often tried it without finding any benefit; on
the contrary, I found it only a waste of time,
as well as a considerable waste of beer. Icould
only therefore come to the conclusion, that its
original adoption must have arisen from being
obliged to skim off the yeast in bad fermentations,
to prevent its falling down through the beer, and
thus making it yeast-bitten. This practice of
skimming can do no good, but may do harm,
from the length of the process exposing the beer
to atmospheric action.

When any beer, either ale or porter has gone
through a regular and good fermentation, and has
then been cleansed at the proper time, it will
throw off its yeast quite as well in the cleansing
casks as by skimming, and may be all racked
and drunk before the other is out of the gyle-
tun, a great desideratum to small capitalists.

K 2
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musty, they are all right when blown off with
hot liquor. This, however, is not the case ; the
casks often, from bungs &c. being left out, get
very sour, sa much so that the acidity. penetrates
deeply into the pores of the wood, in which
case, if means be not taken to sweeten them,
the acidity will (particularly in hot weather)
be very soon communicated to the beer. The
principal cooper, therefore, in a large establish-
ment has a very responsible situation. Where
there is no regular cooper or storehouseman,
this department should also be looked after by
the brewer. L :
Second, not having good materials to
brew with, viz., malt and hops. Many think
that, by purchasing an inferior quality of malt
at a low price, and allowing an additional quan-
tity of such malt to a brewing, they not only
save money, but that the beer will be equally
good as that produced from better malt. It is
very doubtful, however, whether they can even
save money; the quality of the beer never can
be so good, and they at the same time run the risk
of unsoundness, ropiness, &c. There cannot,
therefore, be the least doubt that the best malt
will ultimately prove itself to be the better pur-
chase. ) , ‘
Variety of opinions prevail with regard to
hops. Rather too much importance, however, is
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fluence in brewing, cannot well be dispu-
ted, because even when the same materials of
every description, including water, have been
transferred from one place to another, and the
same. process followed in brewing, the same re-
sults have not been effected. In many other
places besides Burton, water may be found run-
ning over the same salts as it does there. Why,
therefore, cannot equally good ale be produced
in those places? A different construction of
the brew-houses may prevent it. The not using
such good malt and hops may prevent it. Less
specific gravity in the worts may prevent it;
not having good fermentations may prevent it,
want of attention to cleanliness may prevent it,
there can be no other reasons. Ale of from
40 to 45lbs. gravity per barrel, will, if well
brewed, always have a richer and better flavour
than that of only 30lbs. per barrel, and the best
Burton ales run from 40 to 45lbs. per barrel or
more. The materials, therefore, and the strength
give the fine flavour. The weaker Burton ales
are certainly not one whit better than those
brewed in other places. Let others, therefore,
(attending to all the causes of prevention stated
above) brew ale of equal strength, with pure wa-
ter unimpregnated with any mineral or putridity,
and they will find out the secret of brewing a
beer, which, if not of precisely the same flavour
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spring water is owing. Carbonate of lime; this
salt is quite insoluble in water, but it is held in
solution in water by excess of carbonic acid.
When water is boiled, the carbonic acid in excess
is expélled, and the carbonate of lime falls down,
and thus it is, that the crust is formed in boilers.
Sulphate of lime; this salt communicates the
hard property, as it is called, to water, and it is
always known to be present if the water curdle
when soap is added to it. Besides these im-
purities, water generally contains muriate of
soda (common salt) and other muriates. By
the term impurities, we are not to infer any thing
prejudicial in the water, that is, when drunk by
itself: the term merely applies to any sub-
stances foreign to the real composition of water.
Even rain water, which is water naturally dis-
tilled, contains impurities. Of mineral waters
I shall say nothing, as no one would ever think
of employing these in the process of brewing,
unless from necessity.

Fourth, To unsoundness in the worts we have
every reason to think, may be attributed the
great prevailing cause of almost all the evils in
the brewery. It is impossible, therefore, to
carry our researches too far in trying to investi-
gate the causes of this hitherto incurable evil.
Inferior malt may produce unsound wort; want
of cleanliness also. Too long standing of the



Digitized by GOOS[Q



GENERAL SUMMARY. 139

may presume to say, that when the point is
thoroughly investigated by scientific-men, elec-
tricity or galvanism will be found to be in the
brewery a much more powerful enemy than we
have at present any idea of. I trust, therefore,
that what I have said may be the means of
drawing the attention of those most interested,
to a thorough investigation of a subject of so
much importance, and hitherto so little attend-
ed to.

Fifth, Bad yeast, which is in the first place
produced from unsound worts, will never pass
through a thoroughly regular fermentation, and
the beer of course can never be depended upon.
It is, therefore, of the utmost importance, that
before commencing to brew, the quality of the
yeast we have to work with, should be minutely
examined. It should not be altogether white,
but rather of a fine rich cream colour; if very
brown, we may rest assured that it is unfit for
our purpose, and we must, therefore, endeavour
to get better, There is also sometimes a sort
of blue glassy appearance in yeast, which I
cannot describe, but it indicates its having been
produced from an inert or sluggish fermenta-
tion, and also, therefore, by no means to be de-
pended upon. In short, experience alone can
enable us to judge of the quality of yeast by
its appearance. :
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DIASTASE.

THE researches of the French chemists last
summer will shed a new light on the nature and
properties of malt, and the mode of extracting.
Starch is described as consisting of minute par-
ticles, like granules, each of them included
in a skin or cuticle, a thick, slimy, gum-like
body, and therefore resembling somewhat the
structure of seeds. To the internal contents of
these granules, M. Biot gave the name dextrin;
it might also be called starch-gum, because in
its properties it is quite analagous with the lat-
ter. The skinned integument, including the
dextrin, prevents the starch from coming forth;
for starch is not soluble in cold water. But by
breaking the cuticle this is accomplished, and
gum produced from starch, or rather gum con-
tained in starch, is made free.

For attaining this, the following means are at
present known.— 1, Boiling. The more such
particles are torn by the heat, the more of the
gum is dissolved; and the more particles of



insoluble cuticles are either precipitated or made
to swim on the surface. Diastase is produced
by diluting malt-meal, or bruised malt, in cold
water, filtering the fluid, and heating it: it be-
comes turbid, and some substance resembling
white of eggs is precipitated : strain again, and
add absolute alcohol (free of water), whereby
the diastase falls to the bottom, while the sugar
which was in the malt remains dissolved. It is
then dried by a low heat, because a higher one
would decompose it. The heating of the solu-
tion is not necessary: or the diastase may be
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separated by the mere action of alcohol. Dias-
tase, produced in the above manner, is not quite
pure, still containing some azotic substance,
which may be removed by a repeated digestion
of the product by water, and precipitation by
alcohol. In seeds, which have undergone ger-
mination, it is contained in the immediate
neighbourhood of the blade, but not in the
rootlets. By the boiling-heat the diastase loses
the power of converting starch into gum and
sugar : this, therefore, is the substance by the
action of which saccharification takes place in
the mash-tun.

This completely accounts for an almost in-
stantaneous change of colour in the extract,
which invariably takes place in the mash-tun
during the first mash, when the heats are pro-
perly taken. ‘

If, therefore, this change of colour do not
take place, we may rest assured that our mash-
ing temperature is wrong.

It also proves what has been already stated
in the foregoing pages, that nearly the whole of
the extract is made in the first mash, and that
all we do afterwards is merely washing out that
which remains of the extract in the grains.

It also shows the importance of taking our

L
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I have heard that, in Bavaria, they have a
mode of making malt in six days, which they
dry in seven hours; and that the quality of the
malt is, both in colour and flavour, quite as
good as any made in England. The friend,
however, who gave me this information is not as
yet altogether in possession of their process:
but most likely our present Excise laws would
prevent its adoption, even were it proved to be
beneficial.
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OF TESTS FOR WATER.

To those who may wish to analyze their
brewing liquor, I would beg to recommend a
perusal of Maugham’s Improved Chemical
Reagents, or Tests, in which will be found
the most simple modes of ascertaining whatever -
. impurities may be contained in any water.

The London Manual of Medical Chemistry,
by the same author, under the heads Extracts,
and Vegetable Chemistry, will point out some
bad effects which may arise from too long boil-
ing of worts.

THE END.

LONDON: PRINTED BY STEWART AND CO., OLD BAILEY.
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