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PREFACE.

IN offering this work to the public, I do not lay
claim to originality, or profess to be giving informa-
tion that is in itself entirely new, as a reason for °
preparing a book on the subject; but I claim that I
have prepared a book which has long been called
for, and which has never bcen obtained before—
«A CoMPLETE PRACTICAL BREWER.” Much valu-
able information on the subject of Brewing has been
imparted in large books, such as Encyclopedias,
Dictionaries, etc., and one or two large works exclu-
ai.vely on this subject have been written in Europe;
but the greaf fault in all those is that they are
too voluminous; and of course, being of such size,

they were sold at a corresponding price, which, in
-8
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many instances, was objectionable. DBesides the
price, there was a still greater objection—too much
- matter had to be looked over to obtain the plain,
simple processes of brewing; and those who were
secking information on the subject, would become
fatigued and worn out before perusing such a large
volume. And even when carefully studied, there
was 8o much idle speculation intermingled with use-
ful facts, that it was almost impossible to arrive at
correct conclusions. In the present volume, every-
thing that is practical and useful has been given,
and all idle speculation dispensed with which could
not benefit the bréfrer in his operations of making
Beer, Porter, &c.

The process of making all kinds of Small Beers,
which has not been spoken of before in any scientific
work on Brewing, is heré given in detail, and must
prove of great practical utility.

Every thing has been so simplified that, with any
ordinary ingenuity, almost every person may erect
a brewery and put it in successful operation. The

assistance of a mechanic will, of course, be very
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beneficial, and one should always be employed when -

i practicable.
. It is almost needless to say that every authority

that is worthy of notice has been consulted in get-
ting up this work, the enumeration of which, to the

1 reader, would bo useless, and they are therefore not
' given.
' M. L. B.
Nzw Yorrk, 852, )
Sq. % {Z)
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COMPLETE PRACTICAL BREWER.

GRAIN USED FOR BREWING.

THE grain generally made use of in brewing, and which
answers the purpose best, is barley. Besides this, many
other grains are used for the purpose of making beer, in
greater or ‘less quantity. The common Indian corn is
often used in this country for making beer, but not in
any other that I know of. The process of converting it
into malt is not that which has been stated by some
British authors, and others, viz. “burying the grain
under the ground ; and when germination has made suffi-
cient progress, it is dug up and kiln-dried.” The process
consists in putting a quantity of the grain into a large
hogshead, or other suitable vessel, with perforations in
the bottom for the water to escape, and keeping it moist-
ened with warm water until germination has commenced ;
it is then left for the germinating process to procced far
enough, when it is taken out and dried in the usual man-
‘ner. Some persons may ¢ bury” the grain in this country,
as stated by some writers; but if so, I have never known
‘of it. But even if they did, it would not be asogood a
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method as the one I have spoken df! for the grain would
necessarily partake of the earthy taste, and render it unfit -
for making a pleasant beverage.

Asregards other substances used in brewing, I will speak
of them under another head. Barley is the secd of the
Iordeum vulgare, a plant which bas long been cultivated
principally for the fabrication of beer. Of the Iordeum,
there are two species cultivated, both in this country and
Europe. One is the Hordeum vulgare, or barley in
which the seeds are disposed in two rows on the spike;
the other is the Zlordeum hexastichon, called frequently
bigg. We observe in this species that the grains are dis-
posed in two rows, as in the other; but three seeds
spring from the same point, so that the head of biyg
appears to have the seeds disposed in six rows. The biyy
is a much more hardy plant than barlcy, and ripens more
rapidly. It is for this reason that it thrives better than
barley in high and cold situations. The genuine barley
is desirable when you wish to make the best beer. The
grains of the bigg are not so large as those of barley.

MALTING.

BARLEY is usually converted into malt before employing
it in the manufacture of ale; but it is not absolutely
‘neocessary, as has been proved by numerous experiments,
made by different individuals, though it greatly facilitates
the process. In making ale from unmalied barley,
several precautions are necessary in order to succeed. For
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instance, the water let upon the ground barley in the
mash-tun must be considerably below the boiling tem-
perature, for barley meal is much more apt to set than
malt—that is, to form a stiff paste, from which no wort
will separate. But the addition of a portion of the chaff
of oats serves considerably to prevent this sctting of the
goods, and facilitates very much the separation of the
wort.

Great care must be taken, likowise, to prevent the heat
from escaping during tho mashing; and the mashing
should be continued longer than usual; for it is during
the mashing that the starch of the barley is converted
into saccharine matter. The change spoken of scems to
be owing simply to the chemical combination of a portion
of water with the starch of the barley ; preciscly as hap- -
pens when common starch is converted into sugar by
boiling with very dilute sulphuric or any other acid.
This method of brewing unmalted barley answers ad-
mirably for small beer. It is thought, by many, that
the raw barley does not answer for making strong ale;
and the beer made from it is said to have a peculiarly un-
pleasant taste, though it keeps for years without running
into acidity.

Malting consists of the following processes :— Steeping,
couching, flooring, sweating, and kiln-drying.

The stecping is performed in large cisterns, made of
wood or stone, which being filled with clear water up to a
certain height, a quantity of barley is shot into them and
well stirred about with rakes. Grain that is good is
heavy, and subsides; the lighter grains that float on the
.surface are damaged, and are to be skimmed off; for
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they would damage the quality of the malt and the flavour
of the beer made with it. Seldom do they amount to
more than two per cent. DPortions of barley are succes-
sively emptied into the stecp cistern, till the water stands
only a few inches (about five) above its surface; when
this is levelled very carefully, and every light sced is
removed.

Generally, the steep lasts from forty to sixty hours,
varying, however, according to circumstances : new barley
requires a longer period than old, and bigg requiring

. much less time than barley.

In the course of this steep, some carbonic acid is evolved
from the grains and combines with the water, which, at
the same time, takes on a yellowish tinge, and acquires a
smell rosembling straw, from the fact that it dissolves
some of the extractive matter of the barley-husks. The
grain imbibes about one-half of its weight of water, and
increases in size about one-fifth. By losing this extract
the husk becomes nearly one-seventieth lighter in weight,
and paler in colour.

The length of time that the grain continues in stcep
depends, in a slight measure, on the temperature of the
air, and is not so long in summer as in winter. Usually,
from forty to forty-eight hours will be found sufficient for
sound, dry grain. The object of stecping is to expand
the farina of the barley with humidity, and thus prepare
the seed for germination, in the same way as the moisturo
of the earth preparcs for the growth of the radicle and
plumule, in seed sown in it. The grain must not remain
too long in the steep ; it is injurious, because it prevents
the germination at the proper time, and thus exhausts a
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portion of the vegetative power: it causcs, ulso, an ab-
straction of saccharine matter by the water. Maceration
is known to be complete when the grain can be casily
transfixed with a needle, and is swollen to its full size.
Hero is what is thought to be a good test:—Should a
barley-corn, when pressed betwceun the finger and thumb,
continue cntire in its husk, it is not sufficiently steeped ;
but if it sheds its flour upon the finger, it is ready. Should
the substance exude in the form of a milky juice, the
steep has been too long continued, and the barley is
spoiled for germination.

It somctimes happens, in warm weather, that the water
becomes acid before the grain is thoroughly swelled. The
way to avoid this accident, which is generally very evidont
to the smell and taste, is by drawing off the foul water
through the tap at the bottom of the cistern, and re-
placing it with fresh cold water. It is well to remove
the water two or three times at one steep.

It cannot be denied that carbonic acid is evolved during
the steeping of grain. It is obvious from the most simple
experiment. You have only to mix the steep-water with
lime-water, and the whole becomes milky, and carbonate
of lime is deposited. If the steep-water be agitated, it
froths on the surface like ale.

After tho water is drawn off, and occasionally a fresh
quantity passed through, to wash away any slimy matter,
which is apt to generate in warm weather, the barley is
laid on the couch-floor, of stone flags or movable wooden
boards, as the case may be, in heaps from twelve to six-
teen inches high, and left in that position for twenty-four"
hours.. When you can take the barley between your

3
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finger and thumb and squceze it together, it has been
long enough in the steep.

Should a thermometer be plunged into the grain and
observed from time to time, it will be found that the bar-
ley continues for several hours without acquiring any per-
ceptible incrcase of heat. The moisture on the surface
of the corns during this period gradually exbales, or is
absorbed, so that they do mnot perceptibly moisten the
band. At last, the thermometer begins to risc, and con-
tinues to do so gradually till the temperature of the grain
is nearly ten degrees higher than that of the surrounding
atmosphere. It is about ninety-six hours after it has
beecn thrown out of the stecp that this happons. An
agreeable odour is now exhaled, which has some resem- .
blance to that of apples. Should the hand be now
thrust into the heap, it will bo found that it fecls warm,
while, at the same time, it has become so moist as to wet
the hand. This moisture, when it appears, is called
sweating, by maltsters, and it constitutes a remarkable
period in the process of malting. It is thought that a
little alcohol is at this period exhaled by the grain. -

If the grains in the inside of the heap at the time of
sweating be cxamined, it will be observed that the roots
"are beginning to make their appearance at the bottom of
each seed. They at first have the appearance of a white
prominence, which soon divides itself into three rootlets.
The number of rootlets in bigg scldom excceds three, but
in barley it frequently amounts to five or six. Unless
their growth is checked, these rootlets increase'in length
with great rapidity; and the principal attention of the
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maltster is directed to keeping them short till the grain be
sufficiently malted.

The very rapid growth of the roots, and the too high
elevation of temperature, is prevented by spreading the
grain thinner upon the floor, and carcfully turning it
over several times a day. The depth, at first, is about six-
teen inches; but this depth is diminished a little at every
turning, till at last it is reduced to three or four inches.

The turnings are to be regulated by the temperature
of the malt, but they are scldom fewer in number . than
two each day. The temperaturo of the grain is kept as
nearly as possible at fifty-five degrecs, in Scotland ; but in
England, the temperature is about sixty-two degrees. .

In about twenty-four hours after the sprouting of the
roots, the rudiment of the future stem begins to make its
appearance. The name given to this substance is the
acrospire. From the same extremity of the sced with the
root this rises, and, advancing within the husk or skin,
would at last (if the process were continued long enough)
issue from the other extremity in the form of a green leaf;
but the process of malting is stopped before the acrospire
has made such progress.

During the time that the grain is on the malt-floor, it

has been ascertained that it absorbs oxygen gas and
throws off carbonic acid gas; but to what amount these
absorptions and emissions take place has not been ascer-
tained : they are certainly small. The appearance of the
kernel, or mealy part of the corn, undergoes a considerable

change as the acrospire shoots along the grain. The glu-

tinous and mucilaginous matter in a great measure disap-
pears, the colour becomes whiter, and the texture of the
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grain 80 loose that it crumbles to powder between the fin-
gers. As soon as this is accomplished, which takes place
when the acrospire has come nearly to the end of the seed,
the process is stopped altogether.

It was formerly the custom in many breweries, at this
period to pile up the whole grain into a pretty thick
heap, and allow it to remain for some time. The evo-
lation of a very considerable heat is the consequence,
while, at tho same time, the malt becomes exceedingly
sweet. This plan, though, is now laid aside, because it
occasions a sensible diminution in the malt, without bcmg
of any essential service; for the very same change tgi{®
. place afterward, while the malt is in the mash-tun, with-
out any loss whatever.

d
Tho length of time during which the grain conﬁnues

on the malt-floor varies according to circumstances. It is
converted into malt more specdily the higher the tempe-
rature of the grain is kept. Generally, fourteen days may
be specified as the period which intervenes from throwing
the barley out of the steep till it is ready for the kiln ;
though in some countrics, Scotland for one, the time is
not shorter than cighteen days, or even three weeks.
Here, no doubt, is an advantage which one malting pos-
sesses over another, as every thing which shortens the
progress, without injuring the malt, must turn out to the
advantage of the manufacturer.

In very dry weather it is sometimes necessary to water

the barley on the couch. Occasionally, the odour dis-
engaged from the couch is offensive, resembling that of
rotten apples. This is a bad prognostic, indicating either
that the barley was of bad quality, or that the workmen,
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through careless shovelling, have crushed a number of the
grains in turning them over.

For this reason, when the weather causes too quick ger-
mipation, it is better to check it by spreading the hcap
out thinner than by turning it too frequently over. A

A moderate temperature of the air is best adapted to
malting : therefore, it cannot be carried on well during
the heat of summer or the extreme cold of winter. Malt-
floors should be placed in substantial thick-walled build-
ings, without access of the sun, so that a uniform tem-
perature of 59° or 60° may prevail inside. Some recom-
mend them to be sunk a little under the surfaco of the
ground, if the situation is dry.

To dry the malt upon the kiln is the last process in
malting, which stops the,germination, and enables the -
brewer to keep the malt for some time without injury.
As soon as the malt has become perfectly dry to the hand
upon the floor, it is taken to the kiln, and dried hard with
artificial heat, to stop all further growth. The malt-kiln,
which is described particularly hereafter, is a round or
square chamber, covered with perforated plates of cast-
iron, whose area is heated by a stove or furnace, so that
not mercly the plates on which the malt is laid are
warmed, but the air which passes up through the stratum
of malt itsclf has the effect of carrying off very rapidly
the moisture from the grains. The layer of malt should
be about three or four inches thick, and evenly spread,
and its heat should be steadily kept at from 90° to 100°
Fahrenheit, till the moisture be mostly exhaled from it.
During this time the malt must be turned over frequent-

ly, and latterly every three or four hours.
: >
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When it is nearly dry, its temperature should be raised
to from 145° t0 165° F., and it must be kept at this heat
till it has assumed the desired shade of colour, which is
commounly a brownish-yellow, or a yellowish-brown. The
fire is now allowed to die out, and the malt is left on the
plates until it has becorhe completely cool,—a result pro-
moted by the stream of cool air which now rises up
through the bars.of the grate; or the thoroughly dry,
browned malt may, by damping the fire, be taken hot from
the.plntee;fépbo@lgq upon the floor of an adjoining ap-
partment. The prepated malt must be kept in a dry loft,
where it can be occasiona tu@c\:)v r\uotil it is used.
The period ofykQpedryid)y sjguld » t&\{t'rricd. Many
persons emplox. two days in this operatiol

Accordivig to-colou ap@ ce of drying, malt is dis-
tribufed into three s}ﬁ—;pnle yellow, and brown. The
first 18 produced whén the highest heat to which it has
been subjected is from 90° to 100° F.; the amber-yellow
when it bas suffered a heat of 122°; and the brown when
it has been treated as above described. The llack malt
used by the porter brewer to colour his beer has suffered
a much higher heat, and is partially charred. The tem-
perature of the kiln should, in all cases, be most gradual-
1y raised, and most equably maintained. If the heat be
too great at the beginning, the husk gets hard and dried,
ard hinders the evaporation of the water from the inte-
rior substance; and should the interior be dried by a
stronger heat, the husk will probably split, and the farina
become of a horny texture, very refractory in the mash.
tun.

In general, it is preferable to brown malt rather by a

r 4

_ -
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long-continued, moderate heat, than by a more violent
heat of shorter duration, which is apt to carbonize a por-
tion of the mucilaginous sugar, and to damage the article.
In this way, the sweet is sometimes converted intoa bitter
principle. ‘

Good malt is distinguished by the following characters :
The grain is round and full, breaks freely between the
tecth, and has a sweetish taste, an agrecable smell, and is -
. full of a soft flour from end to end. It affords no unplea-
sant flavour on being chewed : it is not hard, so that when
drawn along an oaken table across the fibres, it leaves a
white streak, like chalk. It swims upon water, while un-
malted barley sinks in it. Since the quality of the malt
depends much on that of the barley, the same sort only
should be used for one malting. New barley germinates
quicker than old, which is more dried up: a couch of a
mixture of the two would be irregular, and difficult to
regulate.

Description of the Mualt-Iiln.—Tigs. 1, 2, 8, 4 show
the construction of a well-contrived malt-kiln. Fig. 1 is

Fig. 1.
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b
Fig. 2.

the ground-plan; fig. 2 is the vertical section; and figs.
8 and 4 a horizontal and vertical section in the line of
the malt-plates. The same letters denote the same parts
in cach of the figures. A cast-iron cupola-shaped oven is
supported in the middle upon a wall of brickwork four
feet high; and beneath it are the grate and its ash-pit.

Fig. 3.
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115 3

sflo oF:

Fig. 4.

~ The smoke passes off through two equidistant pipes into
tho chimney. The oven is surrounded with four pillars,

on whose top a stone lintel is laid: a is the grate, nine - °

inches below the sole of the oven b; ¢, ¢, ¢, ¢ are the four
nine-inch strong pillars of brickwork which bear the
lintel m; d, d, d, d are strong nine-inch pillars, which
support the girder and joists upon which perforated plates
repose ; e denotes a vaulted arch on each of the four sides
‘of the oven; fis the space between the kiln and the side-
arch, into which a workman may enter to iuspeet and
clean the kiln; g, g, the walls on either side of the kiln,
upon which the arches rest; A, the space for the ashes to
fall ; %, the fire-door of the kiln; /, , junction-pieces to
connect the pipes r, » with the kiln: the mode of attach-
ing them is shown in fig. 3. These smoke-pipes lie about
three feet under the iron plates, and at the same distance-
from the side-walls : they are supported upon iron props, .
which are made fast to,the arches. In fig. 2, u shows
their scotion ; at s, s, fig. 3, they enter the chimney, which
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is provided with two register or damper plates, to regulate
the draught through the pipes. These registers are repre-
sented by ¢, ¢, fig. 4, which shows a perpendicular section
of the chimney. m, fig.2, is the lintel, which causes the
heated air to spread laterally instead of ascending in one
mass in the middle, and prevents any combustible par-
ticles from falling upon the iron cupola. n, n are the main
girders of iron for the iron beams o, o, upon which the
perforated plates p lie; ¢, fig. 2, is the vapour-pipe in
the middle of the roof, which allows the steam of the
drying malt to escape. The kiln may be heated either
with coal or wood.

The size of this kiln is about twenty feet square ; but
it may be made proportionally either smaller or greater.
The perforated floor should be large enough to reccive the
ocontents of one steep or couch.

The perforated plate might be conveniently heated by
steam-pipes, laid zigzag, or in parallel lines under it; or
a wire-gauze web might be stretched upon such pipes.
The wooden joists of a common floor would answer por-
fectly to support this steam-range, and the heat of the
pipes would cause an abundant circulation of air. For
drying the pale malt of the ale brewer, this plan is par-
ticularly well adapted.

The kiln-dried malt is sometimes ground . between
stones in & common corn-mill, like oatmeal; but it is
more generally crushed between iron rollers, in England.

The Crushing-mill.~The cylinder malt-mill is con- -
structed as shown in figs. 5, 6. 1 is the sloping trough,

" by which the malt is let down from its bin or floor to the
hopper A of the mill, whence it is progressively shaken
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CH
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Fig. 5.

in between the rollers B,D. The rollers are of iron, truly
cylindrical, and their ends rest in bearers of hard brass,
fitted into the side-frames of iron. A screw E gocs
through the upright, and serves to force the bearer of tho
one roller toward that of the other, so as to bring them
closer together when the crushing effect is to be increased.
G is the square end of the axis, by which one of tho
rollers may be turned either by the hand or by power:
the other derives its rotatory motion from a pair of equal-
toothed wheels m, which are fitted to the other end of the
axes of the rollers. d is a catch which works into the
teeth of a ratchet-wheel on the end of one of the rollers
(not shown in this view.) The lever ¢ strikes the -.
trough b at the bottom of the hopper, and gives it the
shaking motion for discharging the malt between the
rollers, from the slide-sluice a. e, ¢, fig. 5, are scraper-
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plates of sheet-iron, the edges of which press by a
weight against the surfaces of the rollers, and keep them
clean.

Tnstead of the cylinders, some employ a crushing-mill
of a conical, grooved form, like & coffee-mill upon a large
scale.

It is probable that more of the kernel would be dis-
solved if the malt were ground finer than is customary to
do. The reason for grinding it only coarsely, is to render
it less apt to set. But this object might be accomplished
equally well by bruising the malt between rollers, which
would reduce the starchy part to powder, without destroy-
ing the husk. This method, indeed, is practised by
many brewers, but it should be followed by all.

BREWING.

Tars consists of five successive processes, and they
bave been designated as follows :—Masuing, BorLiNg,
CooLING, FERMENTING, CLEANSING.

Suppose, for the sake of stating the comparative quan-
tities, that the object is to employ, in a single brewing,
fifty bushels of malt. The first thing to be done is to
grind the malt in a mill; and the best kind of mill for
the purpose is that in which the malt is made to pass
between two iron rollers. ,

A copper boiler must be provided, capable of boiling
at least fifty bushels of malt; or its solid contents must,
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at the smallest, amount to 382 ale-gallons, which are 62}
cubic feet. It is neccessary to place this copper boiler
over brickwork, upon a furnace, and there must be con-
veniences for filling it with water, and for letting the
water off, when sufficiently heated, into the mash-tun.

The mash-tun is a wooden vessel, composed of staves,
properly fixed by mecans of iron hoops, and commonly
placed in the middle of the brew-house. There is a false
bottom to it, full of holes, at some little height above the
true bottom. Its size varies, according to the extent
of the brewing establfshment; but a mash-tun capable of
mashing fifty bushels of malt must be at least one-third
larger than the bulk of malt, or it must be capable at
least of containing seventy-five bushels. ,

To brew twenty barrels of -ale, the open boiler must be
capable of holding thirty-five barrels of wort; or, in
other words, the boiler should contain a quantity of water

-about two-thirds more than the quantity of finished ale
‘required. When an upperback is used, or when a con-

densing-pan is placed on the top, less room is required for
the wort ; but it is always better for the brewer to have
the boiler above the standard than under it.

In mashing, there are two methods: one is by letting
the water rise up through the malt from the false bottom
of the mash-tun—the first mash at 170° heat; the se-
cond at 190°. The other method is by first filling into
the mash-tun the whole quantity of water for the first
mash at 180° of heat, and running the malt into it from
the hopper above, stirring, at the same time, either with
oars or by the machine. The second mash at 190°.

In both methods, the temperature of the water in the
3
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** first mash is lowered about 40°; but the mash afterward
“r “~rises 20°, from the chemical action of the malt upon the
water. You should regulate the quantity of water for
the first mash by the required strength of the wort. It
takes time for the flowing of the wort, according to the
quantity in operation. If the mash-tun is large, the atop-
cock is made large in proportion to the size of the mash-
tun, making allowance for the velocity with which the worts
escape by the pressure. It will require half an hour for
the flowing of a brewing of thirty barrels; though when
sparging is taken into account, it may take six hours to
finish the mashing and flowing of the wort.

‘When the water is mixed with the malt, the mixture is
completely stirred and all the clots broken, ecither by
workmen, who use for the purpose very marrow wooden
shovels, or, when the capacity of the mash-tun is very
great, as in the London breweries, by a machine which is
driven by a steam-engine. Particular care must be taken
to break all the clots, becauso the whole of the malt within
them would otherwise escape the action of the water and
be lost to the brewer.

So soon as tho water aud malt are sufficicntly mixed,
the mash-tun is covered, and left in this state about three
hours. The time varies, though, according to circum.
stances,

The specific gravity of water is less than malt-corn:
still, the corn will swim on the surface of water. It is
accounted for from the fact that there is lodged between
the skin and tho kernel a quantity of air, which it is not
easy to drive away. Thus wo sce that brewers are in the
“habit of judging of the goodness of malt by throwing a cer-
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tain quantity of it into the water, and reckoning the grains
which full to the bottom : these indicate the proportion of
unmalted grain which the malt contains. Of course, the
more of them that exist in any given quantity of malt the
worse the malt must be considered. But though malt,
when we consider only single corns, is about one-sixth
heavier than water, yet a bushel of malt does not weigh
80 much as one-third of a bushel of water.

When the mash has continued for three hours, (longer
or shorter, according to circumstances,) a stopeock, placed
below the false bottom in the mash-tun, is opened, and the
wort allowed to run out into a vessel prepared to receive
it, and known by the name of underback. Also, at the
same time, the cover is taken off the mash-tun, and quan-
tities of water of the temperature of 180° are occasionally
sprinkled over it from the boiler, which had been again
filled with water to be heated as soon as the water for-
mashing was drawn off. Specific directions cannot be
given respecting the quantity of hot water added in this
manner by eprinkling, because that must depend upon the
views of the brewer. Should he wish to have ale of very
great strength, he will of course add less water: if the
ale is to be weak, he will add more. A good plan is to
determine the strength of the liquor as it flows from the
underback, by means of a saccharometer, or by taking its
specific gravity. If the specific gravity (at 60°) sinks to
1.04 or 1.05, or if it contains only 36} or 46} lbs. per-..
barrel of solid matter in solution, it would be useless or
injurious to draw any more off for making strong ale.
But an additional portion may still be drawn off and con- :°
verted into small-beer. :
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Some fifty or sixty years ago, it was customary with some
of the small-beer brewers in Edinburgh to make the small-
beer of considerable strength ; and after the exciseman
had determined its quantity and the duty to be paid on
it, they diluted it largely with water just when they were
sending it out of the house. It was very easy to put this
fraud in practice, because the small-beer is usually dis-
posed of the moment it is mixed with the yeast, and
before it has undergone any fermentation whatever. Fer-
mentation goes on sufficiently in the small casks in which
it is sent to the consumers. In many places it is cus-
tomary to bottle this small-beer, which makes it clear and
very brisk, and consequently very agrecable to the palate.
. No general rule can be laid down either for the specifio
gravity or strength when it begins to flow from the mash.
Obviously, it will depend upon the goodness of the malt,
and upon the quantity of mashing-water employed, when
compared with the quantity of malt. When the wort
first flows from the mash-tun, it is a transparent liquid,
of a fine amber colour, a peculiar smell, and a rich, lus-
cious, sweet taste. Should it show cloudiness, as some-
times happens, it is a proof that the water used for mash-
ing was of too high a temperature.

It requires at least six or eight hours for the flowing
of the wort from the mash-tun. During its progress the
colour diminishes, the smell becomes less agreeable, and
the taste less sweet. Finally the colour becomes nearly
opal, tho smell becomes sour, and somewhat similar to
the odour emitted by an infusion of meal and water left

- until it has become sour; still it produces no change on

vegetable blue colours.
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According to the experiments of Saussure, it would
appear that starch-sugar is nothing else than a combination
of starch and water. For this rcason it is probable, that
during the mashing, a combination takes place between
the starch of the malt and the water, the result of which
is the formation of starch-sugar. The properties of this

~ sugar agrees very much with the sugar of grapes. It

crystallizes in needles grouped together in the form of
small sphericles like granulated honey. Its sweetening
power does not come up to that of the common sugar, and,
like sugar of grapes, it ferments without the addition
of yeast. Attempts have in vain been made to separate
the saccharine part of the residue of wort from the starch.
If alcohol is poured over it, no-solution takes place; but
such is the affinity of the residue of wort for water, that
it deprives the alcohol of a portion of its water, just as
carbonate of potash or muriate of lime does, and a very
viscid liquid, consisting of the residue of malt dissolved in
a very small quantity of water, is formed at the bottom
of the vessel.

There is great difficulty experienced in evaporating
wort without partly decomposing the extractive residue.
The usual plan is to put it upon a very flat dish, and to
apply a heat not greater than 120°.

There is very little saocharine matter contained in the
wort that runs off last; but some starch and mucilagi-
nous matter may still be detected in it. The beauty and
flavour of the ale is increased if the wort only is taken
that runs off first, and throw away the last drawn worts,
or employ them only in the manufacture of small beer.
Many brewers, though, differ in practice when drawing off

» .
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wort. Should the' whole be intcnded for ale, the first
mash is laid on at a much greater length, to obtain the
greatest possible quantity of wort of a required strength.
There is in the remaining mash, wort of the same strength
a8 that drawn off. The second mash not only takes up
the worts which saturate the goods, but the formation
of saccharum still proceeds; and when this mash is run,
supposing its weight 40 or 45 pounds per barrel, the sac-
charum that remains in the mash is only that contained
in the wort which is taken up by the malt left in the
mash-tun. The water run into the mash, say ten barrels,
added to that which saturates the malt, will make fifteen
barrels, of the weight of 13 pounds of saccharum per
barrel, allowing wort of the weight of 40 pounds to have
been left in the second mash. Many brewers, conse-
quently, use the third mash for small-becr, as, were they
to mix this weak third mash with the two first, they
would lose more by boiling down to strength than its
worth, besides damaging their ale.

The weight of the saccharine extract of the first and so-
cond mash of a brewing of ale will be in proportion to the

- required price of production.

The loss of the wort by evaporation on the coolers is
80 very great, that it is rendered an object of momentous
consideration to devise some plan of cooling without so
much loss. By running the wort through pipes of great
length, immersed in water, distillers, who run their wort
into ooolers from the mash, have accomplished their objeot
as completely as can be. This method of cooling, though,
does not answer the brewer of ales, owing to the fecula
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remaining in solution and damaging the quality of the
production, when such a plan is adopted.

The coolers which answer the purpose better than any
other are those made of iron-plate, and are certainly prefer-
able to the ordinary wooden ones now in use. In the
iron- cooler, by lowering its temperature by running cold
water over it, and mopping it clean and dry, wort, by
being then spread to the depth of 1% or 2 inches suc-
cessively, may be cooled down, even in summer-time, to
as low a degree as broewers require.

Boiling of the worts is the next process in brewing.
The wort is pumped up from the underback into the
copper boiler, where it is boiled till it has acquired the
degree of strength which is wanted by the brewer.

There is a flocky precipitate formed during the boiling
of the wort, which, as far as has been ascertained, ap-
proaches nearly to the nature of gluten or vegetable albu-
men, for these two substances differ very little from each
other.  When the wort is in the boiler, the requisite
quantity of Aops is added to flavour the ale and render it
capable of being kept for a considerable length of time -
without souring. As is well known, hops are the seed-
pots of the Humulus lupulus, or hop-plant, which is cul-
tivated in considerable quantities in the South of England,
and also in the United States. The seed-pots of this
creeping plant are collected when ripe, and dried upon a
kilo. They are then packed up in bags, and sold to the
brewer.

It is well known that hops have a peculiar bitter taste
and a weak aromatio odour, and they possess narcotic or




32 THE COMPLETE PRACTICAL BREWER.

sedative qualities to a considerable extent. A pillow filled
with hops has often been found to induce sleep after every
other remedy had failed. When they are digested for
several days in alcohol, that liquid acquires a slight green-
ish colour, a peculiar taste, and an odour in which that
of the hop can be distinctly observed. Should the alco-
hol, previously freed from the undissolved matter, be dis-
tilled in a retort, there would remain behind a solid green-
coloured oil. Hops owe their peculiar flavour to this oil.
It has a taste peouliar, sharp, and scarcely bitter, but
putting one in mind of the peculiar flavour of “ good ale.”
This oil is the part of the hops which gives ale its pecu-
liar flavour. By long boiling it is very liable to be dissi-
pated. Thus we see the necessity, when hops are too
long boiled'in wort, that the aromatic odour and peculiar
. flavour should be nearly dissipated, and a bitter taste
substituted.

Brewers are of the opinion that the intoxicating quali-
ties of ale are to be partly ascribed to the oil of the hops.
It has been pretty common, in fact, to ascribe intoxicating
qualities to bitter-tasted substances in general; but this
opinion, though general, does not appear to be founded
upon any precise experiments or observations. There is
no volatile oil now known, I believe, that produces intoxi-
cation ; though some of them, as oil of turpentine, act
with great cnergy on the stomach. No infusion of any
bitter whatever, not even of hops, is known to produce

- intoxication ; nor is any effect in the least similar to in.
toxication produced when considerable quantitics (two or
three ounces per day) of Peruvian bark are swallowed in
substance.
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Independent of the volatile oil, hops contain likewise a
quantity of bitter principle, which can be easily extracted
from them by water. So far as is now known, this bitter
matter possesses the characters of the bitter principle
in perfection. There is no reagent capable of throwing it
down except acetato of lead—a somewhat doubtful precipi-
tate, because it throws down the greater number of vege-
tuble substances, and because the lead in this salt is par-
tially thrown down by carbonic acid, if it happens to be
present in the solution. Aunother precipitate is nitrate
of silver, which throws down the bitter principle in light-
yellow flocks, but this precipitant is also somewhat doubt-
ful, for the same rcason that renders acetate of lead so.
- The bitter principle of hops is likewise very soluble both
in water and in alcohol.

Both the bitter principle aud peculiar flavour of hops
are communicated to wort. Much difference exists in the
quantity employed, varying according to the taste of the
persons who are to drink the ale. If the ale is to be
strong, a greater quantity of hops can be employed
without injury. Usually, the English brewers em-
ploy a much greater quantity of hops than the Scotch
brewers, :

Generally when the ale has considerable strength, the
Edinburgh brewers are in the habit of adding one pound
of hops for every bushel of malt employed. In fact,
they sometimes, if they wish their ale to be very supe-
rior in flavour and quality, employ a greater quantity
than even this. Thus it is seen that 100 pounds of hops

are boiled in the strong ale wort extracted from 72 -

bushels of malt. If the ale is but weak, and consequently
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cheap, the usual allowance is one pound of hops to a
bushel and a half of malt.
The peculiar flavour of the best ales is imparted by
the skilful use of the hops; and both the quantity em-
ployed and the time of the boiling demand the mature
consideration of the brewer. The best European hops for
ale are the Kent growth, of a pale-green colour, glossy,
and having an aromatic flavour. An arbitrary rule can-
not be given for the quantity to be used in brewing ales
of different strengths, as much depends on the views
of the brewer with regard to the future disposal of the
ale. :
From 1 to 1} pounds of hops per bushel is used in Edin-
burgh for the best strong ales, using a third more for the
summer-keeping ale than for winter ale or ale brewed for
immediate use. I believe the peculiar substances in hops
connected with brewing have been already noticed. The
ale is rendered very unpalatable if too much of the bitter
principle is used. The Nottingham brewers, who are said
to be the best in England, sometimes use as much as 15
pounds of hops to 9 bushels of malt. The porter-brewers
of London use very little Kent hops of fine quality : they
prefer the cheaper red hops of Sussex and other distriots.
Two pounds and a half per barrel of 36 gallons, made
from three bushels of malt, is the quantity used by the
English provincial brewers.

The wort should be transferred into the copper, and
made to boil as soon as possible, for if it remains long in
the underback it is apt to become acescent. The steam
‘moreover, raised from it in the act of boiling, serves to
screen it from the oxyginating or acidifying influence
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of the atmosphere. Until it begius to boil, the air should
be excluded by some kind of a cover.

Sometimes the first wort is brewed by itself into strong
ale, the second by itself into an intermediate qnality ;
and the third into small-beer. But this practice is not
much followed in this country.

After the wort has been boiled down to the requisite
strength, which is commonly between the specific gravities
109 and 1-10, it is let out into the coolers. - The coolers
are floors of wood, surrounded with a wooden iedge, and
water-tight, placed in the most airy and exposed situation
in the brewery. They are of such a size as to hold the
whole of the wort at a depth not exceeding three or four
inches, so that, in large breweries, they are of an enor-
mous size. The intention is to cool down the wort as
rapidly as possible to the temperature of the atmosphere; -
for, if it were allowed to remain long hot, it would run
the risk of becoming sour, which would spoil the whole
_ process. Very much of the superiority of some breweries
over others depends upon the construction of the coolers,
or rather upon their being as well adapted as possible for
reducing the temperature of the wort speedily to that
of the atmosphere. Frce currents of air ought to pass
over them, and great ‘care should be taken to keep them
perfectly clean, and occasionally let them be sweetened
with limewater.

The wort is either pumped out of the boiler into the
coolers, or let into them by simply opening a stopeook,
according to the construction of the brewhouse. It soon
spreads itself over all the surface of the coolers, and a
very great evaporation is the consequence. This evapora~
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tion should always be taken into consideration by the brew-
er, because it both materially adds to the strength of the ale
and diminishes its quantity. The amount of it depends
upon the temperature of the air compared with the dry-
ness of the atmosphere, and upon the skill with which the
coolers have been constructed.

The hot wort reaches the cooler at a temperature of
from 200° to 208°. Here it should be cooled to the pro-
per temperature for the fermenting tun, which may vary
from 54°to 64°, according to circumstances. The re-
frigeration is accomplished by the cvaporation of a por-
tion of the liquor: it is more rapid in proportion to the
extent of the surface, to the low temperature, and the
dryness of the atmosphero surrounding the cooler. The
renewal of a body of cool dry air by the agency of a fan,
may be employed with great advantage. The cooler itself
must be so placed that its surface shall be freely exposed
to the prevailing wind, and be as free as possible from the
eddy of surrounding buildings. It is thought by many,
that the agitation of the wort during its cooling is hurtful.
‘Were the roof made movable, so that the wort could be
readily exposed, in a clear night, to the aspect of the sky,
it would cool rapidly by evaporation, on the principles
explained by Dr. Wells in his ¢ Essay on Dew.”

If the cooling is effected by evaporation alone, the tem-
perature falls very slowly, even in cold air, if it be loaded
with moisture. But when the air is dry, the evaporation
is vigorous, and the moisture exhaled does not remain in-
cumbent on the liquor, as in damp weather, but is diffused
widely in space. Hence we can understand how wort
cools 5o rapidly in the spring and autumn, when the air is
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generally dry, and even more quickly than in winter,
when the air is cooler, but loaded with moisture. In fact,
the cooling process goes on better when the atmosphere is
from 50° to 55° than when it falls to the freezing point;
because in this case, if the air be still, the vapours gene-
rated remain on the surface of the liquor, and prevent
further evaporation. In summer, the cooling can take
place only during the night.

In conscquence of the evaporation during this cooling
process, the bulk of the worts is cousiderably reduced ;
thus, if the temperature at the beginning was 208°, and
if it be at the cnd G4°, the quantity of water necessary
to be evaporated to produce this refrigeration would be
nearly ¢ of the whole, putting radiation and conduction
of heat out of the question. The effect of this will be
a proportional concentration of the beer. :

The period of refrigeration in a well-constructed cooler,
amounts to six or seven hours in favourable weather, but
to twelve or fifteen in other circumstances. The quality
of the beer is much improved by shortening this period ;
because, in consequence of the great surface which the
wort exposes to the air, it readily absorbs oxygen, and
passes into the acotous fermentation with the production
of various mouldy spots; an evil to which ill-hopped beer
is particularly liable, Many schemes have been coutrived
to cool wort, by transmitting it through the convolutions
of a pipe immersed in cold water. The. best plan is to
expose the hot wort for some hours freely to the atmo-
sphere and the cooler, when the loss of heat is most rapid
by evaporation and other means, and, when the temperature
falls to 100°, or thereabout, to transmit the liquor through

‘
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a zigzag pipe, laid almost horizontally in a trough of cold
water.

‘When the wort is reposing in the cooler, it lets full a
slight sediment, which consists partly of fine flocks of co-
agulated albumen combined with tannin, and partly of
starch, which had been dissolved at the high temperature,
and scparates at the lower. The wort should be perfectly
- limpid, for a muddy liquor never produces transparent beer.
Beer-of this kind contains, besides mucilaginous matter,
sugar, and gum, usually some starch, which cven remains
after the fermentation, and binders its clarifying, and gives
it a tendency to sour. The wort contains moro starch the
hotter it has becn mashed, the less hops that have been
added, and the shorter time it has been boiled. The
presence of starch in the wort may be made manifest by
adding a little tincture of fodine to it, when it will become
immediately blue. It is thus scen that the tranquil cool-
ing of wort in a proper vessel has an advantage over cool-
ing it rapidly by a refrigeratory apparatus. When the
wort is sufficiently cool, it is let down into the fermenting-
tun. In this transfer the cooling might be carried several
degrees lower, were the wort made to pass down through
a tube enclosed in another tube, along which a stream
of cold water is flowing in the opposite dircction. These
fermenting tuns are commonly called gyle-tuns, or working
tuns, and are either square or circular, the latter being
preferable on many accounts. They are of very great size
in the London breweries, but in private brew-houses they
often do not exceed the size of a wine-hogshead, or even
of a beer-barrel. The fermentation is perhaps conducted
with the greatest economy in large vessels; but good ale
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may be made in comparatively small quantities. To what
extent this is the case with porter, it is more difficult to
say. Fine porter has scarcely ever been made exept by
those who manufacture it upon a large scale.

The fermenting tuns are not to be entirely filled by the
wort, because a considcrable increase in bulk takes place
during the fermentation, in consequence of which the
liquor would run over, unless allowance were made for it.

Fermentation of ale or beer is mever carried to any
great length. The object of the brewer is to retain the
flavour and good qualities of the ale or beer, not to de-
velop the greatest quantity of spirits, which can hardly
be done without allowing the wort to run into acidity.
The activity of the fermentation depends upon the quan-
tity of ycast added. Accordingly, brewers mix yeast with
their worts only in very sparing quantities, while the dis-
tiller adds it in large quantitics and very often.

Yeast is a frothy substance, of a brownish-gray colour
and bitter taste, which is formed on the surface of ale or
wine while fermenting. If it be put into sacks, the
moisture gradually drops out, and the yecast remnins be-
hind in a solid form. It has very much of the flavour
and taste of checse when in this state; but its colour is
still darker. This dricd yeast promotes or excites ferment-
ation, but it does not answer quite so well as fresh yeast.
From the resemblance which dried yeast has to cheese,
we would be naturally inclined to infer that it is a species
or varicty of gluten. But if wo attempt to induce fer-
mentation in wort by adding the gluten of wheat, we wxll
be unsuccessful.

After yeast is kept for some time in a cylindrical glm
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vessel, & white substance, not unlike curd, scparates and

swims on the surface. If this substance be removed, the
yeast loses the property of exciting fermentation. This

" white substance possesses many of the properties of glu-
ten, or vegetable fibrin, though it differs from it in otbers.
Its colour is much whiter; it has not the same elasticity,
and its particles do not adhere with the same force. In
short; it agrees much more nearly, in its propertics, with
curd of milk, than with gluten of wheat.

Dobereiner found that when yeast is steeped in alcobol
it loses the property of acting as a ferment. This may
be owing to the alcohol dissolving and carrying off the
true fermenting principle.

It does not seem unlikely that the portion of yeast
which really acts as a ferment is a quantity of saccharine
matter ‘which it contains, that has begun to undergo the
decomposition produced by fermentation, but has not yet
completed the change. It is well known that nothing
more seems to be necessary than to begin the fermentative
process in wort; the process then goes on of itself. The
curious have been anxious to know whether a high tem-
perature (96° or 100°) might not be substituted in distil-
leries for the great quantities of yeast at present employed.

There is but a very small quantity of yeast mixed with
the wort in the fermenting process, about a gallon of yeast
for every three barrels of wort. Very soon after the
yeast has been mixed with the wort, an intestine motion
begins to appear in the liquid ; air-bubbles separate from
it, and a froth collects slowly upon the surface. This’
froth is of a yellowish-gray colour. It has the appear-

_ance of cream at first; but in a few days it collects in
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considcrable quantities, especially if the weather be warm.
At the same time, the temperature of the wort increases,
and a very considerable quantity of carbonic acid gas is
given out by it. The increase of temperature which takes
place during the fermenting of ale may be stated, on an
. average, to amount to 12° or 15°. Sometimes it amounts
to 20°, and sometimes does not exceed 6°. DBut, in such
cases, there is gencrally some fault in the skill of the
brewer. In slow fermentations, the degree of heat at
which the wort is pitched is from 50° to 55°. When the
gyle comes to a head, the yeast that forms on the surface
is beat in, and this process continues from nine to twelve
days. As soon as the ale is judged to be sufficiently
attcnuated, it is run from bencath the yeast into barrels.

The wort, in quick fermentation, is mixed with yeast
at from 60° to 65° of heat. The yeast is permitted to
form on the head of the gyle, and gives out carbonic acid
until it begins to turn viscid, and tends to sink down
through the wort. This takes place in from thirty-six to
* forty-eight hours. It is then mixed well in the gyle, and
run into barrels, where it ferments and works over for
forty-cight hours, requiring to be regularly filled up, at
first every two hours for the first twelve hours, then every
four hours, until it gradually comes to yeast, and ceascs
working out of the barrels.

There are two distinet methods of formentation. The
quick fermentation is that by which porter is made, and
ale generally, throughout England. The slow fermentation
is the practice in brewing ale in Edinburgh and in.Scot-
land. In both methods, the decomposition of the glucosin

and the formation of alcobol go on until the ale is finished,
g
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and either run into barrels, as in Edinburgh, or until the
fermentation ceases in the barrels, as in England. This
latter is the proper term for clcansing. In general,
English brewers know nothing about attenuation. Their
practice of fermenting at a high heat forces on the gyle
8o rapidly, that as soon as ready, which is within forty-
eight hours, they must run the wort into barrels, to check
the heat and bring it to cleanse into ycast, which docs not
begin to form until twelve or fourteeu hours after the wort
is first run into barrels. The repeated filling of the barrels
a8 the wort flows out, being equivalent to the beating in
of the head of the yeast for some days by the Scotch
_brewers. :

Many of the Edinburgh brewers attenuate their high-
priced bottled ales as low as they can carry it with safety,
* for the purpose of making it keep. The weak draught
- " ale is not attcnuated so much. This gives it a fulness to
_ the taste, .

Cleansing is a name given to the last of the processes
of brewing. When the violence of the fermentation is
over, the head of yeast which covers the top of the fer-
menting-tan diminjshes in height by the gradual escape
of carbonic %, wittch heaved itinto bubbles. If the
wort were allowed to remain in the gyle-tun after this has
happened, the yeast would again mix with it; and the
consequence would be a disagrceable bitter taste, known
among brewers by the name of “yeast bitter.”” The fer-
mentation would likewise continue, though in a languid
manner, and the ale would soon run into acidity. These
accidents'are provented by drawing off the ale into casks,
and this is called ¢ cleansing.”
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The casks are filled quite full, and left with their bungy
open. The temperature of the ale is lowered, by drawing
off from the gyle-tun, which lowers its temperature and
checks its fermentation. For this reason, the cleansing
is sometimes practised in summer, when the elevation of
temperature in the wort is at its height.

It has becn repeatedly observed that a curious circam-
stance takes place during the cleansing, not very easily.
accounted for. If we take the temperature of the ale at the
upper surface of the gyle-tun, and then observe the tem.
perature of the ale when it flows from the stopcock at the
bottom of the tun, we shall generally find it one or two
degrees hotter in this latter place than at the former.
Very naturally, we ought to expect the b:ghest tempera-
ture at the top of the gyle-tun. 2

The ale still continues to ferment after it is put into the
small casks; but ag these casks are always kept full, the
yeast, as it comes to the surfuce, flows out at the bung, and

thus separates altogether from the beer. It is this sepa- = °

ration that has induced brewers to distinguish it by the
name of cleansing. In these casks, then, the ycast divides
itself into two portions. The greater part rises up with
the carbonic acid evolved, and flows out at the bunghole ;
while another portion subsides to the bottom, and consti-
tutes what is called the dregs of the beer. It is essential
to the cleansing that the casks should be always full—
otherwise the yeast will not run off, and the beer will not
become transparent. This object is accomplished in small
breweries by a man constantly going round and filling up
the casks as they work down. In the London breweries
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there is an ingenious mechanical contrivance which
answers the purpose perfectly.

_ The beer will usually be clear as soon as the fermenta-
tion has subsided. It is bunged up in the casks, and pre-
served for sale; or in London, where the quantity is too
great for this, the beer is removed into large stone vats,
capable of holding several thousand barrels, from which
it is gradually distributed to the consumers.

The beer is sent to the public-houses in London, com-
mouly, as soon as fermentation is over, and before it has
had time to become fine. It is usual to send along with
it a quantity of finings, as it is called ; that is, a solution
of isinglass in weak sour beer, made from a fourth mash
of the same malt. A certain quantity of this is put in
every cask by the publican. It forms a kind of web at
the surface of the liquid ; and, gradually sinking to the

- bottom, carries with it all the flocculent matter, and leaves
the beer transparent.

. ALE AND BEER.
- THESE two words, in Great Britain and this country,
are applied to two liquors obtained by fermentation from
the malt of barley; but they differ from each other in
several particulars. Ale is light-coloured, brisk, and
sweetish, or at least free from bitter; while beer is dark-

- coloured, bitter, and much less brisk. What is called
porter, in England, is a specics of beer; and the term
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porter at present signifies what was formerly called strong
beer. The original difference between these two. liquids
was owing to the malt from which they were prepared.
Ale malt was dried at a very low heat, and consequently
was of a pale colour; while beer or porter malt was dried
at a higher temperature, and had of consequence acquired
a brown colour. This incipient charring had developed a
peculiar and agreeable bitter taste, which was communi-
cated to the beer along with the dark colour. This bitter
taste renders beer more agreeable to the palate, and less
injurious to the constitution, than ale. It was conse-
quently manufactured in greater quantities, and soon be-
came the common drink of the lower ranks, wherever it
was introduced.

When malt became high-priced, in consequence of the
heavy taxes laid upon it, and the great increase in the
price of barley which took place during the war of the
Trench revolution, the brewers found out that a greater
quantity of wort of a given strength could be prepared
from pale malt than from brown malt. The consequence
was, that pale malt was substituted for brown malt in the
brewing of porter and beer.

It is not to be understood that the whole malt employed
was pale, but the greater proportion of it. The wort,
of course, was much paler than before, and it wanted that
agreeable bitter flavour which characterized porter and
made it so much relished by most palates. Several en- .

_ deavours were made by brewers by artificial additions to
remedy these defects. They prepared an artificial colour.
ing matter, by heating a solution of coarse sugar in an
iron boiler till it became black, and was reduced to the
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consistency of treacle. The smoke issuing from it was
then set on fire, and the whole was allowed to burn for
about ten minutes, when the flaine was extinguished by put-
ting a lid on the vessel. A certain quantity of water was
mixed with this substance before it was cold. The porter
is coloured by adding about two pounds of this colour-
ing matter for every barrel of wort, while in the copper.
Some brewers make their colouring matter with infusion
of malt instead of sugar; and, in 1809, M.de Roche took
out a patent for preparing the colouring matter from
the husks of malt, by burning them like coffee, and then
infusing them in water. It is believed that all theso
colouring matters are of the same nature: of course,
the brewer ought to employ that one of them which is
cheapest. ‘ ‘

To supply the place of the agreeable bitter which was
communicated to porter by the use of brown malt, various
substitutes were tried. Quassia, cocculus indicus, and, we
believe, even opium, were employed in succession ; but none
of them were found to answer the purpose sufficiently.

The usual limits of the wort of strong ale may be stated
at from 60 to 120 pounds per barrel, or from the specifio
gravity 1:064 to 1:11275 at the temperature of 60°. The
highest-priced ales also are not always the strongest, be-
cause the price depends in a great measure on the reputa-
tion of the brewer. The fermentation of ale is not car-
ried far; and the consequence is that a considerable por-
tion of the saccharine matter still remains in the liquid,
apparently unaltered. Traces of starch may be still de- .
tected in strong ale, even after it has beén kept some time
in bottles, by means of an infusion of nut-galls.
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No arbitrary rule, however, can be laid down for the
attenuation of the wort during the process of fermenta-
‘tion, as that must depend on the views of the brewer.
Within the last five years, the Edinburgh brewers have not
carried the attenuation of their ales, especially of that
made to be used on draught, so far down as formerly..
But in all cases, regard must be had to the time the ale
is intended to be kept, and the season of the year.

Strong ale is much stronger than most specimens of -
porter. The average specific gravity of porter wort, ac-
cording to Shannon, as deduced by the saccharometer, is
1-0645, which indicates 60 pounds per barrel of saccharine
extract. Thus we see the reason why it is so much less
glutinous and adhesive than strong ale. Porter under-
goes much less fermentation than ale, according to the
statement of many who have written on this subject; but
we have not very accurate information on the subject.
According to the experiments of Mr. Brande, brown stout,
which is the strongest porter made in London, contains
68 per cent. by measure, of alcohol of the specific gravity
0-825.

* There are three kinds of malt used by the brewers in
London, to wit, pale malt, amber malt, and brown malt.
Each of these is mashed separately, and the worts from
each are afterward mixed together in the same ferment-
ing vessel. In some breweries there are three separate
mash-tuns. The custom, in other breweries, is to mash
once kind of malt the first day, another kind the second
day, and a third kind the third day. The first day’s wort
is put into the fermenting-vessel, and mixed with yeast ;
and the other two worts are added to it successively as
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they are formed. It will thus be perceived that it is very
difficult to determine with accuracy the strength of the
worts_ in most breweries. It could only be domo by
knowing the quantity of wort from each mash, and its spe-

. cific gravity when let into the fermenting-vessel. Oaly

two or three days are occupied in the fermentation of

-porter, 8o the process is carried through rapidly.

Various proportions of pale and brown malt are used
in different breweries. One of the best breweries in Lon-
don is said to use ncarly two parts of pale malt to one
part of brown.

PLAN, MACHINERY, AND UTENSILS OF A
GREAT BREWERY.

F1as. 7 and 8 represent the arrangemcat of the utensils
and machinery in a porter brewery on the largest scale;
in which however it must bo obscrved that the elevation,
fig. 7, is in a great degree imaginary as to the plane upon
which it is taken ; but the different vessels are arranged
80 as to explain their uses most readily, and at the same
time to preserve, as ncarly as possible, the relative posi-
tions which are usually assigned to each in works of this
nature. .

The malt for the supply of the brewery is stored in vast

_ granaries or malt-lofts, usually situated in the upper part
- of the buildings. Of these only one has been represented

at A, fig. 7; the others, which are supposed to be on each
side of it, cannot be seen in this view. Immediately be-
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nenth the granary A, on the ground-floor, is the mill ; in
the upper story above it, are two pairs of rollers, figs. §,

4 8y




50 THE COMPLETE PRACTICAL BBEWER.

"6, and 7, under a, a, for bruising or crushing the grains
-of the malt. In the floor, beneath the rollers, are the
millstones b, b, where the malt is sometimes ground, in-
stead of being merely bruised by passing between the
rollers, under q, a.

‘When the malt is prepared, it is conveyed by a trough
into a chest d, to the right of , from which it can be
elevated by the action of a spiral scrow, fig. 8, enclosed in
the sloping tube e, into the large chest or bin B, for hold-
ing ground malt, situated immediately over the mash-tun
». The malt is rescrved in this bin till wanted, and it is
then let down into the mashing-tun, where the extract is
obtained by hot water supplied from tho copper @, scen to
the right of B.

The water for the service of tho brewery is obtained
from the well E, seen bencath the mill to the left, by a_
lifting-pump worked by a stcam-engine; and the forcing-
pipe f of this pump conveys the water up to the large re-
servoir or waterback F, placed at the top of the engine-
house. From this cistern, iron pipes arc daid to the cop-
per 6, (on the right hand side of the figure,) as also to
every part of the cstablishment where cold water can bo
wanted for cleansing and washing the vessels. The copper -
G can be filled with cold water by merely turning a cock;
and theé water, when boiled therein, is conveyed by the
pipe g into the bottom of the mash-tun p. It is intro-
duced beneath a false bottom, upon which the malt lies,
and, rising up through the holes in the false bottom, it
extracts the saccharine matter from the malt; a greater
or less time being allowed for the infusion, according to
circumstances. * As soon as the water is drawn off from
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the copper, fresh water must be let into it, in order to be
ready for boiling the sccond mashing; because the copper
must ot be left empty for a moment—otherwise the in-
tense heat of the fire would destroy its bottom.

For the convenienco of thus letting down at once as
much liquor as will fill the lower part of the copper, a
pan or second boiler is placed over the top of the copper,
as seen in fig. 7, and the steam rising from the copper
communicates a considerable degree of heat to the con-
tents of the pan, without any expense of fuel. This will
be more minutely described further on. (See fig. 11.)

While the process of mashing is going on, the malt is
agitated in the mash-tun so as to expose every part to the
action of the water. This is done by a mechanism con-
tained within the mash-tun, which is put in motion by a .
horizontal shaft above it, H, leading-from the mill. The
mash-machine is shown separately in fig. 10. When the
operation of mashing is completed, the wort or extract is
drained down from the malt into the vessel 1, called the
underback, immediately below the mash-tun, of like di-
mensions, and situated always on a lower level, for which
rcason it has reccived this name.

The wort does not remain here longer than is necessary
to drain off the whole of it from tho tun above. Then it
is pumped up by the three-barrelled pump %, into the pan
abovo the top of the copper, by a pipe which cannot be
scen in this section. The wort remains in the pan until
the water for the succecding mash is discharged from the
copper. But this delay is no loss of time, because the
heat of the copper and the steam arising from it prepare
the wort, which had become cooler, for boiling.
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Immediately after the copper is empty, the first wort is
let down from the pan into the copper, and the second
wort is pumped up from the underback into the upper
pan. The proper proportion of hops is thrown into the
copper through the near hole, and then the door is shut
down and screwed fast, to keep in the stecam, and cause it
to rise up through pipes into the pan. Thus it is forced
to blow up through the wort in tho pan, and communi-
cates 80 much heat to it, or water, called liguor by the
brewers, that either is brought near to the boiling-point.
The different worts succeed each other through all the
different vessels with the greatest regularity, so that there
is no loss of time, but every part of the apparatus is
constantly employed. When the boiling bas continued
a sufficient period to coagulate the grosser part of the
extract, and to evaporate part of the water, the con.
tents in the copper are run off through a large cock into
the jackback K, below G, which is a vessel of sufficient di-
mensions to contain it, and provided with a bottom of cast.
iron plates, perforated with small holes, through which
the wort drains and leaves the hops.

The hot wort is drawn off from the jackback through
the pipe A, by the three-barrelled pump, which throws it
up to the coolers L, L, L; this pump being made with
different pipes and cocks of communication, to serve all the
purposes of the brewery except that of raising the cold
water from the well.

The coolers 1, L, L are very shallow vessels, built over
one another in several stages; and that part of the build-
ing in which they are contained is built with lattice-work
or shutter-flaps, on all sides, to admit free currcnts of air.
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After the wort is sufficiently cool to put to the first fer-
mentation, it is carried through pipes from all the different
coolers to the large formenting-vessel or gyle-tun M, which,
with another similar vessel behind it, is of sufficient capa-
city to contain all the beer of one day’s brewing. )
Whenever the first fermentation is concluded, the beer
is drawn off from the great fermenting-vessel M, into the
small fermenting-casks, or cleansing-vessels N, of which
there aro a grcat number in the brewery. They are placed
four together, and to each four a common spout is pro-
vided to carry off the yeast and conduct it into the
troughs u, placed bencath. The beer remains in these
cleansing-vessels till tho foermentation is complotod ; and
it is then put into the storo-vats, which are casks or tuns
of immense size, whero it is kept till wanted, and is final- -
ly drawn off into barrels and sent away from the brewery.
The store-vats are not represented in the figure. They are
of a conical shape and of diffcrent dimensions, from fiftecn
to twenty feet diameter, and usually from fifteen to twen-
ty feet in depth. The steam-engine which puts all the
machinery in motion is exhibited in its placo, on the left
side of the figure. On the axis of the large fly-wheeol is
a bevelled spur-wheel, which turns another similar wheel
upon the end of a horizontal shaft, which extends from
the engine-house to the great horse-wheel, set in motion
by means of a spur-wheel. The horse-wheel drives all
the pinions for the millstones &, b, and also the horizontal
axis which works the three-barrelled pump & Tho rol-
lers a, a are turned by a bevel wheel upon the upper end
of the axis of the horse-wheel, which is prolonged for

that purpose; and the horizontal shalft i, for the mash-
LU )




5¢ THE COMI'LETE PRACTICAL BREWER.

ing-engine is driven by a pair of bovel wheels. There is
likewise a sack-tackle, which is not represented. Itisa
machine for drawing up the sacks of malt from the court-
yard to the highest part of the building, whence the sacks
are wheeled on a truck to the malt-loft A, and the con-
tents of the sacks are discharged.

The horse-wheel is intended to be driven by horses
occasionally, if the steam-engine should fail ; though such
is not often the case at the present day, as the steam-en-
gine is brought to great perfection.

. Fig. 8 is a representation of the fermenting-house at the
brewery of Messrs. Whitbread and Company, Chiswell
street, London, which is said to be one of the most complete
in its arrangement in the world : it was erected after the
plans of Mr. Richardson, who conducts the brewing at those
works. The whole of fig. 8 is to be considered as devoted
to the same object as the large vessel M, and the cask N,
fig. 7. In fig. 8, » » is the pipe which leads from the dif-
ferent coolers to convey the wort to the great fermenting
vessels or squares M, of which there are two, one behind
the other; / ./ represents a part of the great pipe which
conveys all the water from the well E, fig. 7, up to the
water-cistern .  This pipe is conducted intentionally up
the wall of the fermenting-house, fig. 8, and has a cock
in it, near r, to stop the passage. Immediately beneath
this passage a branch-pipe p procecds and enters a large -
pipe z «, which has the former pipe » withinside of it.
From the end of the pipe z, nearest to the squares M, an-
other branch n n procceds, and returns to the original
pipes, with a cock to regulate it. The object of this ar-
rangement is to make all or any part of the cold water

o B
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flow through the pipe z z, which surrounds the pipe r,
formed only of thin copper, and thus cool the wort pass-
ing through the pipe r until it is found by the thermo-
meter to have the exact temperature which is desirable
before it is put to ferment in the great square M. By
. means of the cocks at r and p, the quantity of cold water
passing over the surface of the pipe » can be regulated at
pleasure, whereby the heat of the wort, when it enters
into the square, may be adjusted within half a degree.
"When the first fermentation in the squarcs M, M is
finished, the beer is drawn off from them by pipes marked
v, and conducted by their branches w, w, w, to the different
rows of fermenting-tuns, marked N, N, which occupy the
greater part of the building. In the hollow between
cevery two rows are placed largo troughs to contain the
yeast which they throw off. The figure shows that the
small tuns are all placed on a lower level than the bottom
of the greatest vessel M, 8o that the beer will flow into
them, and, by hydrostatic equilibrium, will fill them to
the same level. When they are filled, the communication-
cock is shut; but as the working off of the ycast dimi-
- nishes the quantity of beer in cach vesscl, it is necessary
to replenish them from time to time. " For this purpose
the two large vats o, o are filled from the great squares »,
M, before any beer is drawn off into the small cask N, and
this quantity of beer is reserved at the higher level for
* filling up. The two vessels o, o are, in reality, situated
between the two squares M, M; but they have necessarily
been placed thus in this section, in order that they may
be seen. ,
Near cach filling-up tun o is a small cistern 1, commu-

g
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nicating with the tun o by a pipe, which is closed by a
float-valve. The small cisterns ¢ are always in communi-
cation with the pipes which lead to the small fermenting-
vessel N ; and therefore the surface of the beer in all the
tuns and in the cisterns will always be at the same level ;
and as this level subsides by the working off of the yeast
from the tuns, the float sinks and opens the valve, 80 as
to admit a sufficiency of beor from the filling-up tuns o,
to restore the surface of the beer in all the tuns, and also
in the cistern ¢, to the original level.

In order to carry off the yeast which is produced by
the fermentation of the beer in the tuns 0,0, & conical iron
dish or funnel is made to float upon the surface of the
beer which they contain; and from the centre of this
funnel a pipe o descends, and passes through the bottom
of the tun, being packed with a collar of leather, so as to
be water-tight; at the same time that it is at liberty to-
slide down, as the surface of the beer descends into the
tun. The yeast flows over the edge of this funnel-shaped
dish, and is conveyed down the pipe to a trough beneath. *

Beneath the fermenting-house are large arched vaults
P, built with stone, and lined with stucco. The beer ia
let down into these in casks, as soon as it is sufficiently
fermented, and is there kept until called for. These
vaults are used at Mr. Whitbread’s brewery, instead of
the great stonc vats which have been before spoken of,.
and are in some respects preferable, because they preserve
a greater equality of temperature, being beneath the sur-
face of the earth.

The malt-rollers, or machines for bruising the grains.
of the malt, (figs. 6, 6,) have been already dcscribed..
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The malt is shot down from A, fig. 7, the malt-loft, into
thic hopper; and from this it is let out gradually through
a sluice or sliding shuttle a, fig. 7, and falls between the
rollers.

Fig. 9 is the screw by which the ground or bruised
malt is raised up, or conveyed from one part of the brew-
ery to another. X is an inclined box or trough, in the
centre of which the axis of the screw H is placed; the
spiral iron plate or worm which is fixed projecting from
the axis, and which forms the screw, is made very nearly
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to fill the inside of the box. By this means, when the
screw is turned round by the wheels E, F, or by any other
means, it raiscs up the malt from the box d, and delivers
it at the spout a. '

This screw is equally applicable for conveying the malt
horizontally in- a trough x as slantingly; and similar
machines are employed in various parts of breweries, for
conveying the malt wherever the situation of the works
requircs. ' 4 '

Fig. 10 is the mashing-machine. a a is the tun, made
of wood staves-hooped together. In the centre of it rises
a perpendicular shaft b, which is turned slowly round by
means of the bevelled wheels ¢, u at the top. ¢, c are two
arms, projecting from the axis, and supporting tho short
vertical axis d of the spur-wheel z, which is turned by the
spur-wheel w; so that when the central axis b is made to
revolve, it will carry the thick short axle & round the tun
in a circle. That axle d is furnished with'a number of
arms ¢, ¢, which have blades placed obliquely to the plano
of their motion. When the axis is turned round, these
arms agitate the malt in the tun, and givo it a constant
tendency to risc upward from the bottom.

The motion of the axle d is produced by a wheel z, on
the upper end of it, which is turned by a wheel w, fas-
tened on the middle of the tube &, which turns freely
round upon its central axis. Upon a higher point of the
same tube  is a bevel wheel o, receiving motion from a
bevel wheel ¢, fixed upon the end of the horizontal axis
nn, which gives motion to the whole machine. This
same axis has a pinion p upon it, which gives motion to
the wheol 7, fixed near the middle of a horizontal axle,
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which, at its left-hand end, has a bevel pinion ¢, working
_the wheel u, before mentioncd. By these means, tho
rotation of the central axis b will be very slow, compared
with the motion of the axle d; for the latter will make
seventeen or eighteen revolutions on its own axis in the



PLAN OF A BREWERY. 61

same space of time that it will be carried once round the
tun by the motion of the shaft b, At the beginning of the
operation of mashing, the machine is made to turn with a
slow motion; but, after having wetted all the malt by one
revolution, it is driven quicker. For this purpose, the as-
cending shaft g, which gives motion to the machine, has
two bevel wheels &, 7, fixed upon a tube fg, which is
fitted upon a central shaft. ‘

Thcsoqvhc\els actuax the wheels m and o, upon the end
of the horizontal shaft\n ny but the distance between the
two wheels 7 and ¢ is such that they cannot be engaged
both at once with the wheels m and o; but the tube fg,
to which they are fixed, is capable of sliding up and down
on its central axis sufficiently to bring either wheel 4 or ¢
into gear with its corresponding wheel o or m, upon the
horizontal shaft ; and as the diameters of n o and im are
of very diffcrent proportions, the velocity of the motion
of the machine can be varied at plcasure, by using one or
the other. /% and Z are two levers, which are forked at
their extremitics, and embrace collars at the ends of the
tube fg. These levers being united by a rod 7, the handle
k gives the means of moving the tube fg, and its wheels
h, %, up or down, to throw cither the one or the other wheel
into gear.

The object of boiling the wort is not merely evaporation
and concentration, but extraction, coagulation, and, finally,
. combination with the hops; purposes which are better ac-
complished in a deep confined copper, by a moderate heat,
than in an open shallow pan with a quick fire. The cop-
per, being incased above in brickwork, retains its digesting
temperature much longer than the pan could do. The
N ]
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waste steam of the close kettle, moreover, can be economi-
cally employed in communicating heat to water or weak
worts; whereas the exhalations from an open pan would
Pprove a nuisance, and would need to be carried off by a
hood. The boiling has a fourfold effect: 1. It concen-
trates the wort; 2. During the earlier stages of heating, it
converts the starch into sugar, dextrine, and gum, by
means of the diastase; 3. It extracts the substance of the
hops diffused through the wort; 4. It coagulates the albu-
minous matter present in the grain, or precipitates it by
means of the taunin of the hops.

The degree of evaporation is regulated by the nature of
the wort and the quality of the beer. Strong ale and
stout for keeping, require more boiling than ordinary por-
ter or table-beer brewed for immediate use. The propor-
tion of the water carried off by evaporation is usually from -
one-seventh to one-sixth of the volume. The hops are in-
troduced during the progress of the cbullition. They
serve to give the beer not only a bitter aromatic taste, but
also a keeping quality, or they counteract its natural ten-
dency to become sour; an effeot partly due to the precipi-
tation of the albumen and starch, by their resinous and
tanning constitucnts, and partly to the antifermentable
properties of their lupuline, bitter principle, cthercous oil,
and resin. In these respects, there is none of the bitter
plants which can be substituted for hops with advantage.
For strong beer, powerful fresh hops should be selected ;
for weaker beer, an older and weaker article will suffice.

The hops are either boiled with the whole body of the
wort, or extracted with a portion of it, and this concen-
trated cxtraot added to the rest. The stronger the hops



e N e

e T Fea

PLAN OF A BREWERY. : 63

are, the longer time they require for extraction of their
virtues ; for strong hops, an hour and a half or two hours
boiling may be proper; for a weaker sort, half an hour or
an hour may be sufficient ; but it is never advisable to
push this process too far, lest a disagreeable bitterness,
without aroma, be imparted to the beer. In most brew-
erics, it is the practice to boil the hops with a part of the
wort, and to filter the decoction through a drainer, called
the jack hopback. The proportion of hops to malt is
very various; but, in general, from a pound and a quarter
to a pound and a half of the formerare taken for one hundred
pounds of the latter in making good table-beer. For por-
ter and strong ale, two pounds of hops are used, or even
more : for instance, one pound of hops to a bushel of malt,
if the beer be destined for ‘the consumption of India or
other warm climates.

_ During the boiling of the two ingredients, much coagu-
latcd albuminous matter, in various states of combination,
makes its appearance in the liquid, constituting what is
called the dreaking or curdling of the wort, when nume-
rous minute flocks aro scen floating in it. The resinous,
bitter, and oily-cthercous principles of the hops combine
with the sugar and gum, or dextrine of the wort; but for
this effcet they require time and heat; showing that the
boiling is not a process of mere evaporation, but one of che-
mical reaction. A yellowish-green pellicle of hop-oil and
resin appears upon the surface of the boiling wort, in a
somewhat frothy form : when this disappears, the boiling
is presumed to be completed, and the beer is strained off
into the cooler. The residuary hops may be pressed and .
used for an inferior quality of beer; or they may be
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Fig. 11.

boiled with fresh wort, and be hdded to the next brewing
charge.

Figs. 11, 12, represent the copper of a London brewery.
Fig. 11 is a vertical section ; fig. 12 a ground-plan of the
fire-grate aud flue, upon a smaller scale: a is the close
copper kettle, having its bottom convex within ; b is the
open pan placed upon its top. From the upper part of
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Fig.12.

the copper, a wide tube ¢ ascends, to carry off the steam
generated during the ebullition of the wort, which is con-
ducted through four downward-slanting tubes d, d, (two
only are visible in this section,) into the liquor of the
pan b, in order to warm its contents. A vertical iron
shaft or spindle ¢ passes down through the tube ¢, nearly
to the bottom of the copper, and is there mounted with an
iron arm, called a rouser, which carries round a chain hung
in loops, to prevent the hops from adhering to the bottom
of the boiler. Three bent stays £ are stretched across the
interior, to support the shaft by a collet at their middle
junction. The shaft carries at its upper end a bevel wheel
g, working into a bevel pinion upon the axis &, which may
be turned either by power or by band. The rouser shaft
may be lifted by meaus of the chain 7, which, going over
two pulleys, has its end passed round the wheel and axle
%, and is turned by a winch : 7 is a tube for conveyxng the
waste stcam into the chimney m.

The heat is applied as follows :—For heating the colossal
ooppers of the London browerics, two separate fires are
required, which are scparated by a narrow wall of brick-

work, », figs. 11,12. The dotted circle «’ o’ indicates the
"

Y
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largest circumference of the copper, and ¥ its bottom ;
0,0 are the grates upon which the coals are thrown, not
through folding doors, (as of old;) but through a short
slanting iron hopper, shown at p, fig. 11, built in the wall,
and kept constantly filled with the fuel, in order to exclude
the air. Thus the lower stratum of coals gets ignited be-
fore it reaches the grate. Above the hopper p a narrow
channel is provided for the admission of atmospherical air,
in such quantity mercly as may be requisite to complete
the combustion of the smoke of the coals. Behind each
grate there is a fire-bridge », which reflects the flame up-
ward, and causcs it to play upon the bottom of the copper.
The burnt air then passes round the copper in a semicir-
cular flue ss, from which it flows off into the chimney m,
on whose undér end a sliding damper-plate ¢ is placed for
tempering the draught. When cold air is admitted at this
orifice, the combustion of the fuel is immediately checked.
There is, besides, another slide-plate at the entrance of
the slanting-flue into the vertical chimney, for regulating
the play of tho flime under and around the copper. If
the plate ¢ be opened, and the other plate shut, the power
of the fire is suspended, as it ought to be, at the time of
emptying the copper. Immediately over the grate is a
brick arch u, to protect the front edge of the copper from
the first impulsion of the flame. Tho chimney is sup-
ported upon iron pillars, v, v; w is a cavity closed with a
slide-plate, through which the ashes may be taken out
from behind, by means of a long iron hook.

Fig. 18 rcpresents ono of the sluicecocks which are
used to make the communications of the pipes with the
_ pumps, or other parts of the brewery. BB rcpresents the
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Fig.13.

pipe in which the cock is placed. The two parts of this
pipe are screwed to the side of a box c ¢, in which a slider
A rises and falls, and intercepts, at pleasure, the passage
of the pipe. The slider is moved by the rod a. This
passes through a stuffing-box, in the top of the box which
contains the slider, and has the rack b fastened to it. The
rack is moved by a pinion fixed upon the axis of a handle
¢, and the rack and pinion are contained in a frame d,
which is supported by two pillars. The frame contains a

small roller behind the rack, which bears it up toward the ~

pinion, and keeps its teeth up to the teeth of the pinion.
The slider A is made to fit accurately against the internal
surface of the box 0, and to bear against this surface by
the pressure of a spring, so as to make a perfectly close
fitting. .
. Fig. 14 is a small cock to be placed in the side of the
great store-vats, for the purpose of drawing off a small
" quantity of beer, to tasta and try its quality. A is a part
of the stave or thickness of the great store-vat; into this
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Fig. 14.

the tube B of the cock is fitted, and is held tight in
its place by a nut a a, screwed on withinside. At the
other end of the tube B, a plug c is fitted, by grinding it
into a cone, and it is kept in by a screw. This plug hasa
hole up the centre of it,.and from this a hole proceeds
sidewise, and corresponds with a hole made through the
side of the tube when the cock is open ; but when the
plug ¢ is turned round, the hole will not coincide, and then
the cock will be shut. b is the handle or key of the cock,
by which its plug is turned to open or shut it: this handle
is put up the bore of the tube, (the cover E being first un-
screwed and removed,) and the end of it is adapted to fit
the end of the plug of the cock. The handle has a tube
or passage bored up it, to convey the beer away from the
cock when it is opened, and from this a passage f; through
the handle, leads, to draw the beer into a glass or tumbler.
The hole in the side of the plug is so arranged, that,
when the handle is turned into a perpendicular direction,
with the passage / downward, the cock will be open. The
intention of this contrivance is that there shall be no con-
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siderable projection beyond the surface of the tun; because .
it sometimes happens that a great hoop of the tun breaks,
and, falling down, its great weight would strike out any
cock which had a projection ; and if this happened in the
night, much beer might be lost before it was discovered.
The cock above described, being almost wholly withinside,
and having scarcely any projection beyond the outside sur-
face of the tun, is securc from this accident. -

Fig. 15 is a small contrivance of a vent-peg, to be
screwed into the head of a common cask when the beer is
to be drawn off from it, and it is necessary to admit some
air to allow the beer to flow. A A represents a portion of
the head of the cask into which the tube B is screwed.
The top of this tube is surrounded by a small cup, from
which project the two small haudles c, c, by which the
peg is turned round to screw it into the cask., The cup
round the other part of the tube is filled with water ; into
this a small cup D is inverted; in conscquence, the air
can gain admission into the cask when the pressure within
is 8o far diminished that the air will bubble up through
the water, and enter beneath the small cup p.
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PRACTICAL PROCESSES OF BREWING.

UNDER this head we will speak of the different processes
of brewing, as practised in different countries; of the
process of brewing porter on a small scale; of the most
approved method of malting and brewing, brewing En-
glish home-brewed ale, &o. &o.

"' The difference of the English and Scotch methods of
ale-brewing consists—1. In mashing. The English brewers
run the water, at a temperaturo of 170° Fahrenheit, through
the malt from the bottom of the mash-tun, and stir each
mash. The Scotch brewers, on the contrary, fill the
mash-tun with a sufficient quantity of water for the first
mash, at a temperature of 175° into which they run
down the malt: they stir the first mash, preferring the
use of oars to the mashing-machine, which latter they
think taints the wort. The succeeding mash is effected by
sparging or sprinkling at 180°, which commenccs at the
time the first mash is drawn by the taps; and this sparg-
ing goes on constantly until they obtain the full quantity
of worts required for the brewing. In boiling the worts,
the English brewers, baving drawn a sufficient quantity
of wort from the mash, boil down to strength generally
about two or two and a half hours. The Scotch draw a
shorter quantity of worts, and boil down to strength gene-
rally in one hour and a half. 2. In fermenting the worts
the English pitch at a high temperature, from 62° to 65°,
and bring the gyle forward to cleanse into barrels within
forty-eight hours. The Scotch ferment at a low tempera-
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ture, from 50° to 55°, and work the gyle from eight to
ten days, beating in the head of yeast occasionally, until
the attenuation is judged completed, when they run the
. ale from béneath the yeast into barrcls, where no more
fermentation takes place. English brewers, in cleansing,
mix the yeast on the head of the gyle with the wort, and
run the whole brewing into barrels to cleanse: this is ac-
complished by keeping them regularly filled up until the
fermentation ccases, and as much yeast as possible sepa-
rated from the ale.. The Scotch cleanse in the gyle, as
already described. In both methods of fermentation,
which may be distinguished by the quick and slow method,
the judicious brewers of both countries never wish to carry
the degree of hecat more than ten degrees higher than
that at which the wort has been set to fermentation.
Thus it will at once be observed that, to give a practi-
cal detail of both processes of brewing, the object will be
much better accomplished by carrying through a descrip-
tion of a single brewing of ale by each of these methods.
It may not be amiss, before doing so, to take some notice
of matters connected with these two modes of brewing,
and of such previous preparing and judging of materials
as may be thought conducive toward producing ales of the
finest flavour and quality. .As we see there is 8o much
difference existing in the methods of brewing Scotch and
English ales, by which mode can that of the finest quality
be made? Itis a hard question to answer, and is of no
little importance. With common’ brewers, local prejudice
and taste must be so much studied, that in most places it
-i8"not safe for them to change their established system ;
"but in large towns this may be got over, where the advan-
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tage of improvement is so decided, and the sale quick,
that the chauge in the system of brewing cannot affect
the regular production sent off.

Brewers who adopt the Scotch system under such cir-
cumstances, may find it very advantageous; but to small
brewers, who do not brew but a few barrels three or four
times a weck, the adoption of the Scotch method would
not be so beneficial.

The difference in fermentation constitutes the principal
difference in the two systems. In many parts of this
country as well as in England, brewers mash two or three
times weekly, the whole year round. Were such to adopt
the Scotch mode of brewing, they must have eight or nine
gyles constantly in operation, which would be rather ex-
pensive. Where there is such a large stock on hand, it is
liable to run into the second fermentation, in the summer
months; and this forms a great objection to it. There are
parts, however, of the Edinburgh mode of brewing ale
which may be profitably adopted in most brewcries, with-
out in any degree deranging their usual methods of work-
ing; for instance, the method of sparging the mash, and in
shortening the time of boiling the worts : a judicious ap-
plication of these parts of the Scotch method to the quick
system of fermentation, would be of importance both
toward economy and improving the quality of the ale.

When the ale is intended to be bottled and kept for a

‘length of time without adding more hops, the Edinburgh
system is certainly the best to be adopted ; but when in-
tended for draught, and when the run is constant, and
‘the demand instantly to be supplied from the brewery all
‘the year, the English system is greatly preferable; so -
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much so, indced, that some of the Edinburgh brewers
have rather followed the English method in brewing their
ales to be drawn from the butt, and bhave found the alter-
ation of much advantage. Therefore it will be admitted
that both methods possess superior points to each other,
and that to a brewer who studies improvement, a know-
ledge of the two systems in practice may become valuable,
according to the circumstances in which he may be placed.

Ale which is brewed by private families in some parts
of England, is the best to be found in Great Britain.
With such, home-brewed ale is made and kept in a state of
perfection which ale of no other country has excelled.

If the best malt and hops are selected, the first mash
drawn of sufficient strength, and the second mash so regu-
lated as to make up the quantity of worts required for the
brewing, the boiling of the worts with.the hops, only con-
tinued so long as necessary to extract their aromatio bitter,
and the fermentation managed with judgment, ale is pro-
duced approaching to wine in quality, which may be kept
in fino condition and pure flavour for years. This home-
brewed ale is always made by thé process of stirring the
mashes, and of quick fermentation, so that it is quite evi-
dent that the superiority of one ale to another is not to be
attributed either to mashing or fermentation. Both in
England and Scotland, ales of an inferior quality are pro-
duced even when the best materials are within reach
of the brewer. If fine hops and malt are employed, this
should never happen.

Yet it is undeniable that a marked difference exists in
the quality of ale made in the same localities, where the
brewers uso equal quantities of malt and hops, tlio same

7
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kind of water, and work out the process by similar
methods.

In malting and brewing, there are a few points which
should be brought to bear, as much depends on them in
the production of good ale:

1. In malting, after the process of artificial germination
has been carried to that particular stage sufficient to sc-
cure the greatest outcome of starch, to kiln-dry the malt
by regularly increasing heat, from 100° to 150°. If the
kiln-heat is too low at first, the malt renews its growth
and begins to spring; when too high, it will blow or ex-
pand, and, when the heat is then rapidly increased, get
scorched. A great deal depends on kiln-drying; and
brewers who have maltings cannot give too much attention
to this branch of their business; nor to the next point,
which is to regulate their making of malt by the quautity
they employ in brewing, so as to contrive always to work
with as fresh-made malt as possible. With fine, recent-
made malt, hops of good quality, and common care and
skill in conducting the process of brewing, ales of the
richest flavour are sure to be the result. 2. In mashing,
to regulate the mash by heats suitable to the age and
quality of the malt in operation, and the state to which it
is crushed or ground. 3. The second mash is never to
be drawn to a greater length than can be boiled down to
" strength within that particular time necessary to cut
the worts and secure to the brewing the fine aromatio
bitter principle of the hops. 4. If fermenting by the
slow process, to regulate the heat of the gyle with such a
precision that the attenuation and inareasing heat of the
worts should be commensurate, slow, and progressive.
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By the use of the refrigeratory tube or worm this is
accomplished, and with which every gyle ought to be fitted
up; and if by the quick method, to watch the favourable
time for beating in the yeast; the cleansing mot to be
burried, but the worts allowed full time to strengthen the
yeast before it slackens; and in both methods to work
the gyle 80 as not to allow the worts to rise more than
10° or 11° of heat higher than when first pitched.
6. Cleansing after the formentation of the worts, either by
the quick or slow method. Thus, attenuation, or, in other
words, the partial resolution of the starch-sugar of the
malt into alcohol, and the preparation or cleansing of the
yeast from the liquor, are all processes which require the
brewer’s skill and experience to carry them through
properly. The ale is cleansed in the gyle by the slow me-
thod of fermentation; and when all is right, and the atte-
nuation brought down to the point desired, it is run into
the same casks which are sent out to the customer.

With the Edinburgh brewers, little or no fermentation
takes place, aud ale is never racked into other casks; but
in Alloa, Stirling, and Perth, which are the best districts
for brewing ale next to Edinburgh, they run the finished
ale into butts, and afterward rack into barrels, as orders
are exccuted. Those two methods of cleansing the gyle,
in the Scotch system of brewing, are particularly worthy
of the notice of the reader: both methods are the best
suitable to the respective localities. The Edinburgh
brewers pursue their method because their ale is sent out
at once to the customers’ cellars. The Alloa district brew
large quantities which are sent to Glasgow, and other
parts, generally for immediate use. In racking, the Alloa
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brewers prepare what they term fillings, which are worts
of the same brewing, set at the quick fermentation heat, 60°
or 62°, and use part of this store in racking, putting an
English pint into each barrel. The Edinburgh brewers
rely on the fine condition of their ale, and add nothing
whatever before sending out the stock. It has been ne-
ocessary to be particular, that brewers may undcrstand pre-
cisely the two methods of finishing the gyle by the Scotch
system.

Sometimes brewers overturn it into a clean tun or square,
to check too rapid fermentation and cool the whole brewing,
or to prepare for keeping a longth of time; but for imme-
diate consumption, the two methods above described are
adopted.

When cleansing by the English method, or quick fer-
mentation, one - point may be particularly brought to no-
tice : that is, when the working of the worts in the barrels
has nearly ceased, to fill and kecp them filled up with ale
of the same brewing, from a barrel which has been regu-
larly worked forward with the rest, and not to draw the
trough or plus-tub too close, for the sake of getting as
much wort scraped together as to finish the filling of the
barrcls. Some brewers pay attention to this necessary
precaution, but others do not; and whatever is useful in
brewery practice should be put on record.

- In such a complicated process as brewing, of course
there are many different opinions as to best methods of
carrying on the operation, but the whole at once resolves
into this :—From a given quantity of malt and hops, re-
quired the greatest possible quantity of ale of equal
strength and of the finest flavour. One man may produce
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twenty hogsheads of excellent ale from a given gnantity -
of malt and hops, and be esteemed accordingly ; but he
who can produce twenty-one hogsheads of as good ale
from the same quantity and quality of materials, must be
regarded as much more successful. h

~ Since the beginning of the present century, great pro- .
gress has beon made by practical chemists, who have .
turned their attention to investigating this very difficult
art, both in Europe and in this country. Their valuable
rescarches have placed it on the rational foundation of
science. Theories of the whole process are very nearly
cstablished that set every thing in its true light; and
practical brewers may, with common industry and rescarch,
very readily give a good reason for every part of the pro-
cess. The art of varying the operations of brewing, so
as to produce ale of a distinctive character, such as Edin-
burgh or English home-brewed, or common ale, must be
of advantage to every practical brewer.

In the course of the present remarks, time will not be
taken up in describing the utensils used in brewing, as they
have already been noticed.: It may be simply stated, how-
ever, that the copper is built so high as to command all
the other utensils of the brewery. The mash-tun is placed
as near it as convenient, and beneath is the underback,
large enough to contain the whole worts of the mash. In
overy brewery of magnitude, there are several boilers for
boiling the worts together, or separately, and preparing
" water for all other purposes. If all the utensils are pro-
perly placed, and are in good proportion to each other, it
is almost unnecessary to say that the working of the brew-

[
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ery is rendered more easy and economical, and the various
Pprocesses are carried on with greater ease and satisfaction.

The capacity or size of the utensils should always ex-
ceed the calculated quantity of the beer they are intended
to make. A boiler to brew twenty barrels of ale should
be large enough to hold from thirty-five to forty barrels of
water : it requires all that capacity to hold the worts drawn ™
from the mash, and which must be so reduced by evapora-
tion, in boiling and cooling down to strength. 'The boilers-
employed to boil the worts should regulate the size of all
the other utensils.

Sometimes fanners are placed over the coolers, to assist
in cooling the wort. Should the roof of the cooling-room
be low, or the situation confined, fanners are of course ad-
vantageous : but where it is high, and the apartment quite
large and roomy, with the windows sufficiently open, they
are prejudicial. It is to supply a deficiency in the construe-
tion of the cooling-room that they are used, and nothing
more, because they disturb the worts in the process of de-
positing the coagulated fecula and other vegetable sediment,
which, when retained, helps on the acetous fermentation af-
terward. Some intelligent brewers, it is well known, are
of tho opinion that the worts get rid of this sediment or pre-
cipitated fecula during the process of vinous fermentation,
and adduce the practice of distillers, who run these vege-
table remains into their gyles to increase their attenuation ;
but it has always been found that the purer the wort can
be got cooled down and pitched, the better and purer has
been the ale; and that where fanners were used, the da-
mage they occasioned was greater. than the risk of time
lost in cooling by atmospheric influence alone.
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Malting is a process which is well known and has been
often described ; but it may be remarked, that as tho arti-
ficial germination of barley, and kiln-drying to stop that
growth, which makes it into malt, is often part of the
brewer’s business, he ought, at the commencemcat of
each brewing, to be a judge of the malt in operation to
regulate his future proceeding.

Some writers have stated that the hordein or starch of
barley is converted into sugar by the process of malting ;
this does not stand the test of more recent investigation :
neither is it correct to say that this process either destroys
vegetablo life or effects a change in its constitucnt prin-
ciples; the only change that takes place is, that barley,
during the process of artificial germination, loses part of
its gluten and mucilage, which are taken up by the root-
lets and acrospire, with a small portion of sugar, which is
developed at the same time as nourishment for these parts
of the corn. :

When malt is crushed and coarsely ground, and treated
with twice its weight of water at a temperaturo of 160° to
180°, and allowed to digest or infuse for two or three
hours, it is converted into glucosin or starch-sugar, and
held in solution. This is simply the process of mashing
to make strong ale. Therefore, in preparing the malt to
" undergo this process, the brewer must judge from its ap-
pearance in colour and quality how far it may be most
profitable to grind it rough or small, to obtain the strong-
est wort. During the course of the ycar, he may have
various qualities to operate with, and it requires skill and
judgment to manage this part of his business. Malt re-
oeutly made requires care in grinding. If it is of fine
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quality, the rollers of the mill should be slackened a little,
not to crush it too fine. Malt of this description always
_yields worts of the richest flavour.

When old, pale malt ought never to be ground small,
nor mashed at a high temperature. It is liable partially
to set, and yield a turbid wort. Brown and amber malt
bear a high temperature in mashing—185° to 190°; but
it is neither safe nor prudent to go beyond 185° with any
malt whatever in the mash. 175° is the best and safest
heat, with average malt of every description, that can bo
used. High heats in mashing certainly produce the strong-
est, but not the finest worts. If ales are brewed by mash-
ing at & high temperature of water, vegetable extract
comes over with the starch-sugar, and, not being got rid
of during the succeeding processes of boiling and fer-
mentation, remains in solution in the finished ale, and dis-

~ poses it prematurely to assume the acetous state. Ex-
perience must be the guide, in all cases where the brewer
has control of the matter. :

Every brewer is to some extent the judge of what
quantity of bops are to bo uscd in makiog beer. But the
use of them in boiling the wort, the nature of the bitters
they impart, and the best method of extracting the aroma
of the plant, are very different matters, and merit particu-
lar investigation by those whose aim it is to make the very
finest quality of beer.

It is not only necessary to know how to select hops, but
it is as requisite to know how to preserve them in a proper
state. Fine hops are sometimes bought, and, on arrival
at the brewery, conveyed to the loft, and kept until worked
up. If kept in stock for any great length of time, they

IO, s v m——
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get winded, and lose all their most valuable properties.
When hops first arrive at the brewery, each pocket or bag
should be subjected to the screw-frame pressure, which oom-
presses it to two-thirds of its size; it is then corded, and
the hops will keep all the season sound and fresh. For
tbe methods of extracting the aroma and bitter principles,
the reader is referred to the proper place in the order of
brewing.

The fine condition and keeping qunhty of malted liquors
to some extent depends on the water with which they are
made. Brewers who are scantily supplied, or have occa-
sion, as scarcity or drought occur, to use water inferior to
that which they commonly work with, cannot be too much
on their guard in this respect. In some instances it has
been observed that brewers and victuallers, both in Scot-
land and England, use brackish water supplied by wells
on their own premises, or from some neighbouring rivu-
let, which contains too much vegetable remains,—in both
cases injuring the fermentation and damaging their ales,—
where springs of pure water were not far distant.. The
expense of bringing such into the work, must, in these
cases, be compared with the prospective benefit to be de-
rived from their use, and guide decision; for, both in
malt\ng and brewing, it is of the greatest importance to
Ppossess a constant supply of the best water. The best is
pure, soft spring water, such as rises from chalk or lime-
stone formations. River water that flows in a hilly dis-
trict is also generally good : when its course is through
moss or level districts of country, it holds vegetable rc-
mains in solution, and the yeast takes a character from its
use as well as the oxtract from the malt. Ale made with
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it is always soft, rarely in yery good condition, and apt to
be readily influenced by atmospheric chango and run into
acidity. .

Every brewer has it in his power to make a selection of
materials. The preparatory steps to be taken in bringing
them into operation to the best advantage, and in carry-
ing through the various processes with skill and economy,
80 as to sccure a production of the best possible quality
commensurate with the quantity of material employed,
must now engage his attention.

In the six following divisions, the whole art of brewing
is comprehended :—1. Malting, and preparation of malt;
2. Mashing ; 8. Boiling; 4. Cooling; 5. Fermentation ;
6. Cleansing. Storing and management of vats, and
racking and mixing of stock for delivery, may be reck-
oned another division ; but the six enumerated combine
the art of making ale and bringing it forward to its first
finished state.

To be competent in his business, a brewer must examine
each of these processcs by itself; he must study each in
all its bearings, and endeavour to find out a reason, founded
on sound principles, for the action of the matter before
him, for the cause of that action, and for the successive
changes which are produced on the malt and water by the
energy of caloric, as he combines one part of the process
with the next, until the whole experiment is successively
. carried through to the desired result.

When pale malt is dried at a high temperature, it keeps
a much longer time, without imbibing so much moisture
as to injure the future extract, than when dried at the
heat which maltsters generally employ ; aud it will always

y E e o
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be found that when dried by the law of Dr. Thomson,
the saccharine extract will not only be of greater weight,
but of finer flavour, than whon dried at a low temperature,
and preserve its qualities for a much longer time when
kept in stock. In kiln-drying malt, however, at a high
temperature, very great care is necessary to preserve the
colour and mellowness.

Always bear in mind that it must be gradually brought
up from 90° or 100°,—with this especial observance, that
the kila requires to be previously tempered to these heats
before the malt is sprcad on its floor, The heat is gra-
dually raised to 120° when the malt has been on the kiln
two or three hours after it is turned, but not before. Dur-
ing this increase of heat it is turned again, and the tem-
perature gradually raised to 140° and 150°; now precise-
ly at this period it may be continued and finished on the
kiln, as is the present general practice, or the heat may
bo increased further up to 170° or 1756°, according to Dr.
Thomson’s law, the maltster watching its colour and try-
ing its condition. The malt must be pale and mellow, the
ends of the grain not having the least appearance of being
dried brown, or scorched, and having preserved this con-
dition at these increased heats, the furnace or fire-grate is
drawn, and the kiln is finished, by allowing the malt to
remain ou the floor until the comings (rootlots) are trod-
den or screened off before removing it into stook.
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- SCOTCH SYSTEM OF BREWING ALE.

Tuae system of brewing ale adopted in Scotland exhi-
bits superiority only in those places where justice is done
in taking the previous steps of malting the finest quality
of barley; in providing hops of that particular descrip-
tion necessary for imparting a fine aromatic flavour, and
in carrying through the whole process with that care and
skill which experience in making a fine quality of ale
bestows. In these respects, Edinburgh, or rather the
Mid-Lothian district of Scotland, maintains a decided
eminence in the production of ale. The remarkable and
uniform good quality of these ales gives the brewers unity
of character, similar to those of London in the manufac-
ture of porter.

However, there are other places, both in Europe and
in this country, in which ales are made of a very fine de-
scription. The Alloaand Stirling distriots, including Perth
castward to Montrose, have been celebrated many years,
and may justly rank with Edinburgh in their productions.
The methods of working are necarly similar in all these
places, differing, however, in some parts of the process so
as to give the ale a character of its own, which is easily
distinguished in any part of the country where it is pre-
sented for use.

In giving a detail of the methods adopted in working
out the Scottish system, such observations will be offered
as may afford the practical brewer useful information in
the various processes of mashing, boiling, cooling, fer-
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mentation, and cleansing, compared with the English me-
thod of these operations, so far as may give an extended
view of the whole art of brewing.

1. MasHING.—The theory of converting the starch
of barley into sugar, or, as generally called, glucosin, has
not yet been proved by the demonstration of experiment,
though many practical chemists have turned their atten-
tion to it. For a long time it has been known that when
starch is boiled four or five hours with dilute sulphurio
acid, the formation of glucosin, or starch-sugar, is the result;
- and that when barley, either in the state of raw grain or
artificially germinated, is dried in a kiln at a temperature
gradually increased from 100° to 150° or 170°, and, there-
after crushed or ground, and treated with water from 150°
to 180°, the starch it contains is also changed into glu-
cosin, or sugar, similar in its constituent principles to that
obtained from common starch boiled with dilute sulphurie
acid. No acid is known to exist by which the change
of the starch of malted barley is converted into sugar.
Therefore it must be held, either that the agency of water
heated up to 170° affects the change, by a portion of the
water combining with the starch, or that the barley ac-
quires in kiln-drying a new property, by the action of ca-
loric, sufficient to convert the starch into sugar. In this
last case, in the absence of demonstration by experiment,
recourse must be had to hypothetical reasoning.. Some
have urged, that when barley, malted or unmalted, is
dricd on the kiln, it loses a fifth part of its original weight,
by the water it contains being driven off by heat, or, in
other words, that it parts with oxygen and hydrogen in

such proportions as form water. In kiln-drying malt, the
8
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continued action of heat on its substance might produce
carbon, which, uniting with the oxygen, would form car-
bonio acid. .

Let it be supposed that a brewing of twenty barrels
of ale is required to be made from cighty bushels of malt
and eighty pounds of hops. The utensils being all in a
state of readiness,and the malt and liquor (water) prepared,
three or four barrels of liquor, at a temperature of 180°,
are first let down into the mash-tun, and, at the same
time, the sluice of the malt-bin is opened, and the malt
and remainder of the liquor, at 175°, run down together,
and are immediately mixed and stirred by men with oars.
About three quarters of an hour is occupied in mashing,
according to the quantity of malt in operation. The
whole quantity of liquor for the mash is twenty barrels.
The head of the mash-tun is now closely covered, and
the mash allowed thrce hours to extract.

When the liquor is let down into the mash-tun the
heat is 175°, that of the grist 55°. Tecn minutes after
the whole is run down, the heat of the mash at the sur-
face is 138°. The water has lost 37°, but the malt has
gained 83° of heat. The weight of the water was two
and a quarter times that of the malt : the mean beat of the
mash, therefore, should have been 142°. The heat which,
contrary to the usual law, is least at the surface of the
mash must account for the deficiency in any trial the
brewer makes of heats of the worts after the mash is
laid on.

The mash having remained three hours to extract, the
head of the tun is uncovered, and the sparger fixed. The
sparger is & cylinder made of copper or other metal, about
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five or six inches in diameter, but, of course, made in pro-
portion to the size of the mash-tun. It is closed at both
ends, and nearly so to within a foot of the centre, which
is open with a cross division, against which a run of liquor
by a spout from the copper, strikes and sends it round
the tun.

Across the latter an iron bar is fixed, on which the
sparger is placed on a pivot. Its two arms extend the
width of the tun: the underside of these are pierced with
small holes similar to the mouth of a watering-pan, from
which, as it revolves, the liquor escapes and sprinkles the
mash,

The liquor in the boiler being tempered to the heat
required for sparging, (sprinkling,) 185°, the tops of the
mash-tun aro slacked, (set,) and the worts are permitted to
flow slowly at first, until they become transparent. At
the same time the sparger is put in motion with as much
liquor at 185°, as of worts which flow from the taps, care
being taken that the head of the mash is never dry; and
this flow from the taps, and, sprinkling on the surface, go
on until the required quantity of worts for the brewing is
obtained.

When the taps are set, the heat of the mash is 140° at
the surface, and 150° at the bottom of the mash-tun.
These are generally the degrees of heat in the Edinburgh
method of mashing, and they are equivalent to the heats
in the English method of mashing and stirring with ma-
chinery. The law which regulates the cooling of fluids
is reversed in the worts of the brewers’ mash-tun, the
heat being the greatest at the bottom, instead of the sur-
face.  This arises from the malt settling down when left
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in a state of repose, and preventing the colder stratum
of wort descending from the surface and displacing that
which is beneath. Therefore the worts at the under part
of the mash-tun are confined, and cannot ascend. The
" heat lost escapes through the side of the mash-tun, but
this is in a very trifling degrce. The pure worts, when
drawn either from tho taps or from the surface, imme-
diately obey tho general law.

In sparging, when the malt swells up a little, it is o
favourable sign of the extract being good. It has been
already observed that the head of the mash should not be
run dry in sparging. The reason is, that when such is the
case the goods sink, and the surface cracks: the liquor
then percolates without extracting its due share of the
saccharine matter from the malt.

Should the sparging-liquor be at rather a high temper-
ature, there is another evil: it dissolves the starch of the
malt without converting it into sugar, and escapes with
it by too rapid descent through the grains, rendering
the worts opake, and endangering the future quality
of the ale. :

The method of laying ou the first mash having been
described, together with the process of sparging, the
strength of the first wort is ascertained by the saccharo-
meter to be 96 pounds per barrel. When two or three
barrels of the worts are drawn, the weight should be as-
certained, as they are transparent, and show their real
strength and quality, on which the brewer depends to re-
gulate his future proceeding. The weight of the worts,
when the mash is in the process of transfusion by the
sparging-liquor, must be carcfully watched. As the pro-
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cess advances, the strength of the sparges diminishes gra-
dually until the weight is down to from 10 pouuds to 15
pounds per barrel. In the present case, the whole wort
required for the brewing is 30 barrels, which, being re-
covered and pumped ap into the wort copper, is found to be
of the weight of 72 pounds saccharine extract per barrel.
It will be obscrved that sparging or sprinkling is merely
a continuation of the first mash, and that the differenco
of extracting the saccharine matter by this method and
that of stirring the second mash by the English mode,
and allowing it time to infuse, lies in drawing off all the
extract the brewer desires, by the continuous sprinkling
on the surface, until the whole quantity is obtained; while
the English brewer has to lay on a third mash for the
same purpose, at tho disadvantage of being obliged to
boil down a longer time to strength. A judicious ap-
plication of the sprinkling method in the English system
would be highly advantageous in obtaining the full sac-
charine extract with a shorter quantity of wort, and thus
shorten the time of boiling, the. prolongation of which is
8o injurious to the quality of the ale. If we supposc that
the first two mashes were laid on and drawn at a fourth
less quantity, and that, in taking off the sccond mash, the
sparger was applied and slowly wrought, there cannot be
a doubt that a stronger wort would be obtained, s0 as to
shorten the boiling to an hour and a half, and thus pre-
serve a considerable portion of the wort lost by evapora-
tion, and the fine aroma of the hops besides. The Scotch
neither get a stronger nor a finer wort by sparging, than
the English brewer by stirring the mashes and giving

them timo to infuse: on the contrary, the former, by
C e
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spargiog, scnd down a considerable portion of the small
dreg, or dissolved starch, without being converted into
sugar, which desccnds through the grains, and escapes
into the underback, rendering the wort opake, and not
unfrequently carrying a cloudiness into the finished ale.

The brewers of Edinburgh are well aware of this: the
superior quality of material they employ, and the great
care and skill with which all their operations are con-
ducted, enable them to regulate their first mash with the
. sparging process, 8o as to afford them all the advantage
the English derive from stirring and infusing the sccond
and third mash, without any nccessity for damaging the
wort by long boiling.

The first mash regulates and gives a character to the
whole brewing, in both processes; the second, whether
by sparging or stirring, secures it with regard to strength
and flavour, and is Lardly of less consequence than the
first.

It is the opinion of many very intelligent brewers, that
when the malt is first placed in the mash-tun, and the
water run down into it through the bottom, 170° is the
best and safest heat that can be used. 180° is the best
heat when the water is first run into the mash-tun, and
the malt shot into it from the hopper above. From these
different methods of working the first mash, these heats
are equivalent; and 175°, being the mean, may be taken
as the best that can be employed. We find that this is
precisely the degree of heat at which, according to Dr.
Thomson, malt had preserved its virtues in kilo-drying.
The coincidence is remarkable, and leads to the conclusion
that, in proportion to the temperature at which pale malt
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has been finished on the kiln, the heats in mashing ought
to be regulated to produce the greatest saccharine extract.

The quantity of liquor (water) required for the first
mash, in the Scotch system of brewing, cannot be deter~
mined by any arbitrary rule. One and a half to two bar-
rels of water for every quarter of malt in operation, are
used by brewers, according to their views and future dis-
posal of the ale. Those of Edinburgh prefer a rich,
strong extract from the first mash ; and as, by tho process
of sparging, they can transfuse the second, or rather the
continuation of the first mash, to the required length, they
always keep within two barrels of liquor to each quarter
of malt. :

It is necessary, to form a fair estimato of the advan-
tago of the two methods, as practised in England and
Scotland, to have regard to the views of the brewer in the
disposal and future consumption of the ale. Until within
a few years back, in Edinburgh it was generally made to
be sent out to the publicans and grocers for the purpose
of being bottled. The methods of mashing, boiling the
hop-worts, and fermentation were the best that could pos-
sibly be adopted for brewing both their October or winter
stock, and their summer or keeping ale. As the price is
fixed according to the strength of the wort, and rated at a
certain price per hogshead, the streugth and flavour of
theso different priced ales required to be as equal and
uniform as the brewer could possibly preserve; and thus
the system of brewing became fitted for the production
of such a quantity of malted liquor.

The general consumption of beer and ale, in England,
is in draught from tho cask; and the English system of
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brewing is as admirably adapted for the purpose as that
of Edinburgh is for the consumption from bottle.

It is for the brewery proprictor to judge, in cffecting a
change in his system of brewing, first, whether or not
such parts of the process could be adopted with advantage,
without the great risk and expenso of altoring his utensils

%  and general arrangements. There is no difficulty what-
ever in the matter. An English or American brewer,
without any alteration of the uteusils, may adopt, at any
time, the Scotch modes of mashing and boiling the worts;
and, according as these are judiciously carried through, it
would be certainly attended with very great advantage,
keeping the strength of the ales out of view altogether;

~ because just as good ale can be brewed by one system as
by the other.

Bear in mind that economy iu short boiling, and in ob-
taining a fine aromatic extract from the hops, are valuable
considerations, and are of such easy attainment, that the
subject must certainly attract the attention of brewers.

Every brewer should study well the process of mashing.
Here it is that the formation of glucosin, or starch-sugar,
gives a character to the brewing. In the malt there is an
aroma as well as in the hops, which requires to be as care-
fully preserved in mashing as that of the latter in boiling
the worts. It is only by extracting and preserving these
virtues from the materials in the greatest degree, that
malted liquors in the highest state of perfection can be
produced ; and it is on this, and by economy in conduct-
ing each process, that many improvemeuts in brewing de-
pend. The best temperature of the water for mashing
has been repeatedly noticed, as also the quantity to be
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used in proportion to the quantity of malt in operation,
with the time and method of working; but a very im-
portant point is now presented to the brewer’s considera-
tion, and that is, from the state of the worts, as obtained
from the mash, to determine his future proceeding.

When all the worts have been secured from the mash-
tun, and being in posscssion of a cortain quantity of proved
strength, he should be able to calculate the evaporation
_ that must take place during the process of boiling aund
cooling. Not only should he know the amount of loss
by evaporation from the boiler and coolers, but the de-
struction of saccharum which takes place during these
operations, and thus be enabled to calculate the condensa-~
tion or increase of weight down to the fermentation point.

If superior malt comes into operation, and yiclds an
excess of saccharine extract, he confidently varies the
future proccss to sccure the advantage and cleanse a
greater quantity of ale.

When the brewer is his own master, in these matters
he acts at his own discretion. _ Should he be acting in the
employment of another, his aim will be to acquire such
practical knowledge, not merely to improve himself in his
profession, but for the benefit of the establishment he is
engaged with. :

The arts of distillation and brewing are very easy mat-
ters in ono point of view. The best malt-spirits that the
country can produce may be found in the hands of tho
Highlanders ; and there are hundreds in England who
make home-brewed ale in richness and quality superior
even to that brewed in Edinburgh: all these artists
trouble themselves very little about specific gravity, sac-
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charine extract, or any chemical knowledge whatever:
they have choice and plenty of material ; but in regular
establishments, where certain quantitics are required from
given proportions of materials, and where, indeed, from
competition and expenses of business, it is requisite to
work with the greatest economy throughout, it is fitting
that the person who has charge of the operative depart-
ments should have every facility of acquiring that general
knowledge which will be satisfactory to himself and pro-
fitable to his employer.

In proportion, gonerally, to the quality of the barley,
does malt differ in quality. Tbe weight of saccharine
matter it contains, therefore, varies, according to quality,
from twenty pounds up to thirty pounds per bushel.
There are hundreds of brewers who have no choice what-
ever in selecting malt—they work up whatever comes to
hand.

A variety of malt is operated with in the course of the
year,—even made in their own malting, where good and
indifferent samples are taken off the kiln and injudiciously
mixed in stock. It is not every brewer that tests his
worts by the saccharometer,—many work by guess; the
same proportions of water and degrees of temperature are
applied to all malt whatever, and the usual quauntity of
hops weighed for each brewing. The gauge of the mash-
tun is known by a mark, and the time of boiling regularly
kept. The worts are cooled down to the predetermined
heat, and the usual pailfuls of yeastfrom the onset added.
The fermentation runs its course. The ale is cleansed and
is really good; but it may, and often does happen, one
very important addition is wanting—fine malt has been




8COTCH SYSTEM OF BREWING ALE. 95

in operation, and the wort has been five or six pounds per
barrel richer than usual. This would have made two barrels
in addition, in a brewing of twenty-five barrels, had the
brewer possessed the knowledge to have weighed the worts
from the mash, and worked out the process accordingly.

In describing the process of boiling and cooling, the
rate at which worts condense by evaporation from the
boiler and coolers will be noticed, and to which the reader
is referred.

These observations on the process of mashing may be
closed by a remark on the influence of the temperature
of the atmosphere on that operation. Malt generally pre-
serves an equable temperature, ranging from 50° to 60°,
according to the situation in which it is kept in stock;
55° may be taken as the heat of malt in good condition.
When struck by the mashing-water at 175°, the water
loses and the malt gains heat in proportion to the weight
of the substances. The mash, during the three hours,
gains more heat from the chemical action of the particles
of matter in a state of dccomposition and recomposition
in the mash-tun. On these actions the temperature of
the atmospheric air has little effect; so little, indeed, that
there is no occasion, either in winter or summer, for
changing the heats in mashing, care being taken that the
water is let down in a close trough or spout, and that the
head of the mash-tun is carefully covered up after stirring.

Two or three degrees may be allowed in sparging, when
the thermometer is at the freezing point, or below 40°;
but it is really of little moment—the chief danger in
mashing is from too high temperature. The law by
which fluids are cooled when cxposed to the atmosphere,
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does not apply to the brewer’s mash, as the heat there is
greatest at the bottom of the tun, and least at the surface.

Much has been written on the danger from gluten and
mucilage coming over in large quantities with the saccha-
rine extract from the malt. These dangers are visionary,
and cannot possibly exist. Barley, in a state of raw grain,
does not hold more than eight per cent. of gluten, muci-
lage, and albumen, altogether; but when converted into
malt, these substances almost disappear, being taken up
by the rootlets and acrospirc during the process of arti-
ficial germination. In mashingat too high a temperature,
the danger is that the starch of the vegetable becomes
mucilaginous, or sets, in place of being converted into
sugar, a circumstance which strikes the brewer with more
terror than wheun the false bottom of the mash-tun breaks
loose and comes floating up in the mash.

2. BoruiNg THE WoRrT.—Having pumped up the thirty
barrels of wort—seventy-two pounds of saccharine extract
per barrel—into the boiler, and brought it through to boil
~ for half an hour, forty pounds of the hops are added.
Much care is requisite in boiling the hops, that they do
not fry on the surface of the wort; by which is meant
that they do not come to the surface by the boiling action
and froth, and give out their aroma and bitter principle
with the vapour that escapes, before being incorporated
with the saccharine extract. This term is not acknow-
ledged by the English brewers : in their method of brew-
ing they get the bitter of the hops accumulating at the
surface, and coming over with the boiling wort, whea they

use the open copper, by shutting the damper of the fur-
.nace, and beating down the head of the worts with an
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oar : if an upperback is on the copper, such precautions
are unnecessary. Neither upperback nor double boiler is
used in Edinburgh. A machine is now employed, which
is inserted into the boiler, by which means the worts are
permitted to boil through, but the hops are kept beneath
the surface.

After boiling another half-hour, the remainder of the
hops is delivered into the boiler, and the boiling continued
half an hour longer. This is sufficient both to extract the
aroma and bitter principle of the hops, and to concentrate
the saccharine extract by evaporation down to the required
strength.

The worts in the boiler are eighty-four pounds per bar-
rel, as indicated by the saccharometer, when cooled down
to 60°; but, in consequence of the evaporation which will
take place on the coolers, their gravity will bo in propor-
tion to the water driven off by evaporation ; and as this is
an eighth part of their bulk, the increase of saccharine
extract per barrel will be in the same proportion, deduot-
ing the saccharum that escapes into the atmosphere dur-
ing the process of cooling. The increase on the coolers
will be seven pounds per barrel on worts of eighty-four
pounds per barrel; their weight, therefore, when cooled
down to 60°, will be ninety-one or ninety-two pounds per
barrel. For in this brewing, caloulating that three barrels
of wort evaporated, this leaves two hundred and fifty-two
pounds saccharine extract, and deducting one and a quar-
ter pounds per bushel on the eighty bushels of malt in
operation, as the amount of saccharum destroyed, one
bundred and fifty-two pounds are left condensed in the

v
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wort, which is about seven pounds per barrel of increase
to the remainder of the worts on the coolers.

Like all the other processes in brewing, the process of
boiling the worts requires much attention and care to bring
it through successfully with the least possible loss, aud to
preserve the aroma and first bitter of the hops. In the
boiling of worts it has been stated that the process com-
bines four actions which affect them, viz.:—1. Boiling;
2. Evaporation; 3. Condensation ; and, 4. The destruction
or escape of part of the saccharum. The quantity of
water evaporated is in proportion to the weight of saccha-
rine matter condensed, adding to the amount of condensa-
tion one pound per bushel of the whole quantity in opera-
tion, which escapes in this proportion each hour the wort
is exposed to the boiling temperature. The amount of
condensation in boiling is one to ten per hour; that is,
worts of the gravity of fifty pounds saccharum, strengthen
five pounds per barrel in one hour’s boiling ; and, carry-
ing on the same proportion, worts of one hundred pounds
saccharine extract strengthen ten pounds per hour. Thus
worts of one hundred pounds, in one hour and a half boil-
ing, strengthen fifteen pounds ; and when to this is added
the increase of strength by condeunsation on the coolers,
calculated in the samo proportion as formerly, the weight
of the brewing would be one hundred aud twenty-four
pounds saccharine extract per barrel, which is a sufficient
approximation for practical purposes.

Thus is the brewer provided with the means of shaping
his processes after the recovery of the worts from the
mash, to make the most of the property intrusted to him,
by working with economy of materials, and to produce



SCOTCH SYSTEM OF BREWING ALE. 99

the greatest quantity of finished ale from a known quan-
tity of worts.

3. CooLiNG THE WORT.—According to the notion which
primarily existed of cooling the worts after being finished .
in the boiler, the plan would be to spread them in large
shallow vessels, and expose as large a surface as possible
to the atmospherio influence, which, by evaporation, would
cool them down in the quickest manner to the temperature
desired for fermentation. It would thus be observed in
ancient times, when the art of brewing malt liquors was
first discovered, that otherwise the wort, by too long ex-
posure, would spontaneously ferment and run into acidity.
Throughout the long period since the art of brewing, and
afterward, since the fifteenth century, when the art of dis-
tilling ardent spirits from wine and vegetable sugar were
discovered, this plan seems the only one that ever has been
followed, until within the present century, when distillers
found out that by running the worts through pipes im-
mersed in water, they could regulate the temperature to
their desired point, and avoid-the waste. by evaporation
altogether.

Having boiled the wort of the present brewing for one
hour and a half, and allowed it to remain in the copper
for the space of a quarter of an hour after drawing the
furnace, their strength, asindicated by the saccharometer,
being eighty-four pounds per barrel, it is then run into the
hopback, and from thence spread on the coolers. When
the worts are first run from the boiler the hops are stirred,
to allow as much of them to escape as possible, and lodge
at the bottom of the bop-draincr.

By pursuing this course, the worts will filtrate much -
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clearer into the coolers. The brewer always regulates
the time of the brewing so as to admit of the worts being
run into the coolers during the afternoon, that they may
catch the coolest time of the night to go down to the fer-
mentation degree of heat required. The sooner they are
brought down to this point the better. Sometimes it hap-
pens, though rarely, that they fozx, or set the backs, as it
is termed ; which mecans that, in consequence of being too
long on the coolers, or from the latter not being perfectly
cleaned, they begin to ferment, and are apt to run into
the acetic state. They should, in all cases, be cooled
down and pitched to ferment within twelve hours from
the time of being run from the copper. As soon as the
worts.are spread on the coolers, they immediately begin
to condense,—to concentrate in weight by evaporation,—
and to throw off part of the saccharine extract, all of which
goes on during the timo they are exposed to the influence
of the atmosphere : therefore the process of cooling should
be studied by brewers, so as to carry it through with the
greatest possible economy and expedition, to prescrve the
quality of the ale in operation.

A saccharometer is used to ascertain the amount of
condensation, which, if constructed on proper principles,
indicates, at any temperature of heat down to 60°, the
weight of saccharine extract the worts contain. The
quantity of wort evaporated may be calculated by the in-
creased density of that which is left in the coolers, deduct-
ing the saccharine matter destroyed during the process.
The brewer may gauge the worts when they have cooled
down' to 60°, and ascertain their quantity, as also their
strength, by the saccharometer. It is by comparing the
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total quantity and weight with those of the mash, and
striking the difference, that he will observe what has been
lost during the process. This is of importance to the
brewer, and he should be enabled to do so.

Every process should be carefully watched, and the
worts tested by the saccharometer, from the time of lay-
ing on the mash until the worts are cooled down to the
fermentation point. According to their quantity and
strength, the process can bo varied in perfect safety, so
as to sccure the greatest amount of finished ale. With-
out the utmost precaution—it cannot be too often re-
peated—waste occurs; and whatever may be the skill
aud experienco of the operator, it will be readily ad-
mitted that economy is a qualification valuable in propor-
tion to the judgment with which it i3 exercised. In
brewing malted liquors, there is neither economy in
sparing the materials, nor in using those of inferior de-
scription. The best malt aud hops are the cheapest, in
the end, that a brewer can use who studies his own in-
terest ; and it will ever be found that, in the manufacture
of ales, their strength and richness of flavour will be
something in proportion to the economy with which the
process has been conducted. '

The open cooler is the mcthod in general use for cool-
ing the worts, but there are various methods ococasionally
practised. Some distillers, it has been already noticed, .
run them through pipes of great length immersed in
water, and thus cool them down to any required tem-
perature; but this method does not answer browers, who
must get rid of the coagulated fecula and vegetable sedi-

ment, which distillers admit into their fermenting-tuns
»
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without hesitation, as these promote the fermenting pro-
cess. A fow new methods of cooling may not be unac-
ceptable to the reader, and are worthy of the special atten-
tion of all practical brewers.

When the worts are first run from the copper, they are
sent through a tube immersed in water, and lodged in a re-
ceiver which is capable of lolding one or two hogsheads:
after being subjected to the influence of the water a suffi-
cicut time, they are displaced by another charge, and the
first spread on the cooler adjoining; and this process goes
on until the whole contents of the copper are subjected
to refrigeration. Part of the wort is saved by this pro-
cess, which would otherwise be driven off by evaporation,

‘and permits the deposit of the sediment on the coolers
during the whole time they remain afterward unmtil they
go down to the fermentation heat.

Another method is to fix a flat water-tight receiver
round the inside of the whole cooler, the bottom of which

~ dips an inch into the wort. Cold wator being run through
this receiver, its influence strikes the worts beneath, and
oools them down rapidly.

After being cooled in the usual manner to 75°, the
- -worts are let down from the coolers, through a worm
placed in a large cask filled with water, and are cooled
down to the temperature the brewer requires.

The latter has occasionally been used in practice in

~‘summer brewing, and always found to answer the pur-
pose. In all methods of cooling, where the evaporation
" of the worts is prevented, they must be first boiled down
to strength in proportion.
An iron cooler has been adopted by some brewers, and
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is also very uscful, when, from the warmth of the atmo-
sphere in summer, the worts are slow of going down to
the temperature required. A quantity of water from the
brewery-well is pumped into the cooler; the water is ge-
nerally at 40° to 44°; the iron soon acquires this tem-
perature, and, the water being let off and the cooler
quickly mopped dry, the worts are run into it to the
depth of an inch, and thus go down succcssively to the
required heat, to be run into the gyle.

Thesc methods are very useful. As they are at once
simple and effective, they are worthy of consideration, as
any brewer can adopt them with but little expense.

A regular method of cooling down the whole worts of
a browing, on a correct principle, to bring them to the
temperature of fermentation, and at the same time to ad-
mit them to deposit their sediment, and flow pure into the
gyle, and this on a scale of magnitude sufficient for large
establishments, is still wanting.

This great improvement in the art of brewing will, no
doubt, yet be effected. Were a utensil so constructed as
to hold the entire quantity of the brewing, (or, when on
a very large scale, it may be divided,) and a supply of
water kept coustautly running on the surface, this utensil
at the same time being kept full from the hopback, which,
on an improved construction, would require to be used
both as a drainer and reservoir, the worts could be thus
cooled down sooner than by the open method of evapora-
tion; the action of refrigeration, being vertical, would
carry down the scdiment, and no loss of wort or of the
saccharine extract whatever would be sustained. This
method has been proved on a small scale, and there is no
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“reason to doubt but that it would prove successful on the
largest, and become a valuable acquisition to brewers and
distillers. .

In cooling, it has been calculated that worts lose about
one-cighth of their bulk by evaporation; but they do
not acquire a density in proportion to the quantity driven
off : a part of the saccharine extract escapes at the same
time, which must be deducted, and the difference shows
the increase of weight they acquirc when cooled down
to 60°.

There is an escape of about one and a half pounds per
bushel of the saccharine extract on the whole malt in
operation; but this is a mere rough calculation, which
has been made by practical brewers, and requires con-
firmation by experiment. Sometimes it happens that the
worts of the same brewing are boiled down in separate
coppers, and that the hops are used in different propor-
tious in the process, the weaker wort being reserved until
the stronger is run through the hopback and the hops
left in it.

The weaker wort is now run into the hops and carrics
off the strength which was left in them. The stronger
and weaker worts are cooled down separately, and mixed
in the gyle-tun in these cascs.

Various are their constructions. Sometimes they are o
square wooden frame, pierced full of small holes in the
bottom and round all the sides. This kind is tedious to
work, as the hops fill up the holes, and the worts come
through slowly, but very pure. Another kind is close at
the sides, and has open spars across the bottom, over which
a hair-cloth is spread, through which the worts rapidly
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escape into the coolers. The best construction is that
with a false bottom, like the mash-tun, with a stopcock to
regulate the flow of the worts. This is the best kind in
use, and ought to be adopted by all who would obtain a
pure wort, and wish to manage the hops with the greatest
economy.

The cooling of the worts, toward effecting the greatest
pouible saving, is of so much importance, that it will
again be referred to when on the anb;ect in the English
method of brewing.

4. FERMENTATION.—After the worts have been cooled
down to 53° and six galloons of ycast prepared, the first
part of the process is to pitch the gyle; that is, to mix
the onsct of yeast and the worts together in the gyle-tun,
to commecnoe the prooess of fermentation, the weight
of saccharine extract being 94 pounds per barrel. One
barrel of wort is first run into the gyle, to which the six
gollons of yeast are added and thoroughly mixed; the
remainder of the worts are then pitched in full flow from
the coolers, at the temperature; as already mentioned,
of 53°.

Both in the slow and quick methods of fermentation,
the quantity of yeast, and heat of the worts, must be
varied a little according to the season of the year. In
tho slow mecthod, ono gallon for evory four barrols of
wort during the winter, and two-thirds of that quantity
for the warmer spring and summer months, may be taken
as the average quantities used.

The degree of heat of the worts at wlnch the yeast is
added is of the utmost importance, as it regulates the time
of the process of fermentation.
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According to the season of the year, and especially the
" existing state of the atmosphere, it ranges from 50° to 55°
in the Scotch system. In tho English system of quick
fermentation, the range of heat is from 60° to 65°; in
both cases being the best that can possibly be used for
carrying through the respective processes, and obtaining
the desired combination of alcohol and solution of starch-
sugar to constitute strong ale.

These precise heats require to be completely under-
stood, several writers having given latitude to a much
larger range, which is apt to lcad into error. When
. the heats are lower than 50° in the slow, and 60° in the
quick methods, the fermentation is languid, and recourse
must afterward be had to heat the worts in the gyle by
artificial means. If above 55° or 65° in these methods,
in the first instance the worts are apt to spring from the
* slow into the quick fermentation, and endanger the brew-
ing; and if the heat is above 65° in the latter method,
the fermentation ruus too quickly up, and renders the ale
liable to commence the acetic fermenting process.

For commencing fermentation, the mean heat was for-
merly stated as 523° in the Scottish, and 62}° in the En-
glish system ; and it cannot be too carnestly urged, that
in both the chemical principle is the same, although the
action differs in manner and time,—the result required
being the resolution of part of the starch-sugar into alco-
hol in such proportion as to bring out the ale in the
highest state of richness of flavour, and fit for keeping
until required for use.

Another pomt also requires explanahon Store .yeast
for onset requires to be changed occasionally in both sys-
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tems, or, to be more explicit, the process of fermentation
requires to be commenced by a change of yeast from an-
other brewery; for, when too long continued in use in the
same brewery, it is found to work languidly, and become
deficicnt in strength and quantity. It may be sid to work
in-and-in to weakness, until it loses the capacity of carrying
over a due proportion of the sugar in a state partially de-
composed, and thus loses the power of acting with energy
when applicd to fresh wort. In making this selection to
commente a ncw brewing, the brewer should exercise the
greatest scrutiny. It is necessary to knmow the kind
of water which is used, as the yecast acquires a character
from its quality, and affects another fermentation accord-
ingly. In practice, it is found useful to have a change
of onset every four months. It very much depends, how-
cver, on the care taken in keeping the yeast from ome
brewing to another as strong as possible.

Mr. Black, in his Treatise on Brewing, observes, that
there is no ococasion for a change in the fermenting prin-
ciple at all, and that he never attempted to make it; but
there cannot be any doubt whatever that it is requisite.
The utility of the practice is universally acknowledged,
care being ever had that the yeast is from ale made from
worts as strong as that to which it is applied, and that it
is as strong and fresh as can be procured.

For the first ten or twelve hours after the worts are
pitched, and the yeast has struck, a very decided altera-
tion takes place, and they are turbid and unsettled in ap-
pearance; and a scum of a grayish colour has gathered on
the surface. In twelve hours more, a white circle, narrow
and regular, appears rounq tho edge of the gyle, and the
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surface begins to chip, and show irregular patches of white
breaking through ; then these unite and shoot up in little
pyramids,—a proof that the ycast is beginning to form on
the surface, and that carbonic acid is escaping from the
worts. This is the first stage of fermentation, which the
brewer looks upon as an assurance that his gyle isin a
healthy state. The whole head of the worts is now co-
vered with froth, which the brewer watches, and, as soon
as he judges that the yeast is sufficiently formed, the head
on the surface of the worts is beat down, and the® process
of fermentation allowed to go on for twenty-four hours.

The Alloa district brewers have a method of quicken-
ing the fermentation at this stage of the process, which is
very serviceable. They prepare a half-fermented wort
which is termed fillings. Rcserving half a hogshcad from
the coolers, they put these to quick fermentation at 62°,
and by the second day of the gyle’s age these fillings aro
rcady. Ten or twelve Scotch pints—about five gallons
English measurc—aro thrown into the gyle, tho effect
of which is to make the fermentation lively and healthful.
These fillings serve another purpose, for which they aro
chiefly intended. By the Alloa method of fermentation,
the contents of the gyle, when finished, are cleansed or
run into butts, from which the ale is racked into casks as
required, and the fillings aro added to preserve its keep-
ing quality. '

The greatest care is exercised by the brewers of Edin-
burgh to extract the aroma, without allowing the bitter to
be much infused, except in ale to be kept through the
summer. When ale is exposed to heat, cither in a warm
apartment, or by a change from very cold to mild wea-
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ther, the aroma of the bops beld in it escapes, and, not
baving sufficient bitter for support, somctimes acquires a
soft, weak taste. DBut browers must study the public de-
mand ; and such occasional condition, even of the best
kind, cnnnot be avoided.

Twenty-four hours after the head of ycast has been boat
in, tho rencwed ycast comes thicker to the surface of the
worts, of a light cream-colour, and of a firmer appearance.
The progress of the heat and attenuation, or resolution
of the starch-sugar into alcohol, must be carcfully ascer-
tained.  The iucrease of heat altogether to tho finishing
of the ale, must not exceed 10° or 11°; but the attenua-
tion required, being accordiug to the futnre viows of tho
brewer, canuot be fixed by any arbitrary rule. Nianety-
four pounds of saccharine extract, in this instance, is the
strength of the wort, and the attenuation required is that
it shall be carricd down to 45 pounds per barrel. There-
fore, the duration of the process depends on rcgulaung
the heat until the attenuation is accomplished.

The heat should advance progressively, and is either
kept in check or encouraged by the use of the tube which
is fixed round the inside of the gyle, taking five or six
turns from top to bottom, through which hot or cold
water can be run at the pleasure of the brewer. '

In cight days the heat has increascd 10°, and the atte-
nuation, as indicated by the saccharometer, is down to 50
pounds per barrel, the head of yecast on the worts havmg
been plunged occasionally during that time.

For beating in the yeast there cannot be estabhshed
any definite rule: sometimes it is requisite twice in one

day, somectimes not for two days together : neither can time
10
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be fixed on to determine the duration of the process of fer-
mentation. Much depends on the quality and quantity
of yeast employed to commence the process, and the heat
of the worts when set to ferment. The appearance of the
gyle gives the brewer a good notion, during tho process,
of its healthy state; the head of yecast should have a
broad rolling appearance, full to the sides of the gyle, and
swelling a little to the centre.

Good yeast has a close texture, not glassy, nor studded
with bubbles of carbonic acid, nor of a flat surface.
Either in the slow or quick method of fermentation,
when it assumes this appcarance it is high time that it
should be clcansed. '

By close observation the brewer must determine when
the gyle is ripe, and when all is well relative to heat and
attenuation,—to clcanse.  This is dono in Edinburgh by
runaing the clear alc from bencath the yeast into tho same
barrels in which it is scnt out to customers. No further
fermontation takes place sufficient to render it necessary to
put the barrels on troughs : they are placed on open stil-
lions, or on the floor of the cellar. The ale is cleansed
into butts in Alloa, and afterward racked into casks to be
sent out. Sometimes it happens that the gyle, in spite
of the brewer’s care, runs up to a high temperature, and
the fermentation becomes rather unmanageable. In such .
a case, the contents of the gyle are run as clear as pos-
sible into a square or clean tun. Tho ale cools down a
little, and, in twenty-four hours, it is racked into casks;
-but this method of tunning ought never to be had re-
course to, exccpt the state of the gylo requires it, as it
flattens the ale and injures its quality. :
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The reader’s attention must be called to the progressive
state of the gyle during the process of formentation, as
explanatory, in some measure, of the different action which
takes place in the quick and slow rzethods of working. -

When the yeast first gathers on the head of the worts,
in the slow method of fermentation, it gives out carbonic
acid, and in proportion as it allows this to escape, and
feels the influence of the atmosphere, it becomes viscid,
and, wero it not beat in, it would sink down through the
wort, and leave it almost clear. It is beat down, before it
approaches this state, into the worts. The principle of fer-
mentation it still contains is thus mixed with the worts,
and resumes its action. The more viscid part of the beaten
down yeast disunites from that which holds the ferment-
ing principle, and attaches itself to the bottom and sides
of the gyle. As each succossive formation of yeast comes.
to the surface, and is in turn beat in, tho same process
takes place. The viscid portion thickens at the bottom
and round the sides of the gyle, until the alcohol begins
to overpower the fermenting -principle, and gradually
would destroy it altogether. This is the time for check-
ing the farther progress of fermentation by cleansing,—
by which term the rcader will perceive, that it means
the separation of the ale from the yeast-formation in the
gyle-tun. .

On comparing the above description of the mature of
fermentation in the Scotch system of browing with the
Euglish method that will hereafter be described, it will
be perceived that both these processes have one chemical
principle in common, which, although differently wrought
out, are equivalent in the production of malted liquor.
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The English brewer pitches his worts at 62° with a
large proportion of yeast. From these causes, they arrive
at the full fermentation standard in thirty-six hours, and
during that time run-up 10° to 12°, leaving the attenua-
tion behind. The yeast is therefore beat into the wort,
and mixed thoroughly together, and tunned immediately
into barrels set on close troughs, to hold the worts that
immediately flow into them.

As it is repeatedly filled up, the yeast begins to assume
the viscid state, preciscly on the same principle as that
described in the Scottish process of slow fermentation ;
but, in place of lodging in the barrels, it settles down on
the bottom and sides of the troughs, just in the same
manner as in the Scottish gyle, until the formation of al-
cobol checks the fermentauon nnd gradually stops it
altogether.

The repeated ovqmrmng{)f \he ale and filling up
of the barrels, in théslatter procesy; diminishes its tem-
perature, and preserves it from acetic fermenting-heat, but
it is better guarded against that danger by the formation
of aleohol, which now goes rapidly forward until suffi-
ciently powerful to arrest further fermentation.

It has been attempted, as shortly as possible, to give
the reader a distinct notion of the nature of both these
methods of fermentation; and it romains to say a few

* words of the proper degree to which ale should be brought
down by attenuation, so as to preserve the richest flavour
of malt and hop, and to afford the greatest satisfaction to
the consumer.

. It has always been the study of Scotch brewers to

e s
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cffcct the attenuation of the wort so as to combine the
exact proportion of alcohol and sugar of the malt to con-
stitute ale of the richest description; and although every
part of the process of manufacturing malted liquor may
be said to be of importance, the successful attenuation
of the worts in the Scottish system of brewing ale may
justly be deemed one of the most cssential requisites to
establish-the character it has acquired.

This process must ever be a desirable object to brewers.
When the resolution of the starch-sugar into aleohol is
carried down to rather a greater length than necessary, it
promotes, no doubt, the purity of the ale and its keeping
quality, but it renders it too thin to the palate, and un-
m: s the nauseous hop-bitter, which always, more or
I comes over with the hop-extract. 'When strong
wo  have not been sufficiently attenuated, on the con-

ry, the ale has a sickly, luscious taste, and is apt to

un into acidity. To avoid extremes, and to hit the exact
woportion, therefore, requires all the skill of the brewer.
The future disposal of the production ought to influence
the process. Ales for bottling ought always to be atte-
nuated lower than ale for draught from the casks. In
- making ales of this latter description, the brewers of Edin-
burgh have found it of advantage to keep them fuller
of saccharine extract than they had formerly done. Ales
for bottling would, in some instances, admit of the same
improvement.

The term attcnuation, as applicable both to distillers

and brewers’ worts, means the thinning or weakening

~ of the saccharine extract during the process of fermenta-
’ 10
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tion, by its resolution into alcohol. Distillers carry it as
low as possible, to obtain the greatest quantity of the lat-
ter by distillation.

Its progress is checked by the brewers, as previously
explained, to combine what they judge to be a good pro-
portion of it with the starch-sugar undecomposed to con-
stitute strong ale. However, the amount of saccharum
left in the wort is mercly the apparent weight: the real
weight is concealed by the quantity of alcohol given off

. during the process, the specific gravity of which, below

that of water, counteracts the weight of the saccharine
matter in solution above it, in proportion to the alcohol
formed from the starch-sugar held in the original wort.
- The worts of brewers require a different management
from that of distillers. For instance, when of the
strength of one bundred and twenty pounds per barrel,
on being put to ferment, the decomposition of the starch-
sugar is very rapid at first; but in proportion as the alco-
hol is evolved the fermentation decreases, and would
gradually cease altogether, were not the head of yeast
beat in to rencw the action, as in the Scottish system,
or mixed in tho gyle-tun, and run into casks to effect the
same purpose, as in the Eunglish system of brewing; thus
supporting the conclusion arrived at by Dr. Thomson, that
sugar, in a state of partial decomposition, is the ferment-
ing principle of yeast.

Let us suppose these worts of the weight of one hun-
dred and twenty pounds saccharine extract attenuated
down so low as forty pounds per barrel, their real weight
would be sixty pounds, from the specific gravity of the
alcohol evolved adding a proportional weight of saccharum
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in solution, which could not be detected by the saocha-
romcter.

Therefore it should be held as a rule in brewing ale,
that the stronger the worts the less is the proportional
. weight of alcobol produced, after a certain quantity has
been evolved by fermentation sufficient to couunteract its
further production.

6. CLEANSING. -—Enghsh brewers eomprchend by the
tenn cleansing, the mixing of the yeast and ale together
in the gyle, tunning into barrels placed on close troughs,
and contiuuing the fermentation uantil the yeast forms and
scparates from the ale; which is accomplished by kocping
the barrels repeatedly filled up, until tho fermentation
ceascs, aud the proocess is finished. In the Scottish sys-
tem, it is applied to running the ale from the gylo into
the casks after it has been judged sufficiently ntwnnated
and leaving the yeast behind.

As prcvxously stated, there are several modes of
cleansing, which may be again noticed. 1st. The Edin-
burgh method, by which the ale is run, finished, from the
gyle into the casks which are afterward to be sent out to
customers. 2d. The browers of the Alloa and Stirling
district cleanse into butts, from which the ale is afterward
racked into casks, an English pint of fillings or prepared
wort being put at the same time into each. 3d. When the
ale is to be made up for exportation, it is overturned into
a square or vat capable of containing the whole brewing.
It is allowed to remain in this twenty-four hours; fer-
mentation proceeds s little, and attenuation takes place to
the extent of one or two pounds per barrel. A decoction
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of hops is ‘prepared, of a strength sufficient for the in-
tended purpose, and this, with a proportion of store, is
added when the ale is racked into casks. These additions
are made to preserve it in its vinous state, caloulated to
keep it uatil its time of consumption.

When brewers overturn their ale into squares, and rack
for home consumption, it is rather to remedy a defect than
from choice. It may be advisable to use a square when
the fermentation has run up rather high, and, if done ju-
diciously, the ale may be brought out in a very good con-
dition ; but, after the gyle, all future racking flatteus it,
and injures the quality.

With the Edinburgh brewers, it is the practice to bring
the gyle to the highest state of perfection, and tun into
casks at once, where no more fermentation takes place.
Neither fillings nor isinglass, in a state of finings, are
used,—it being considcred that when ale is finished in fine
condition, these are not requisite.

The measure of ale in hogsheads differs considerably
from the English standard. The Edinburgh hogshead
contains sixty-three gallons, and the trade generally allow
fifteen per ccnt. discount on settling accounts. The
reader will take the differcuce of measure, which is nino
gallons per hogshead above that of England, and the
liberal money discount, into any calculation he may make,
in forming an estimate of the comparative advantages of
the English and Scottish methods of brewing.

Having brought forward to the process of cleansing,
from the gyle-tun, the brewing of twenty barrels of ale
from eighty bushels of malt and eighty pounds of hops,
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it is tunned into hogsheads and half-hogsheads. As soon
as run from the gyle into the casks, it is considered
finished ; and, as has been already observed, no addition
is made before being seunt out to customers.

ENGLISH SYSTEM OF BREWING ALE.

IN nearly all parts of England, the method of brewing
ale is very nearly the same. The malt is ground imme-
diately before the mash is laid on, and the water, gene-
rally beated to the boiling temperature, is allowed to cool
down in the copper to the heat required for mashing.
The heat of the first water is 170°, and 185° for the
sccond mash : the common practice is to take off a third
for small beer. It is nccessary, to obtain as much of the
saccharine extract as possible for the ale, to draw the first
and sccond mgsh to such a length as to render it neces-
sary to boil down to strength from two and a half to three
bours. The hops aro added when the copper comes
through to boil, in" most breweries, and are subjected to
the whole time of boiling the worts. The worts are
spread on the coolers, and being cooled down to the tem- .
perature of 60° to 65°, are pitched to quick fermentation,
with about two gallons of yeast for every four barrels of
wort. The fermentation in the gyle comes to maturity in
thirty-six hours. As soon as the head of ycast is ripe,
and begins to sink, the ale is tunned into barrels, the
latter being first plunged through the wort; many brew-
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ers at the same time throwing in four pounds of flour and
two pounds of salt for every twenty-five barrels in opera-
tion. The worts in the gyle rise in temperature from 10°
to 12°, before being run into the barrels to cleanse. One
hogsbead of wort is reserved to fill up with, which, with
that which comes over into the troughs in tunning, is
sufficient to cleanso twenty-five barrcls of ale. Within
two days the process of this additional foermentation is
finished, and the ale removed into stock.

The art of brewing malted liquor, in England, must be
divided into distinct opcrative employments and classes,
all of which inust be examined separately before the
adaptation of each to its particular purpose can be appre-
ciated. .The first class is, andoubtedly, the art of making
home-brewed ale. This description of malt liquor is car-
ried to great perfection by private families in every dis-
trict of England. The ale made in England termed
home-brewed is superior to the Scotch ale, for the reason
that it is forced, by the quantity and quality of materials
used during the process of brewing, into that pre-emi-
nence, and by the management it afterward receives in
the cellar, to maintain its flavour and acquire the quality
of keeping,—both very important matters in the con-
stitution of strong ale.

Another class comprehends the numerous body of com-
mon brewers,—and victuallers who brew their own ale
are settled in cvery town and considerable village in
England. A variety of causes operate to make a diversity
of strength and flavour in the production of ale in every
county, which arises from brewers in the long run coming
under the obligation of studying the tastes and customs
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of those among whom they carry on their business. Cli-
mate, quality of malt and hops, water used in brewing,
and method of working out the system, all combine to
impart to ale a distinctive local character, and reasonably
account for that variety in condition and flavour which is
everywhere to be met with. .

These causes, though, do not operate in the manufacture
of the first class, or home-brewed ale, already mentioned.
In every part of the country, from the nobleman’s well-
ordered and complete brew-house down to the cottager's
economical contrivance, ale of the same rich flavour and
strength can be made from the same quality and propor-
tions of materials.

The method of conducting the process of malting dif-
fers considerably in England from that followed in Scot-
land, chiefly arising from the different qualities of the
| ley; the climate and soil of the former country being
o favourable for its growth of a fine quality than
those of the latter.

The following question, and one which is of no little
importance, remains to be answered :—By which system
of brewing can ale of the best quality be made from a
given quantity of malt and hops, and to scll at the same
price, to yield the same profit ?

In order to judge properly, Edinburgh ale must be
placed in competition with that made in any particular
county in England noted for the goodness of its malt.

The making of ale is a distinct art from that of making
porter. The methods of making ale by the quick and
slow processes of fermentation, also render them so dis-
tinct as to require a different arrangement of utensils
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altogether. The making of home-brewed, as generally
practised in England, is also distinet from Scottish alo,
and from that of the common brewers,—the exccllenco of
its quality generally depending on a sufficient quantity
of malt and hops, and judicious treatment in the cellar,
for its future preservation.

These are facts which no brewer can dispute. There-
fore, to divide the business of brewing into distinct classes,
and to investigate the process by which the malt liquors
are produced, is absolutcly nccessary before a competent
knowledge of the whole can be acquired.

MasnaiNGg.—We will now suppose that, at the commence-
ment of the brewing, every thing requisite has been cared
for,—that the utcnsils are all in perfect order,—that the
‘material has been carefully measured,—and that the
water in the boilers is sufficient for the purposes intended.
There are eighty bushels of malt in operation, with cighty
pounds of hops, from which it is required to make twenty
barrels of ale. Every thing being in readiness, the water
is let down to the mash-tun at the temperature of 170°,
and ascends through the malt. By the gauge of the boiler,
twenty-four barrels, the quantity rcquired for the first
mash, are let down; the machine is put in motion, and -
the mashing proceeds. It is kept going twenty minutes,
which is sufficient time ; when oars are employed, half an
hour is requisite. The head of the tun being carefully
covered, the mash is allowed three hours to extract. For
the first mash, twenty-four barrels of water for ten quar-
ters of malt would be considered extravagant by Scottish

- brewers; but it must be considered that, in the present
operation, the worts require to be boiled one hour longer
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than by the Scottish method ; and that, as a quarter of
malt takes up twenty-eight gallons of wort, seventeen
barrels of the latter will be requisite from the first mash,
seven barrels being taken up by the malt.

The first mash having extracted for three hours, the
tap is set, and the worts are permitted to flow into the
underback.

The heat of the worts at the surface is 140°, and as
they flow from the tap, 148° to 150°. They are run
slow at first, to confine the dreg of the malt at the bottom
of the tun; as soon as they begin to filtrate they flow
transparcnt. Seventeen barrels are drawn, weighing
eighty-six pounds of saccharine extract per barrel. The
second and third mashes are laid on in succession, at the
temperature of 185°,—the quantity of water required is
nine barrels for each mash; they are stirred for ten
minutes, and allowed to extract for one hour and a half
for the sccond, and one hour for the third mash. The
weight of saccharum obtained from the sccond is sixty
" pounds per barrel,—thirty pounds per barrel for the third
mash,—consisting of eight barrels of wort for each.

Eight barrels of water, at 170°, are laid on for small
beer, after the third mash. When the strong worts are
in the boiler, they average sixty-six pounds per barrel, and
are brought through to boil as quickly as possible.

The method of running the water through the malt,
from the false bottom of the mash-tun, is very generally
adopted in England. The best method of mashing that
can possibly be followed, is to run the malt and water,
simultaneously, into the tun, stirring and mixing as they

descend. The ground malt is placed in a bin above it,
1
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and a sluice regulates the quantity which is run down.
By this method, the malt is completely mixed with the
water, either by the machine or oars: there is also less
danger of setting the goods, and the process is more
effectually forwarded. This mode of mashing is well
worthy the consideration of brewers who have not-already
adopted it. ,

The Edinburgh brewers have long since given up stir-
ring by the machine, supposing that the oxide of iron
tainted the worts during the process.

The machine is made use of in all parts of England.
It is the most effective method, and no injury can possibly
arise from its use if the size and weight of iron are any
thing commensurate with the quantity of malt it is em-
ployed to work. )

Where a machine is to be constructed for mashing, it
ought to be made on the simplest principle, and with no
more weight than necessary to do its work effectually.
The motion of the blades or stirrers should be vertical ;
when horizontal, their action pushes the malt before them
round the tun and injures the mash.

To small brewers the machine is highly important, as
they have not a sufficient number of hands employed to
make it convenient to work the mash with oars. The
hand-machine is capable of mashing ten or twelve quar--
ters of malt; and as the dimensions of a tun to mash
-such a quantity is that used by a numerous class of brew-
-ers, it deserves their attention.

A perpendicular shaft rises in the centre of the tun;
on this shaft a tube is placed ; a double wheel is fixed on
the top, receiving motion from a bevelled pinion on the
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end of the horizontal axis of a fly-wheel at the side of the
mash-tub, which is driven by hand, and which gives mo-
tion to the whole machine. Four arms project from the
tube, on which are fixed the vertical stirrers; these are
put in motion by two whecls on each side of the shaft
acting on each other, the axles of which are the project-
ing arms from the movable tube, and which are sent
round the mash-tun by the outer wheel on its top. The
upper cogs of this are acted upon by the horizontal axis
of the fly-wheel, which thus keeps the machine steady,
and distributes the power which keeps it in motion.

The attention of the reader may be directed to several
important points in the process of mashing.

1. Sparging, or sprinkling the mash, in such a manner as
would give a stronger wort, without drawing it to so great
a length as to render it necessary to boil down to strength
for such a protracted time, which injures the extract, and
drives off the essential aromatic bitter principle of the
hops.

It requires very little explanation to render the mode
of accomplishing this easily understood. Having laid on
the first mash, and drawn it about onc-fourth less than
the usual quantity, the brewer lays on his sccond, with
the same proportion of water. When he sets the tap of
his second mash, and the worts begin to flow, he fixcs the
sparger at the same time, and sprinkles slowly as much
water, at 180°, as of worts which flow from the tap. He
can, by trying their strength, work out the saccharum as
much as he may deem safe to preserve the quality of the
ale.

This method would answer better in the English method
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of brewing than sprinkling the first mash, especially when
the quick system of fermentation is followed. The worts
obtained by stirring the mashes, and drawing them sepa-
rately, are purer than when drawn by sparging the first
mash ; although it must be granted that the slow fer-
mentation causes the wort to cast a surer crop of yeast
than by the quick method, and much of the purity and
flavour of the ale dep&nds on the worts being judiciously
cleansed.

2. It is of very great importance that the division of
the worts into scparate quantities, of different strengths,
0 as to produce the different priced ales from the samo °
brewing, be well managed, when the establishment is of
much size, as ales of different prices are wanted to supply
the demand. In such cases, the brewer must count a cer-
tain weight of saccharine extract per barrel, to represent
a certain price, and divide tho worts obtained from each
mash accordingly.

By calculating how much wort strengthens in boiling
per bour, and also in cooling down for fermentation, and
how much of it is driven off by cvaporation during these
processes, he is able to proportion the whole suitably to
produce given quantities of ale at the required strength
and price.

Of the best heats to be used in mashing,—of the quan-
tity of water to be used for each mash,—and of the water
taken up by the malt,—thesc subjccts have been noticed
previously ; but it may be useful to recapitulate them, in
their proper place, while on the subject.

In the English system of ale-brewing, for mashing,
170° for the first, 185° to 190° for the second, and for

m———teem e s was e DI it it
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the third any heat from 170° to 180° will answer. It has
becn found that too high heats have a tendency to bring
the ale sooner to acidity than when ranged low, although
a stronger extract is obtained. The quantity of water to
be used for the first mash, of course is regulated by the
required strength of the ale.

It is estimated that malt takes up about 28 gallons
of water for every quarter in oporation. The brewer may,
with this knowledge, lay on his first and second mash so
as to obtain the quantity of wort required, according to
the timo he intends to boil. Tho Scottish brewers for the
first mash never exceed two barrels of water to each quar-
ter of malt, and sprinkle until they obtain the desired
quantity for the brewing. The English brewers go the
length of 2} barrels to 3 barrels to each quarter, but which,
as has been repeatedly mentioned, compels them to boil
longer down to strength. '

BoiLing THE WoRTs.—The strength of the worts are
regulated by the proccss of boiling ; and asit is during this
process that the extract of the hops is obtained, to impart
their aromatic flavour and bitter principle to the ale, it is
always desirable in brewing to conduct it 80 as to produce
the objects required—to arrive at the calculated strength
as nearly as possible, and to preserve the aroma of the
hops in the greatest perfection.

There are in the brewing on hand 33 barrels of worts in
the copper, containing 66 pounds of saccharine extract per
barrel, made from 80 bushcls of malt; and there are 80
pounds of hops to be managed during the boiling process to
extract the aroma and first bitter principle in tho best man-
ner, toward the preservntionlit.nd flavour of the finished ale.
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The calculation is, that by boiling these worts for two
hours, they will strengthen in the copper and on the
coolers 20 to 21 pounds per barrel, and give 21} or 22
barrels of ale, of the weight, before fermentation, of 87
pounds per barrel saccharine extract.

As has been shown, there are four actions that take
place with malt in boiling, which materially affect it:
1. The process of boiling, which cuts the wort, as it is
technically described, and coagulates the fecula of the
malt. 2. Evaporation. 3. Concentration of the saccha-
rum in proportion to the evaporation of the worts; and,
4. Destruction of part of the saccharum during the whole
time of the boiling process. The reader’s attention is
again particularly directed to this, because it is upon such
knowledge that the brewer is enabled to take advantage
of the strength of his worts, and to vary his process so
as to obtain the greatest possible quantity of finished ale,
and to work to a required strength.

The proposition is: WORTS BOIL DOWN TO STRENGTH
IN PROPORTION TO THE QUANTITY DRIVEN OFF BY EVA-
PORATION, AND TO THE WEIGHT OF SACCHARUM THEY
CONTAIN ; AND STRENGTHEN ON THE COOLERS IN TIIE
SAME PROPORTION, DEDUCTING THE SACCHARUM DE-
STROYED DURING THE WHOLE OF THESE PROCESSES.

It was formerly stated that, during the process of boil-
ing, worts strengthen one to ten per hour; that, when
of the strength of 50 pounds saccharine extract per bar-
rel, they increase 5 pounds in one hour; and when at
100 pounds, they increase 10 pounds. Therefore, in two
hours’ boiling, the first would increase 10} pounds per
barrel, and the second 21 pounds per barrel. The increase
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of strength on the coolers is in proportion to one-cighth
part of the whole wort lost by evaporation, deducting the
weight of saccharum which escapes during the process.

It is only by experiment that the exact quantity of wort
driven off during one hour's boiling, and the weight of
saccharum concentrated, can be determincd. The subject
is worthy the consideration of intelligent brewers, leading,
as it does, to very important consequences.

The 33 barrels of wort, in the present case, are boiled
for one hour, and then one-balf of the hops are added,
and the boiling continued one half-hour longer. The
remainder of the hops is now delivered into the copper,
and the whole boiled another half-hour, making two hours’
boiling in all. 'If a lesser quantity of hops had been in
operation, one-half for the whole two hours would have
been boiled, and the other half for one hour; but, in this
brewing, the present arrangement of their boiling is suffi-
cicnt to extract the aromatic bitter principle in the finest
state. Brewers who draw a large extract are obliged to

" boil down to strength ; but they are not under any obli-

gation to destroy the hop-aroma by boiling the hops all
the time they boil the worts. Let any brewer try a simple
experiment: let him infuse 14 ounce of good hops in 1
gallon of strong ale wort, (which is about the proportion
used in brewing,) brought up nearly to the boiling tem-
perature, and keep it at that heat for an hour : he will find
that the hops have imparted to the worts their fine aro-
matic bitter principle, without any boiling whatever.

It is well known that hops give up their essential aro-
ma and first bitter very readily. One hour’s boiling is
quito sufficicut. After being boiled for two hours toge-
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- ther, most part of the essential oil or aroma and finest
bitter are driven off, and the second or empyreumatio bit-
ter succeeds, which is nauseous to the taste, and iojures
the ale.

When the worts have been finished in the boiler, it is
always found advantageous to let them remain there for
half an hour or so,—more especially, when the time
of boiling the hops has been shortened. By giving the
worts time, two benefits are obtained. The virtues of the
hops to some extent are thus secured; and they lose a
considerable portion of heat before being spread on the
coolers ;—thus saving & part which otherwise would be
lost, by the rapid evaporation which takes place, when
run down from the copper at the boiling temperature.

It is necessary to bear in mind that the form of con-
struction of the boiler is an important consideration.
The open boiler is still in use by many brewers. An
upperback is of great utility; and, when properly con-
structed, becomes an objcct of value, as a larger quantity
of worts, by one-third, can be boiled with safety when it is
used. Boilers of the best construction are those used in
London. They have a condensing-pan on the top, into
which pipes are introduced, conducting the stcam from
the boilers beneath, which heat the water for the purposes
of the brewery. Neither condensing-pan nor upperback
are used by the Edinburgh brewers: the form of their
boiler docs not admit of it.

Brewers who require several boilers in operation, would
do well to use the iron boilers. It may be important to
determine the best form of construction of the iron boiler,
which may soon come into general use. An iron boiler
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brings the worts sooner to the boiling temperature than a
copper one, by one-fourth of time. It is easier kept
elean ; the oxide of iron is never present, the white fur
with which it soon becomes incrusted, preserves it from
the action of oxygen; while, in the copper boiler, its oxide
is poisonous. It can be built at a comparative trifling
expense, and i8 kept easily in repair. It is of importance
to consider these advantages.

The form of the boiler is hemispherieal, nnd its size is
in proportion to the number of barrels of 36 gallons it is
required to contain. It is made of } inch boiler-plate,
and the leggins which unite the crown are § inch. The
boiler is enlarged with a leaden crib, which is fixed to its
inner top by copper rivets, about an inch apart, all round;
these, though small in the nail, have large flat heads to
hold the lead close and prevent leakage. This leaden
crib is of a convex form, being in diameter about a third
more at its head than where fixed to the boiler. An upper-
back, of a square form, is placed on the top, and which is
capable of containing about one-eighth of the contents
‘of the whole boiler. In fixing the upperback, a wooden
seat is first placed round the head of the leaden crib. This
is laid with whitelcad and paper, on which the upper-
back is placed; a strip of sheet-lead is run round the in-
side of the boiler-crib where the upperback and the wooden
seat on which it is placed unite, and is nailed close with
small nails, which keep the wholo water-tight.* »

The strength of the worts must be ascertained by the

* It is much the safost, for obvious reasons, to use some other nb.
stanco than lead, nnd should always be done.
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- saccharometer beforo they are run from the boiler. Should
any other method be adopted than that on the open
coolers by evaporation, an allowance must be made to re-
gulate the required strength, at the fermentation-point, for
the saving effected. In proportion to the saving which
arises from the worts not being exposed to evaporation,
they must be made stronger in saccharum, and less in
quantity.

CooraNg.—Both in the Euglish and Scotch systems
of brewing, the method of cooling tho worts by cvapora-
tion is about the same. They condense,—coucentrate sac-
charum by evaporation,—lose bulk in proportion to such
evaporation ; and lose also a part of the saccharine ex-
tract, which escapes, more or less, the whole time of the
process.

The worts are subjected to a loss of bulk by evapora-
tion, from the time that they are brought through to boil
in the copper, until they are cooled down to the temper-
ature required for fermentation, and gain increase of
weight in proportion, deducting such part of the saccha-
rine extract as has becn destroyed during the processes.

The weight of saccharum per barrel, contained in the
wort, after the process of boiliug has been finished, and
before it has been run from the boiler, will be increased,
when cooled down for fermentation, in proportion to what
it acquires by evaporation on the coolers.

Therefore it is easy for a rule to be established for
brewers to calculate the strength of their worts prospec-
tively, from the time of obtaining them from the mash.
The reader cannot fail to percecive of how much advantage
this knowledge must be to those who require to make ales
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of different strength, from the same malt in operation ;—
or to vary the process of making a simple description
of ale, when the malt turns out a stronger wort than
usual; and thus secure an additional quantity of ale to
the brewer. _

‘Whether or not a correct principle has been assumed in
dividing the proccsses of boiling and cooling the worts
each into separate actions, and attempting to prove the
loss of wort sustained, and the weight of saccharum ac-
quired in each process, during the time of boiling and
cooling down for fermentation, must be left for competent
judges to determine; but the -subject is so valuable to
brewers, that the investigation, perhaps, may arrest their
attention, and lead some of them to decide the question
by more accurate experiment.

Several improvements in cooling the worts were noticed
in describing the Scotch method of brewing ale; the most
important of which may again be spoken of.

1. The Refrigeratory Cooler.—A given quantity of
worts is run into a large tube immersed in water, which
cools them down to a required temperature, before being
spread on the adjoining coolers, to permit them to deposit
their sediment. These cooled worts are forced out of the

" tube by another charge from the boiler, which is cooled
in succession ; and in this manner the whole of its con-
tents pass through the refrigeratory.

2. Flat-surfuce Refrigerator.—A flat, close receiver is
fixed round the inside of the coolers, and cold water is
kept constantly running into it. The bottom of this flat
receiver dips an inch into the surface of the worts, and
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. cools them rapidly down to the temperature required for

fermentation.

8. The Iron Coolers and the Refrigeratory Worm will
be found of much utility during the summer months, and
are worthy the consideration of brewers' who have not
yet adopted these methods of cooling.

During the process of brewing, as generally conducted,
when the whole quantity of worts obtained from the dif-
ferent mashes, and the weight of saccharine extract they .
contain are ascertained, and afterward compared with the
quantity and weight brought down to fermentation, the
loss of both worts and extract are correctly proved.

It is an object of very great importance to economize
the processes of boiling and cooling, without injuring the
quality of the production, the whole being resolved into
this :—From a given quantily of malt and hops, to bring
the greatest weight of saccharine extract tn solution to the
temperature required for fermentation with the least pos-
sible loss. _

It must be readily seen by every one, that this is the
only rational view that can possibly be taken of the sub-
ject.

FERMENTATION.—There is no part of the process in
the English and Scotch methods of brewing which differs
80 much as in that of fermenting the worts. The difference
has before been shown to arise from pitching them to fer-
ment at different temperatures, and with different quanti-
ties of yeast. By the English method, a temperature of
60° to 65°is chosen. The English brewers are extremely
cautious with their heats of fermentation ; and the intel-
ligent have generally adopted the mean of these heats,
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623°, or for practice 62°, as the best that can be adopted
during all scasons of the year. By the Scottish method,
as formerly mentioned, the heats are from 50° to 55°;
and 52}° is the mean, or 52° in practice, 10° being the
difference of quick and slow fermentation.

In both methods, tho chemical principle is the same;
the difference of heats used causing a different action of
the worts in their time of resolving into alcohol and
throwing off the yeast and impurities they contain.

Obscrve one important fact. The fermentations at the
mecan of these heats, 521° and 624°, are equivalent, pro-
ducing, by differeut modes of action, the same results.

When worts are fermented at 52}°, in eight or ten
days a liquor is produced, combining alcohol and starch-
sugar in such proportions as to constitute strong ale of a
certain flavour and quality ; and worts fermented at 623°
produce a liquor of somewhat different flavour, but com-
bining alcohol and starch-sugar in like proportions, all
things being equal in the quality of the malt and strength
of the worts : in both instances, the beat of the fermented
worts rising to nearly similar temperatures,—10° or 12°
above those at which they were sct to ferment.

If the worts were pitched to ferment at 721°, in place
of 62}°, they would spring rapidly to a high temperature
before a sufficicnt quantity of alcohol was evolved. No
doubt they would bear ycast, but it would be deficient in
those requisites which distinguish strong healthy yeast ;
and when tunned and cleansed, the ale would have a thin,
vapid taste. It is a subject of too much importance to
be hastily passed over. It is either true in principle or
it is not. It is quite evident that, in the quick and

1
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" slow methods of fermentation, there must be equivalent
heats. All that can be done, however, while the question
remains unsettled, is to endeavour to fix on the best heats
to produce the best results. The worts in the coolers be-
ing all in readincss, nine gallons of rich strong yeast hav-
ing been thrown into the gyle, about a barrel of worts is
pitched and thoroughly mixed with the ycast. The worts
are now run into the gyle in full flow, until the whole
have been obtained.

Within twelve hours, a head will have gathered on the
worts, the healthy state of which cannot be mistaken.
In a few hours a faint white line breaks round the head
of the gyle ; afterward the surface begins to show white
spots, which soon increase and rise on the surface.

The head is formed in from twenty to twenty-four
hours; it consists of white froth, at first shooting up in
little pyramids, and then uniting and swelling up with a
very slight and scarcely audible singing noise, which is a
favourable sign that all is well.

This white froth, in the course of a few hours, is
changing into gas bubbles, caused by the carbonic acid
escaping from the worts: these soon appear numerous,
and enlarge into cach other. The head assumes a cream-
coloured tinge, and the formation of viscid ycast has evi-
dently commenced. The fermentation proceeds; the head
of the worts still bearing up the yeast, which swells up
toward the owtre. The heat of the worts is 70°. Tho
flavour from the gyle is cool and sweet, and this is more
perceptible when fine new malt is in operation. The ap-
pearance of the head of the gyle now assumes the look
of the worts coming to maturity. It is decisive in about
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thirty-six hours. The yeast is of a rich, close texture,
but without rolling over in a broad, unbroken mass, as in
the Scottish gyle during slow fermentation.

The head of the gyle now begins to sink, and the yeast
to slacken round the edge ; but the brewer need not hurry
the process; two or three hours at this time are of essen-
tial scrvice to strengthen the yeast in cleansing, but it
must not be permitted to sink much. Four pounds of
flour and two pounds of salt for ¢very twenty-five barrels
is a good proportion of these substances, to be mixed with
the worts, before tunning, to season the ale and increase
the fermentation in the barrels. The heat of the worts is
now"72°, and the gyle is thought to be ready. The flour
and salt are thrown in by handfuls over the ycast on the
gyle, and the contents are plunged and mixed together.

When this is accomplished, which occupies & minute or
two, the whole is run into barrcls placed in the tunning-
room, to undergo the process of cleansing.

During the quick process of fermentation, it may be
observed that the head of yeast in the gyle is never
touched until beat in at last, when the flour and salt are
mixed with the worts. Were it beat in as in the Scottish
process, the worts would spring into so rapid a fermenta-
tion, from the quantity of yeast with which they were
pitched, and from their high degree of temperature, as to
endanger the brewing.

CLEANSING.—The continuation of the process of fer-
mentation, by mixing the yeast and worts together, and
overturning the whole contents of the gyle into casks,
from which the worts partially escape in froth with the
carbonio acid, and are again filled at iutervals of two
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hours for twelve hours, and then every four hours, until,
by repeated working out and refilling, the yeast-comes to
maturity and separates from the worts—this is called
cleansing.

It has been already observed that, in the Scottish -
method, this term signifies, merely, the running the
finished ale into casks, where no more fermentation takes
place ; but the present method is a continuation of the
process, which requires, much care and judgment in the
brewer to bring to a successful termination.

Before being placed on the stillions or troughs, the
casks should be éxamined singly, to ascertain that the
buog-stave is good,—the spile-holes filled,—the tap-ends
all right; and that the casks are sweet, and in good con-

. dition to serve their purposes.

Every thing being right in the tunning-room or cellar,
the first operation proceeds, or removing the worts from
the gyle into the casks ; for doing which there are several
methods : 1st. By carrying the worts from the gyle in a
pail, and filling the barrels progressively, sufficicnt worts
being left to finish the cleansing. 2d. By means of a
hose made of leather, long enough to reach to any part
of the cellar where the barrels are placed. One end of
the hose is open, to admit the tap of the gyle. A stop-
cock is fixed on the other, with a small conduit to enter
the bunghole, and to prevent the spilling of the worts.
3d. By the filler-trough. This is a small trough laid
across the tops of the barrels, the whole length of the
stillion ; into each bunghole a filler descends from the
trough, and a stopper is fixed by a small chain to each
division of it, where the fillers are placed to be instantly
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ready when wanted to stop the flow of worts when the
barrels are full. The worts are conveyed to the trough
by the hose already described, and which is still kept in
use. 4th. By the cleansing-vat, with float-valve. This
mothod of cleansing is confined to the London porter-
breweries. The fermented worts are distributed into the
barrels by meauns of the cleansing-batch being placed on
a proper lovel with tho casks, which are kept constantly
full, oo the same principle that regulates the common
water-cistern, fitted with a ball-cock or floating-valve.
The casks having been all carefully examined, and placed
on the stillions, the filler-trough is laid over the first
division of barrels, and, every thing being right, the tun-
ning proceeds. The filler-trough is, to a certainty, the
best method of cleansing in practice; and brewers wha,
are judicious cnough to appreciate the value of quick,
clean, and economical work, would do well to adopt it.

A gauge of the gyle is taken, when we wish to tell the
number of barrcls to be tunned. The brewer then places
such a number of casks on the stillions as the quantity of
ale in the gyle requires.

After the casks are filled, which, when the filler-trough
is used, is very expeditiously done, the overplus of the
wort in the gyle is run into the plustud, as near as can be
guessed, to the quantity of a hogshead of 54 gallons for
every twenty barrels of ale in operation. With the liquor
on the stillions, this is sufficient to keep the barrels in
fermentation until cleansed. The wort flows out of each
barrel in a stream of froth, composed of worts under the
action of carbonic acid. This strcam accumulates in the

stillions beneath, and, the carbonic acid escaping, the
12
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froth is again resolved into wort, which is taken off the
stillions by a spigot or stopcock, and filled into the barrels
every two hours with wort from the plus-tub, until the
yeast separates from the worts, and the fermentation has
ceased altogether.

In finishing the ale on the stillions, the brewer must
not trouble himself with filling up with mild ale of an-
other brewing. It does no good whatever. If justice has
been done to the operation in hand, it is independent, and
requires no assistance.  Still, it is very useful to reserve
a firkin or half a barrel of wort of the same brewing in
hand; and in place of filling up with refuse of the plus-
tub and stillions, and doing damage, the brewer has thus
fine worts to finish with and prescrve the purity and fla-

.vour of the ale.

BREWING OF PORTER.

UNDER this head will be given a short statement of the
method of brewing porter, which will be practically use-
ful, premising that no deleterious ingredients are used;
for every intelligent brewer will acknowledge that, whe-
ther in the manufacture of porter or ale, the best malt
and hops are the cheapest materials that can be employed.

It may be stated, however, that there are various sub-
stances, which are used, such as roasted malt, burned su-

% gar, malt-wort burned down, (essentia bine,) liquorice,
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" orange-powder, heading, and finings; but all these addi-
tions are simply to improve the flavour, or to preserve the
keeping quality of the liquor, and not as substitutes for
malt.

As porter is wade by some brewers in the same utensils
as those in which they make their ales, it is unnecessary
cither to repcat a description of them or to motice their
dimensions; but it may not be out of place to state to the
reader the mothod of muking porter-malt; as overy brewer
should have some knowledge of the mode of preparing it,
—although it has been nearly displaced, in large esta-
blishments, by the more profitable use of pale malt in
porter-brewing.

There is quite a difforonce in the genuine porter-malt
kiln and the common description for drying pale malt.
The floor of the former is laid with tiles in the usual
manner where such are used. The firechamber beneath
is built of brick, within the square apartment, in the shape
of an inverted pyramid, in the apex of which the furnace
is placed. The furnace is arched with fire-brick, and
extends 2} feet within the chamber, to disperse tho heat
equally to tho floor above.

The malt to be prepared for porter-brewing is half-made
in the usual manncr for drying pale malt. It is then di-
vided into two or three parts, which are dried and finished
on the kiln at such a high temperature as speedily turns
it of a brown colour, but without scorching or clnmng
it; and converts it into porter-malt.

It is first dried in the usual manner. Birch-cuttings, or
beech when the former cannot be procured, are prepared
to blow it, as it is termed, on the kiln, and give it the
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brown colour and that bitter principle which is so desir-
able to the taste in the consumption of porter.

When the malt is spread on the kiln-floor, the furnace is
gradually charged with the wood-cuttings until a tempera-
ture upward of 200° is obtained. The maltster carefully
watches it until it begins to burst by the escape of the
air confined between the kernel aud husk of the grain.
He now turns it, and, with his assistants, by means
of shovels and brooms works it quickly, and sweceping
each division, as it is proceeded with; and this pro-
cess is repeated until it is judged sufficiently brown for
its purpose. :

Its germinating principle is destroyed by this incipient
charring, and it loses the capacity of yiclding sugar, by
mashing, in the proportion of twenty per cent. to pale
malt made from the same description of barley.

Mavrt AnD Hors.—The malt required to make 20 bar-
rels of stout porter is 40 bushels of pale and 20 bushels
of genuine porter-malt.

Each of them are rather small ground and mashed in
the same tun. They are mashed separately in large
breweries ; but on a small scale it is not necessary. The
amount of hops employed is seventy pounds. The other
ingredients used will bo described during the process.

MasHING.—As stated previously, 40 bushels of pale
and 20 bushels of genuine brown malt are employed.
The quantity of water for the first mash is 20 barrels,
heated to the temperature of 180°, which is stirred for
twenty minutes, and stands three hours to extract, the
head of the tun being covered.

The tap is set and the worts flow into the underbnck
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" after three hours. The heats of the mash are about the
same as in ale-brewing, 140° at the surface, and 148° to
150° at the tap. Fourteen barrels of wort are drawn,
weighing 66 pounds extract per barrel. Fourteen barrels
of water at 190° are laid on for the second mash, which
is stirred for ten minutes, and allowed to extract for two
hours. From this mash 12 barrels of wort are drawn at
84 pounds per barrel. The first mash having previously
been pumped into the boiler, 8 barrels are laid on for the
third mash at 180°, which, after standing to extract one
hour, are recovered at 20 pounds per barrel.

BorLing.—The whole quantity of worts now in the
boiler are 34 barrels, weighing 44 pounds of saccharine
extract per barrel, and which are brought through to boil,
as speedily as possible. In porter-brewing, sprinkling the
mash does not succeed ; and, in mashing, the temperature
of the atmosphero is a matter of indifference, care being
taken that too high degrees of heat are not used, although
brown malt bears a higher temperature than pale. With
brown malt, the heat of the water should never exceed
190°. Eighty pounds of hops are added, or delivered
into the boiler, when the worts have come to the boiling -
point.

The time of boiling the worts is regulated by the quan-
tity drawn from the mash, In the present instance, two
hours and a half will be required. The ingredients to be
mixed during the process are Spanish juice, burned su-
gar, clarified sugar, and liquorice root. * 1st. Burned su-
gar. Thirty pounds of good raw sugar are put into an
iron boiler which has a circular bottom, and dissolved in
one gallon of boiling water over a moderate fire. It must
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be kept stirred, and attended to with care. When it has
boiled a few minutes, and been stirred with an iron scraper, -
it thickens, and acquires a bitter taste. Care must be
taken that it does not get scorched. It must be constant-
ly stirred, and a small quantity of hot water added, to
keep it from setting on the bottom of the boiler. It is
ready to be removed when it approaches to inflame, which
is done by thinning it with boiling water, and delivering
it into the boiling worts. 2d. Spanish or Leghorn juice.
Six pounds weight are broken into small pieces, put into
a net, and sunk into the worts in the boiler, to be dis-
solved during the process of boiling. The net is hung
~ from the top, and must be put in when the worts come
.through to boil; or the liquorice may be dissolved pre-
viously, and thrown into the copper as soon as the worts
come to the boiling temperature. 3d. Twenty puunds
weight of clarified sugar, broken into small pieces, are
mixed with the worts. And, lastly, three pounds ground
liquorice-root are added.

‘When these materials are put into the copper, the worts
are boiled rapidly for two hours and a half, when the
quantity and weight must be ascertained, and a judgment
formed of the time for their being run through the hop-
back into the coolers.

The third wort is often boiled scparately without hops,
and run into the hopback after the worts from the main
copper have been strained ; by which means the strong
kind taken up by the hops is transfused by those from
the third mash. From what has been already said, it will
be evident that this method deprives the worts from the
third mash of their share of ingredients in the boiler,
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although, from the quantity of hops used, it becomes an
object to transfuse them.

The question for the brewer to decide, is whether the
transfusion of the hops will compensate for the deteriora-
tion of the worts from the third mash not having been
boiled together with the first two worts, to obtain their
share of the foreign ingredients necessary to flavour and
enrich the porter.

CooLiNg.—The process of boiling the worts, and the
laws which regulate that process, having been explained
in the description of ale-brewing, it is unnecessary again
to enter on the subjeoct.

The porter worts being spread on the coolers, are cooled

-down by cvaporation to 62°, being the same temperature -
for the fermentation of ale-wort by the quick method, by.
which porter is always made.

" The laws which govern the brewing of all worts also
regulate those of porter. In the boiler and on the coolers
they strengthen in proportion to the water driven off by
evaporation; and the prospective increase- of and loss in
quantity may be calculated when the worts are drawn from
the mash, on the same principle as that which guides the
brewer in the production of ale.

FERMENTATION.—TWwenty-two barrels of worts, (when
cooled down to 62°,) coutaining sixty-five pounds saccha-
rum per barrel, are pitched to ferment with nine gallons

of yeast. The best yeast for onset is fresh strong-ale
yeast. To cause it to strike well just before being thrown
into the gyle, an ounce of the best ground ginger is mixed
with it ; but when the brewer is sure of the goodness of
his onset, this is unnecessary. The fermentation of porter

S B o v~ e o
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worts runs the same course, and is similar in chemical
action to that of ale; but when the head of yeast is
formed, and comes to maturity on the worts, it does not
support itself there so long as ale yeast; it has not the
same capacity of holding sugar in partial decomposition
a3 the latter, and were it not beat in after full formation,
it would sink down through the worts and leave the sur.
face clear; but in this latter case, which would ruin a
brewing of ale by yeast biting, and subsequent vinegar
formation, the porter, although deprived of the cleansing
process of fermentation, is not lost. It is preserved in a
vinous state, by the strong combination of hop-bitter and
burnt sugar. It is stored in a vat with finished porter;
and, without deteriorating the quality of the latter, re-
«covers its own value.

When porter is made with fresh malt and good hops,
and when the ingredients have been judiciously prepared,
the worts under process of fermentation possess a full
taste, rather bitter, but grateful to the palate, and the
gyles send forth the flavour by which porter, as a malt-
liquor, is distinguished.

After the worts have come to maturity, which is known
by the head of yeast beginning to slacken round the sides
of the gyle, and to drop a little in the centre, four pounds
of flour and two pounds of salt are thrown by the hand
over the yeast, which causes it immediately to shrink to-
gether. The worts and yeast are then plunged and mixed
thoroughly, and the process of tunning commences.

CLEANSING.—Pipes or butts are always preferable to
barrels in the cleansing of porter. The fermentation goes
on better in large casks. It is not so strong as that which
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takes place in cleansing ale, and requires to be more fre-
queatly filled up. In cleansing porter, the casks must be
filled up every balf-bour for twelve hours—then every
bour for the same length of time—then every two hours;
and until the fermentation ccases altogether, every four
hours. Tho stillions must not be drawn too close, as the
yeast would clog up the run of the liquor, and loes ensue,
care being taken that there is sufficient worts in the plus.
tud to finish the brewing.

StorING.—When the cleansing is completed, the future
disposal of the porter determines the brewer what course
to pursue,—cithcr to remove the brewing into cellare
stock, in the same casks into which it was tunned, to be
afterward racked into barrels, to be sent out to customers,
or to store it in & vat for the same purpose.

Io the first instance, sapposing the porter to have been
made in the spring, to be ready for delivery during the
summer, such old ale in the brewery as may be fit for the
purpose is put down with hops,—two pounds to each bar-
rel,—and kept until required. Nine gallons of the old
alo aro first delivered into each barrel of thirty-six gallons,
and smaller casks in proportion, and the barrels filled up
with porter, when racking it from the pipes into barrels.
A table-spoonful of heading is added : this consists of
equal parts of alum and carbonate of potash; also the
same quantity of orange-powder; last, about the third
of a pint of finings made up with vinegar and isinglass.
It is oustomary with some brewers to keep a supply of
London porter by them, and add a gallon or two to each
barrel racked ; and it may be easily imagined, that other
productions will be all the better for such an addition.

08w s !
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One thing is absolutely necessary in brewing porter : the
brewer should contrive to make a strong-bodied, fine-
flavoured malt-liquor, which, if it docs not pass for
¢« London porter,” will pass on its own merits,” which
is all that is required.

In the storing of porter, it is nccessary that a quantity
cqual to three-fourths of the mecasure of the vat should
be overturned into it fresh from the stillions, immediately
after having undergone tho process of cleansing. One-
fourth of prepared old ale is added to fill up. Tho man-
hole is battered down air-tight, sufficient space being left
for the rise and fall of the liquor within,—a slack-pile or
vent-plug being inscrted at the same timo on the head
of the vat.

A trial stopcock is placed about a third part up, by
whioh the brewer has access to judge of the progress the
contents are making toward ripeness. It is ready in two
or three months, when the same additions are made in
racking as previouslg described in racking from the pipes.

At thisWfa e, bre Lrsapatly differ as to the additions
to be used - i the flavour of  London porter.”
Decoction bf b,gu-k and porter extract are sometimes used ;
but, as has been already mentioned, if the malt-liquor is
roally good, thore is not much occasion for using such in-
gredients.

Tho preceding description of brewing malt-liquor must
be taken, not as the general method adopted by all brewers
of making porter, but rather as affording gencral informa-
tion of the mode of conducting ‘the process, and preparing
the foreign ingredients, by a judicious management of
which an imitation of #London porter” may be produced.

.
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If essentia bine is preferred by the brewer to burned
sugar, for colouring, it is mado by boiling down fifteen
gallons of strong-ale wort, of the strength of seventy-two
pounds saccharine extract per barrel, to the consistence
of molasscs, and then carefully treating it over a slow
fire, until it thickens and acquires that bitter taste required
for the purposo intended. Fifteen gallons of worts boiled
down is sufficient to make twenty to twenty-five barrels
of porter.

If sugar should be subjected to a slow heat and dissolved,
it crystallizes on cooling, and loses the gapacity of granu-
lation; but on being dissolved in water, it is still subject
to formentation, although not with such rapidity, or to
such a degreo, as common sugar or glucosin, (malt sugar,)
hence tho motive for using it in porter-brewing. But
when sugar is boiled down to make colouring, and sub-
jected to the continued action of calorio, it loses both the
capacity of orystallization and fermentation, and becomes
a vegetable bitter.  'When it is reduced to this state, it is
dissolved in the porter worts, giving them a dark brown
colour ; and, not being subject to the fermenting principle,
remains dissolved in the finished liquor, preserving its
transparency and bitter quality. Essentia bine, or malt-
wort, boiled down and burned, possesses the same qualities,
and gives to porter a similar property as sugar colouring.
Before the Spanish-juice is mixed with the malt-wort in the
boiler, it should be dissolved in water. When dissolved
in the worts during the process of boiling, it causes the .
liquor, afterward, to become ropy, more especially when
put down with old ale. The peculiar flavour of liquorice
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or liquorice-root is slightly perceptible in every species
of porter properly made.

A description of making up a vat of sixty barrels of
porter will here be given, which will be found quite full
for every purpose.

_ Two brewings of porter, consisting each of twenty bar-
rels, being required,—sixty bushels of pale and brown
malt in equal proportions, with fifty pounds weight of
hops, thirty pounds of cssentia bine, and the same quan-
tity of clarified sugar, with six pounds of Spanish juice
and four pounds of ground liquorice-root, is used for
each brewing. They are conducted by stirring cach
mash ; and quick fermentation; and cleansed in wine-
pipes.

Two days after being cleansed, the whole is overturned
into a vat, and fifteen barrels of fine old ale, previously
prepared with two pounds of hops to each barrel, are
added. The vat is headed with five barrels double-stout
London porter, room being left for expansion ; the man-
hole is battened down, and a vent-tube properly inserted
on tho head of the vat. It thus contains sixty barrels of
porter, averaging, with the double-stout, sixty-six pounds
- saccharum per barrel. The porter remains to ripen for
three months,—from April to July,—when it is racked:
off, to order, and turned out in remarkably good condi-
tion. Nothing is added but the usual heading of carbon-
ate and orange-powder, and about one-third pint of finings
per barrel when sent out to customers.

A description of the best method of managing returned
ale should be spoken of beforo closing the remarks on
porter-brewing on a small scale,—either for the purpose
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of porter-browing, or to preserve it, to be resold as old
alo, which often becomes acceptable during the sum-
mer months. There are fow brewers but who have ale,
on the socond fermentation, oocasionally returned by their
customers, which is often a cause of reflection, as useless
as the loss is serious, if not immediately remedied. Un-
der such circumstanocs, tho best thing a brewer can
do is to rcmovo and replace it with stock in better con-
dition.

If there be a considerable quantity on hand of the ale
rcturned, part is selected to bo used in porter-brewing;
or the whole is made up for kecping, or old ale. The first
is mixed with two pounds of hops to each barrel, and
placed aside until required. The kind for keeping is
overturned into wine-pipes, which, when obtained fresh
from the wine-merchant, do not require to be washed,
but the ale may be overturned into them on the wine-
lecs. The pipes require a quarter-hoop and chime on
each cnd, to render them secure and serviceable for brow-
ing purposes. - _

When it is desired to overturn the ale into the pipes,
a barrel of the strongest kind, new from the tunning-room,
is added to each pipe, with 4 pounds of best hops. A
slack-bung is put in each, and they must be kept full and
carefully attended to.

Before long this ale acquires the flavour of home-
brewed, and is sold during the summer months, in fine
condition. Some brewers use carbonate of potash to take
up the acidity of old ales; others put a barrel or two
of old ale into tho gyle before tunning. Injury is done by

- mixing them in both casks, which is more hurtful to the
100
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brewer, in the end; than any immecdiate advantage he
may derive. In porter-brewing, none should be used ex-
cept what has been carefully prepared and is quite fit for

the purpose.

. ALE BREWING ON A SMALL SCALE, SUITABLE
- FOR BREWERS IN THE INTERIOR OF THE
STATES.

IN a brewing of two barrels, or 72 gallons of ale, 9
strikes (bushels) of malt, with 12 pounds of hops, are
used; but the quantity of the latter may be two pounds
more or less, according to taste. The malt is ground small
and mashed with 72 gallans of water at the temperature
of 160°. The malt and water are stirred completely, and
allowed three hours to extract, the mash-tun being closcly
covered up with sacking. Forty gallons of wort are drawn,
into which the 12 pounds of hops are mixed and left to in-

* ~fuse; meantime, 60 gallons of water at 170° are run into
the tun for a second mash, which are drawn off after stand.
ing two hours. The worts are boiled together for two hours,
and, after being cooled down to 65°, strained through
a flannel bag into the fermenting-tub. One and a quarter
gallons of yeast is then mixed with the worts, and left to
work from 24 to 30 hours. When run into the barrels to
cleanse, 6 or 7 gallons are reserved for filling. About
18 gallons of beer arc made after the sccond mash is

ol —
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drawn, and the same hops used as wero boiled with the
ale-worts, or fresh hops, if such aro preferred.

The quantity of malt and hops used in brewing strong
ales must be in proportion to the quality and strength
of the kind required. The general caloulation, when
speaking of the strength of ale in England, is to name
it at a given number of: bushels of malt per hogshead,
which contains 54 gallons, or 1} barrel.

The range of measure of malt for this kind of ale may
be taken from 6 to 10 bushels per hogshead ; above the
latter quantity, it is mere waste to attempt to mash, ex-
cept it is intended to keep the ale a number of years. But
in further explanation of this, the reader is referrod to
Fermentation in tho Scottish system of ale-brewing.

ALE MADE BY PRIVATE FAMILIES IN SOMB
PARTS OF ENGLAND.

Tr1s brewing is done on a small, economical scale, and
is well adapted to many private families and others in
this country. There cannot be the slightest doubt that
ale of a fine quality can be made at quite a moderate ex-.
pense, thus rendering it an objeot of domestic economy.

It does not cost much to obtain all the utensils and
other requisitcs for brewing on a small scale. A wino-
pipe or rum-puncheon, sawn in two, makes an excellent
mash-tub and gyle. A boiler made of iron-plate, capable
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of holding 86 or 54 gallons, and a cooler in proportion,

can be procured at a very reasonable price, in every town

or village of any size; these, with two or three casks, and

other requisites procured, necessary for the purposes of

brewing, the whole may be completed and fitted up in-

_ any small out-house that can be conveniently adapted as
the brewhouse.

Three bushels of malt and 2% or 3 pounds of hops
are sufficient to make 36 gallons of ale of good quality.
By dividing these materials, 18 gallons may be produced
° of equal strength. A few gallons of small beer are ob-
tained in both cases, which, with the grains and yeast left
after each brewing, every family, especially those in coun-
try residences, can find use for.

It will be observed that three bushels of malt produce
36 gallons of ale equal to 72 pounds of saccharine extract,
which is a strength of good ale for family use. One
pound of hops to each bushel of malt in operation is suf-
ficicnt in all cases.

In the description of brewing on a small seale, for fa-
mily use, it is unnecessary for the reader to be troubled
about the density or specific gravities of the worts, or
" weighing them by the saccharometer, or with technical or
chemical terms. A thermometer, however, to ascertain
the heats, is a very safe guide to make sure work with,
and ought to be found in every brewhouse.

In a few plain directions, all the information on the
subject necessary can be conveyed, by which the process
may be carried through successfully, and ale of the best
quality produced.

The first essential in brewmg is a minute a.nd careful
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inspection of all the utensils, casks, and other requisites;
cvery thing must be proviously arranged and in proper
place; and each and all of them scrubbed and scalded with
boiling water repeatedly, until the whole apparatus is per--
fectly sweot and clean.

Let us, thercfore, supposs that the whole utensils are
perfect and in readiness, and that 86 gallons of ale and
10 gallons of table beer are required from three bushels
of malt and three pounds of hops. One hundred gallons
of pure soft spring-water must be provided; and the
boiler filled and brought to the boiling heat. Waiting until
the water cools down to the heat required for mashing,
is bettor than tempering it with cold water. When at the
temperature of 180°, 82 gallons are rum into each mash-
tun. The water loses above 5° in going down ; if the malt
be small ground, it is better to let the water run into the
mash-tun be 170° to 175°. The three bushels of malt
are now added, one bushel at a time, and immediately
stirred and mixed thoroughly with the water; the whole
operation taking a quarter of an hour or twenty minutes.
The mash-tun is then covered, and allowed three hours to
extract. In the mcan time, the remainder of the water is
declivered into the boiler, and prepared for the sccond
mash. After three hours the worts are drawn from the
mash, slowly at first, until they run transparent. About
22 gallons of worts are obtained, the remaiuder being
taken up by the malt and left in the mash-tun. The se-
cond mash is now commenced by letting down 34 gallons
of water at 180° and immediately stirring it for ten
minutes. :

As in tho former case, the mash is then covered up,
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and allowed two hours to extract. The water in the-
boiler is now prepared for the small beer, and when it
comes to the boiling heat, it is run into a clean receiver,
—and the worts of the first mash delivered into the boiler.
The second mash is then drawn, and also removed into
the boiler, which now contains 54 gallons of worts, and
must be brought through to boil as quickly as possible.

The worts for the small beer are now laid on to the ex-
tent of 14 gallons, at any heat from 160° to 170°, and
allowed one hour to extract. The 54 gallons of worts
in the boiler are boiled for half an hour without the hops,
they are then added, and boiled another hour, which is
quite sufficient to extract their aroma and first bitter prin-
ciple. - The fire is then drawn, and the worts allowed to
remain in the boiler twenty minutes, or half an hour, to
infuse the hops a little more, and prevent too rapid eva-
poration on the coolers, were the worts sprcad on them
at a boiling heat.

" The worts are then strained through the hop-drainer
on to the coolers, and cooled down to 65°. Sixty-two de-
grees is a better fermenting-heat, were a larger brewing
in hand; but on a small scale, 65° is judged necessary, in
consequence of the heat lost by using small utensils. For
386 gallons of worts, half a gallon of yeast is requisite. It
must bo thick, strong, and fresh, and obtained from a
brewing of equally strong worts, or stronger than those to
which it is to be applied. The worts are first run into
the fermenting-vessel, and the yeast then put in and
mixed together.

In thirty hours, or thirty-six at furthest, the fermenta-
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tion will have come progressively forward, as described
formerly ; and when the head of yeast begins to sink, the
worts are tunned into casks, as suitable for family conve-
venicnce.

Three or four gallons of tho formented worts are re-
served to fill up with. The casks work out into a receiver
or trough, and are kept filled up every hour and two hours
until the yeast separates and the formentation ocases.
The 54 gallons of worts taken from the two mashes are
reduced to 30 gallons of finished ale, by waste arising
from evaporation in boiling and cooling down for fer-
mentation, and in cleansing.

Refined sugar is sometimes added to belp the worts;
but when there is plenty of malt, there is no occasion for
it; except, indced, whero too much wort is drawn from
the mash, and threatons weakness, 6 pounds of refined
sugar will greatly improve it, and may be put into the -
boiler with the hops. ) )

The beer-wort is boiled for an hour after the strong
worts, and the hops used in the brewing are boiled half an
hour, or a quarter of an hour will do. When ale is made
from 4, 5, or 6 bushels of malt to a barrel of 36 gallons,
astrong table beer or weak ale may be made, in which
caso it is requisite to use 1 pound of fresh hops, and boil
them an hour with the wort. One and a balf pound
of fine hops are put into each barrel of 36 gallons, when
ale is required to be kept over the summer—the bungs
of the casks slackened, and the casks kept full,

Where a smaller quantity of ale is required to be made
than 86 gallons, the materials aro divided in proportion.

o emmanes
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On whatever scale the brewing is conducted, the best malt
and hops are requisite to produce malt liquors of the
‘best quality; and it is almost an infallible proof of skill
when, to the eye of a judge, every thing about the brew-
house appears to be an'anged and conducted with clea.nlx-
ness and economy.

ALE MADE BY FAMILIES OF DISTINCTION
IN SOME PARTS OF ENGLAND.

° Tai1s constitutes, I suppose, the finest alo that is made,
but is attended with too much expense ever to become
extensively manufactured in this country.

In brewing ale of the best description in any con-
siderable quantity, it may at onee be supposcd that a
commodious brewhouso exists, fitted up with every re-
quisite for its purpose, and that a browing is to be made
of nine hogsheads of ale, from nine bushels of malt to
each hogshead, with one pound of hops to each bushel
of malt.

In laying on the first mash, it may be assumed that
eighty-one bushels of malt take up five hogsheads of
water to saturate the malt. The calculation to be made
is, how much water must be laid on, in addition, to extract
the saccharine matter or worts necessary to make up the
quantity required to produce nine hogsheads of finished
ale; making an allowance for the waste that takes place,
from the water being taken up by the malt and by
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cvaporation, in boeiling and cooling down for fermenta-
tion?

Eightcen hogsheads of water will be required for the
brewing ; but it is ccrtain that, were the whole laid on
at onoe, a large proportion would be left in the mash, and
- tho malt prevented from yielding a further extract.
Scparate mashing is therefore necessary, to obtain suffi-
cient quantity of worts, of strength commensurate with
the weight of malt in operation.

Twelve hogsheads of water, at a temperature of 170°,
will be required for the first mash, which, after being
stirred a quarter of an hour, or until tho malt and water -
aro thoroughly mixed, is allowed three hours to extract.
Scven hogsheads of worts will be obtained, weighing one
hundred and thirty pounds saccharum per barrel of thirty-
six gallons. Six hogsheads of water, at 180°, are laid on
for the sccond mash; which, after being stirred, and
allowed two hours to extract, yield six hogsheads of
worts, weighing eighty pounds per barrel. Five hogs-
heads of water, at 170°, are now laid on for table-beer,
which, after infusing one hour, are drawn at the weight
of thirly pounds per barrel.

BoiLiNng.—Thirteen hogsheads of worts are now in the
copper, weighing one hundred and three pounds saccha-
rum per barrel, and brought to the boiling temperature as
rapidly as possible. Care must be taken to obtain the
hop extract of the finest flavour. After the worts have
been boiled for an hour, forty pounds of the hops are
dolivered into them, and boiled another half-hour. The
remainder is then added, and boiled rapidly half an hour
more; making two hours boiling for the worts, ome

u
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hour's boiling for half of the hops, and half an hour
for the rcmainder. This is quite sufficient to extract the
aroma and first bitter principle, and impart to the ale
that fine aromatic flavour which it should possess when
finished in the highest state of perfection.

After the worts have been boiled from ono and a hn.lf
to two hours, according to the quantity to be boiled down
to strength, the fire is drawn, and they are allowed to
remain in the boiler for half an hour. This arrangement
allows the hops to infuse the better, and reduces, at tho
same time, the capacity of tho worts to escape by evapo-
ration, which is greatest at the boiling-point.

- Before boing pitched to ferment, the worts are drained
through the hopback, and cooled down in the usual man-
ner. This heat is 2° below tho standard ; but with these
strong worts it is prudent to be under the common brew-
ers’ heats, whose ales are weaker in saccharine extract.
The quantity of ale required is nine hogsheads, or
thirtcen and a half barrels, and tho weight in saccha-
rine extract is ono hundred and thirty-four pounds per
barrel.

Six gallons of yeast is the quantity for ferment. Half
a barrel of worts is run into the gyle-tun, with which
the ycast i8 mixed; and the remainder of the worts im-
mediately pitched in full flow from the coolers at 60°, as
previously mentioned.

With the exception that during the carbonie acid
formation the froth rises on the surface of the holder, and
sometimes swells up to the head of the tun, the ap-
pearance of the gyle becomes similar to that of common
ale. This is always the sure sign of a healthy, vigorous
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fermentation. From having been pitched at 60°, the
worts take more time to come to maturity for cleansing;
but they are generally ready within forty-eight hours.
One pound of salt and three pounds of flour are thrown
into the gyle before cleansing, and, as usual in quick
fermentation, the yeast and worts are plunged and mixed
together.

The worts are cleansed in pipes set on their bilge
on stillions. Tho common method of filling up when
workiog out until they como to yeast, is generally fol-
lowed in making home-brewed alo. The pipes must be
filled up cvery hour for the first six hours; then every
two hours, until tho worts come to form yeast,—then
every four hours until cleansed.

Tho ale arrives at tho stage of what is called the “first
fining” within six or seven weeks after cleansing; and
may be bunged down and brought into use. DButitiss
general practice, in family establishments of magnitude,
to hop down the new ale for keeping; tho ale used from °
the cellars being in succession of stock, gencrally from
six to twelve months old. Six pounds weight of hops
are put into cach pipe of new ale, which is reckoned
sufficicnt to keop it over the summer scason. The bungs
are always out for the first two or three months. The
cask being kept full, and the hops remaining at the sur-
face, render driving the bung unnecessary, and prevent
the alo running into the acetous state.

In all cellars where a large stock of ale is kept, the
bungs ‘of the pipes must be raised bofore the heats of
summer, and one and a half pounds of the best hops put
into each, as required ; they are kept slack-bunged, with
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a vent-plug in each cask. Ale, in bottle, should never
be kept longer than the season in which it was intended
to be used. But when in wood, it may be preserved in
fine condition for many years. The judicious addition
of hops, seasonably made, is tho means for its preserva-
tion. When ale has been more than one year in the
cask, it may bo renowed as follows:—The contents of
two pipes are overturned into three empty ones, which
latter will require about thirty-six gallons of new ale,
each, to fill them up; care being taken that the old ale is
xacked off puro and free from the hops which had been
put into it in former years for its preservation. The new
ale must bo as strong, or stronger if possible, than that
to which it is added; and it must be added in a day or
two after being cleansed, and before it is removed from
the stillions. Three pounds of the finest hops are to be
put into each pipe, which are bunged down, and placed
on end in the cellars. This ale, supposing that both the
old and new are made from nine or ten bushels of malt
to each hogshead, when ripe, approaches to wine in
quality, and affords, in all probability, the best sample
of “ HOME-BREWED ALE.”
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SMALL BEERS.

Ta1s is one thing concerning which but few writers
on browing havo said any thing definite or instructive.
Whether it has been because they comsidered it of too
little importance, or whether they have not taken the
pains to inform themselves on the subject, I am unable -
to say ; but certain it is that nothing useful on the sub-
ject has been given in any scientific book on brewing, so
far as I have boen able to ascertain. -

I have been at no little trouble in informing myself on
this point, that I might be enabled to give the practical
processes. In most of our large cities, immense quanti-
ties of theso small beers, soda water, congress water, &o.
&o. are consumed daily, and it is thereforo a matter of
great importance to know how they are made; from the
fact that unless they are properly made, they will very
seriously affect the health of those who consume them.
I have gono into details on this subject, though, in another
work prepared by me, entitled,  DETECTION OF FrAUTD
AND ProtecTiON OF HEALTH,” published in Phila-
delphia, to which the rcader is referred for further in-
formation. One great object in preparing this work on
brewing, is to give the necessary information on the sub-
ject that will enable those living in the interior of
the country to carry through successfully all the pro-
cosscs of brewing.

In many small villages throughout the country, the
subjeot under consideration must prove of great interest;
for in those places, very often, a browery of any size

e
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could not be supported; whereas the small beers soon to
be describod could be made and sold with & fair remune-
ration to the manufacturer. Again, these beers can be

" made for family use, and would be much better than the -

highly intoxicating liquors. The processes for making
them are so simple, that every person can brew his own
beer if he desires to do s0; and it would be far preferable
to purchasing beer of a dishonest dealer, for things preju-
dicial to health are too often used by them. -

ROOT BEER.

Taxs, though a cheap beer, is, with many persons,
a great favourite ; and it is thought by some to be quite
conducive to health at certain seasons of the year. As I
am treating of the practical processes of brewing, it
would perhaps be out of place for me to speak of its good
or bad qualities in this respect; but may be permitted to
say, that if uscd in moderation, this beer is a wholesome
beverage, when it is properly made. The sarsaparilla
has a world-wide reputation at the present day, and if
good in one form, such as “syrup,”’ “extract,’ &o., it is
undoubtedly so in the form of beer, as has been proved
by observation. It is made as follows :—

Take of molasses 3 gallons; add to this 10 gallons of
water at 60°. Let this stand for two hours, then pour
into a barrel and add, '

Powdered or bruised sassafras bark......... % pound
« or ¢ wintergreen ¢ ......... } ¢

Bruised sarsaparilla root....cccevcieeernnies }

Yeast (fresh and good) .cccvvverenenneeneens « 1 pint.

\\

—

~
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Water sufficient to fill the barrel, which is estimated to
hold from 30 to 85 gallons is then put in. Let this for
ment for twelve hours, when it can be bottled, if desired. |

GINGER POP.

Tmis is an article which has long been in wuse, but,
owing to somc cause, the proper mode of making it has
becn understood by ounly a few persons, who manufactured
it on & very large scale, and endeavoured to blind the pub-
lic by saying that there was great secrecy in making the
genuine article. This is all “ humbug.” But be that as it
may, if there is any great secret about it, or has been here-
tofore, it is all at an end now, for here is the proocess
of making as good an article of “ginger pop” as any
of them can make that are keeping our streets in a per-
fect uproar with their wagons, supplying the grocers and
others. Their reason for trying to keep the information
from the public on this point is, that they fear too many
will bo in the business, and the profits, of course, greatly
reduced. It is made thus :—

Take of crushed (white) sugar............. . 28 pounds.
Water covevereeernrccesencens tecrerosacsesane 1 barrel.
Yeast cevuceenienirancencnssanosccssenesssans 1 pint.
Powdered ginger (fine)........ cosssences . 1 pound.
Essence of 1emon..ceececeesencecsecceeseese  § OUNCE.
Essonce of cloves....ccceeeeecness cresssssse T OUNCO.

- To the ginger pour half a gallon of boiling water, let
stand for fifteen or twonty minutes; dissolve the sugar in
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. two gallons of warm water. Pour each of these into a barrel
half filled with cold water, then add the essences of lemon
and cloves, and the yeast. Let stand for half an hour,
when the barrel should be filled with cold water. When
sufficiently fermented, it is poured into bottles and corked
tightly until wanted for use. It wil. generally be suffi-
ciently fermented in the course of a few hours.

MEAD.

MEAD is a very pleasant beverage, and is preferred by
. some persons to any other fermented drink. It has been
observed that it is liable to disagree with certain indivi-
duals, which is generally attributed to the honey; but I
have no doubt that the real cause in most cases is traceable
to some mismanagement in making it, though it is known
that honey is liable to produce colic when eaten in a
crude state, or, that is, when first taken from the hive.
The following is the process for making mead :—
Take cf honey three gallons; put this into a vessel
and heat it to the boiling point, taking great care that 7t
does not botl over. Pour this into a barrel half filled with
water; let stand twenty or- twenty-five minutes, then add,

Yeast....ooeerennssieranectinennsenens 1 pint.
Oil nutmeg....ceeeeeeencccenseceeses 1" tablespoonful.
Oil lemon or orange......ceeeeeeeee 1 ounoce.

Fill the barrel with water, and let stand for a short
time, and it will ferment, after which it is fit for use.
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SPRUCE BEER.
Ta1s is made by taking of
Oil of ‘Pm“ ........ (XA LR LY L] 0000000000000 00 40 dm
Oil of sassafras.......cceceee cesesnsecesececes 40 ¥

Oil of wintergreen....ccccserceesesrveceeces 40 &
Pour one gallon of boiling water on the oils, then add,
Four gallons of oold water,
Three pints of molasses,
One pint of yeast.
Let stand for two hours, then bottle it for use.

BREWING OF CIDER.

CmER is the result of fermentation of the expressed
juice of different sorts of apples. Those varieties of apples
which present a light ground, with a tinge of red streaks
on the sunny side, have a smart acid flavour, and are
aromatio and juicy, are said to be the best for making
cider.

. The process of brewing cider will be divided as fol-
lows :— ’

Gathering the fruit.

Grinding the apples.

Pressing the ground fruit.

Fermenting, racking, casking, bottling.

As A A d d A N & C P T
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GATHERING THE FRUIT.

The fruit should be well ripe before it is taken from the
tree; cider made with unripe fruit will be rough, harsh,
and not so pleasant. The apples on a tree ripen at various
intervals: they are thrown into heaps in the open air,
where they remain till they become mellow, when they
are fit for grinding. This is, however, an imperfect me-
thod. On a dry day in the gathering scason, shake the
limbs gently, and the ripest apples will fall off. This can
be done from time to time as the fruit ripens. The yellow,

“or yellow mixed with red, should be separated from
those with green pulps. The former are best adapted for
making fine cider. The apples should be formed into
heaps, ten inches or one foot thick, under a shelter, and
80 the air can ciroulate through them. Decayed or green
fruit must not be ground up with good mellow fruit.
Apples do not bear too great heat or cold,—they must be
kept at a medium temperature. A

Different sorts of fruits must be kept scparate as much

'as possible,—sweet and sour apples must not be put
together.

GRINDING THE FRUIT.

Each sort of apples should be ground separately—or
such sorts together as ripen at the same time. The cider-
mill is the apparatus now in general use for grinding the
fruit. The action of the acids of the apple and pear,
however, on the metal of the iron mill, produces cider
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of an unpleasant taste, and it should not bo used. Lead
must never be suffered to oome in ocontact either with the
ground fruit or the cider: it ronders it poisonous. Cider-
mills are of different oconstructions—somo worked by
band, others by horse and water. The hand method re-
duoces the fruit to the finest pulp, but the others perform
the greatest amount of labour.

PRESSING THE GROUND FRUIT.

% Pommage” is the mass produced by grinding. This
should not be pressed until it is ascertained, by a sample
taken from tho occntre of the mass, that it has lost the
luscious swootness of tasto, and gives to the nose a alight
piquancy.

The pulp will generally be in s fit state for keeping in
about twelve or sixteen hours. A heat will bo generated,
if it is kept longer, productive of premature fermentation.
To remedy this, tho pulp must be turned over often,
80 as to cxpose tho interior of tho mass to the external
The pommage being properly adapted, it is carried to
tho press, and a square cake or cheese formed of it : this
is done by placing clcan straw or reeds between layers of
the pulp, or by putting the same into hair-cloths spread
upon the vats, and placing them one upon another. Ten
or twelve aro thus arranged with perfoct ovenness, the
square frame of the press being covered up also.

Upon the whole a strong board is placed, wider than
the pile on which the boards rest. The straw or reeds
should bo frequently washed and dried, and should be
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kept perfectly sweet, or the ill effects of their acidity will
be communicated to the cider. To this cake or cheese a
* slight pressure should be applied, by lowering the screw
of the press. This pressure must be increased as the
cakes become dryer, until the juice is entirely expressed.
It is completed by the long lever and windlass. Tho
juice must then be strained through a coarse hair-
sieve, to keep back its grosser particles. The produce
must be put into proper vessels, and these may be either
open vats or close casks; but the best plan is to carry it
immediately from the press to the cask, thus saving the
inconvenience of or encumbrance of vats.

FERMENTATION, RACKING, AND OASKING.

Fermentation should not be conducted with too much
heat, or the process will be too rapid: nor should it be
carried on at too low a degree of temperature. Between
40° and 50° is the best heat for the production of good
cider. In cider brewing there is always a violent cbulli-
tion attending the fermentation; the bubbles rise, and
form a soum or crust over the surface of the liquor; the
ascent of additional fixed air breaks this crust,—another
is formed, and, in a short time, that crust is broken; and
thus the process continues. This effect gradually ceases,
and the fermentation procecds less briskly. The liquor is
now clear, and has a piquant, vinous odour. If, when it
isin this state, there be any hissing sound heard in the
fermenting liquor, the room is too warm, and the cool ex-
ternal air must bo admitted. The fermentation must here
be stopped ; and to do this, rack off the clear liquor into
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open vesscls—keep it cool for a day or two—barrel it
again, and place it in & cool place for the winter. RBack
the cider by a small stream, aud do not allow too much
space between the tap and receiving-tub ; thus avoiding a
violent motion and another fermentation. Do not rack
too often,—it reduces the strongth. When the tendency
to fermoutation is great, do not fill the casks too full : the
air on the surface of the liquor checks that process.

The casks into which cider is put, whencver racked
off, should always have beecn thoroughly scalded axd
dricd, and never bo filled within a fow gallons. The
vesscls should be filled up every two or throe wecks, to
supply the waste by the insensible fermentation, until the
succceding mash. Soon after the spring racking, but not
till then, the casks may bo gradually stopped, by first
laying the cock on: the bunghole, and in a few days
forcing it in tightly, covering it with melted resin or
other similar substance.

BOTTLING THE LIQUOR.

In the month of April, the cider will generally be in a
fit stato for bottling. Then, whon the barometer is high
and tho wind from the northerly point, fill the bottles,
and let them remain open until next morning. Then
cork very tightly, scourc with a string or wire, and cover
the top of the cork with melted resin or wax.

CIDER CASKS.

The choice of proper vesscls in which to koep the liquor
after it has fermented, is a material point to be considered; .-
15



170 THE COMPLETE PRACTICAL BREWER.

for no liquor is so liable as cider to take the twang or
taste of the cask : new vessels, it matters not how well
the wood may have been scasoned, are apt to impart a
disagreeable taste to liquors, and especially cider, unless
due caution is previously used.

Scalding with hot water containing in solution & small
quantity of salt, or with water in which some of the pom-
mage has been boiled, and washing afterward with cider,
rarely fail to correct this evil. Of all sorts of casks, beer
vessels are the worst, as they always spoil cider,—and
cider casks also spoil beer. Wine and brandy casks
answer very well, if the tartar deposited on their sides be
carefully scraped off and they be well scalded.

BURTON ALE.

For this, tho richest malt is requisite,—such as will
produce an extract of from eighty to eighty-five pounds
per quarter gravity. Not more than one and a half or
one and threc-quarter barrel of this luscious ale should
‘be drawn from a quarter. Heat of the first mash, 180°.
Second mash, 190°. Third mash for return or table-
beer. Hops of very superior quality,—from six to eight
pounds per quarter. Boil the first mash one hour, and
the second two hours : pitch at 58°, with eighteen pounds
of yeast to' every ten barrels. Attenuation must be
carried on till reduced to twenty pounds per barrel, and
‘the heat increased to 70° and 76° Then skim and
.cleanse.
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WINDSOR ALE.

Turs has been beld in high estimation. The malt
which is employed is ground, twenty-four or thirty-six
hours befurv it is used. The strength is about two and
a half barrels per quarter. The mashes are heated on
the following scale :—

1et. 180° ; 2d.190°; 8d. 160°.

Boil the first wort briskly one hour, and the second two
hours. DPitch the tan at 55°, and skim when the head
assumes a close, yeasty appearance. Repeat the skimming
until no yeast arises, and the gravity will be reduced to
about twolve or fourteen pounds per barrel. Then start
it into a vat, and add the hops: rouse them in until it is
quite fine. .

BAVARIAN BEER.

Tue malt is first mixed with the water of ordinary
temperature, in the Bavarian process. For one part of
malt about 3-9 parts of water are employed. The whole
is then allowed to rest for six or eight hours, after which
the mashing is begun by mixing the mass with three parts
of boiling water added gradually, during continual agita-
tion, by which its temperature is raised to 106°. The
thick part of the mash is then transferred to the copper,
and heated to boiling during continual agitation ; and,
after an hour’s boiling, again returned to the mash-tun, .
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and mixed thoroughly with its liquid contents,—by which
the temperature in the mash-tun is raised to 133°.

The thick part of the mash is then once more trans-
ferred and boiled for an hour in the copper, and returned
in the same way to the mash-tun,—by which the tem-
perature is raised to 154°. The fluid part of the mash is
next transferred by boiling or draining into the copper,
boiled for a quarter of an hour, and then poured back on
the mash in the tun, and mixed thoroughly with it. The
temperature is hereby raised to from 167° to 180°. After -
agitation for & quarter of an hour, the mash is left at rest
for one or one and a half hour, after which the clear
wort is drawn off and trcated in the usual manner.

By this method, it will be observed, the mashing is
performed in the mash-tun at a temporature of from 183°
to 180°, and the mass treated at a still higher temperature
in the copper. At a temperature between 140° and 167°,
starch is principally converted into sugar by diastase,
while at still higher temperature into gum ; which latter,
therefore, must be formed in considerable quantity by

- this process,—the boilibg of ‘the liquid destroying the
effect of the diastasp in the -solution, and preventing it
from converting the gum subsequently into sugar. The
albuminous matters are also coagulated by boiling, and
clarify, by their precipitation, the worts, while the husk
becomes much shrunk, and therefore retains but little of
the worts; so that the latter drains off casily and more
completely, and the sccond wort is therefore of only small
‘avail. Notwithstanding the longer duration of the mash-
ing, the mass is less apt to become sour, both on account
of the temperature being above the degree favourable for

ﬁ r—— VoS



TABLE BEER, FROM BRAN AND SHORTS. 173

this change, and more especially all albuminous matter,
by which the conversion of starch, sugar, and gum into_
lactio acid is effected, is precipitated by the beiling.

The fermentation of the Bavarian beer is also peculiar,
being performed very slowly, and at a very low tem-
porature, (45° to 60°,) and mostly by the so-called lower
or bottom fermentation, by which little or no acetioc acid
is formed, and all the gluten and other nitrogenized sub-
stances so completely precipitated, that, from the perfeot
abscnce of these substances, which, by their oxidation,
form forment for the acetic formentation, Bavarian boer is
capable of undergoing the acetous formentation even by
free exposure to the open air.

TABLE BEER, FROM BRAN AND SHORTS.

Prooess as follows :— .

Forty bushels of shorts.
Twenty bushels of bran.

Sixzteen pounds of hops will give twenty-five barrels of
small beer.

Boil your first copper; run into your mash-tun as
much boiling water as, when reduced with cold, will bring
it to the temperature of 150° ; then commence your mash-
ing operation, putting in two bushels of shorts and one
bushel of bran at & time : when these are well mixed with
the water, put in more, mash again, and so continue to

do till all is in. It will take from half an hour to three-
16 .
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A quarters to mash this quantity properly. Let the mash
stand two hours; run down as in the preceding processcs,
and give your second liquor 165°; mash a second time;
let stand one hour; boil the first worts one hour very
briskly with half the hops, which should have been
steeped, rubbed, and salted, as before directed ; boil the
second worts one hour and a half the same way, putting
on the remainder of the hops, with one pound of ground

-mustard and five pounds of brown sugar, reduced by boil-
ing to a colouring matter, as already directed. Make up
your two boilings in your tun at the heat of 65°, giving
three gallons of solid yeast; let the attenuation procecd
ten degrecs, or to 75°; then cleanse, and continue to fill
the casks in the usual way.

It has been found that beer brewed from these materials
has stood the summer heats much better than beer brewed
from malt alone. This may be accounted for by the ex-
tract of mait possessing a much larger proportion of sac-
charine matter than that obtainable from bran and shorts.
In families, this beer may be brewed in the proportion
of ome or two barrels at a time; and in the country,
where brewer’s ycast may not be procurable, leaven,
diluted with blood-warm water, may be substituted for
brewer’s yeast, and will answer, but not so well ; neither
will attenuation go so high, as fermentation with leaven,
when applied to liquids, is generally languid and slow.
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GINGER WINE.

TAKE sixtcen quarts of water ; boil it; add one pound
of bruised ginger; infuse it in tho water for forty-cight
bours, placed in & cask in some warm situation; aficr
which time, strain off this liquor; add to it cight pounds
of lump sugar, seven quarts of brandy, the juice of
twelve lemons, and the rinds of twelve oranges; cut
them ; stecp the fruit and the rinds of the oranges for
twelve hours in the brandy ; strain the brandy; add it to
the other ingredients; bung up the cask; and in three
or four woeks it will be fine: if it should not, a little
dissolved isinglass will soon make it so.

SUBSTITUTE FOR BREWER'S YEAST.

TAKE six pounds of good malt and three gallons of
boiling water; mash them well together; cover the mix-
ture, and let it stand thrce hours; then draw off the
liquor, and put two pounds of brown sugar to each gal-
lon, stirring it well till the sugar is dissolved; then put
into a cask just large emough to hold it, covering the
bunghole with brown paper. Keep this cask in a tem-
perature of ninety-cight degrees. Prepare the same
quantity of malt and boiling water as beforo, but with-
out sugar; then mix all together,and add one quart of
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yeast ; let the cask stand open for forty-eight hours, and
it will be fit for use. ' The quart of yeast should not be
added to these two extracts at a higher heat than eighty

degrees.

CURRANT WINE.

Take five gallons of currantjuice, and put it into a
ten-gallon cask, with twenty pounds of Havanna or lump
sugar; fill the cask with water; let it ferment with the
bung out for some days ; as it wastes, fill up with water;
when done working, bung down; and in two or three
months after, it will be fit for use. Two quarts of French

- brandy, added after the fermentation ceases, will improve
the liquor, and communicate to it a preserving quality.
Wine may be made from strawberries, raspberries, and
cherries, in the same way.

SMALL BEER FOR SHIPPING.

12 bushels of pale malt.
12 bushels of amber malt.

24

14 pounds of hops. 24 barrels cleansed. -
Let the malt be fine ground; first liquor, 172° ; mash
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one hour; stand ono hour; run down smartly. Heatof

sccond mash, 180°; mash one hour; stand two hourns;

boil two hours; making the length sufficiently long to
give one barrel of beer. to each bushel of malt. Pikh
the tun at 72°, giving one gallon of solid yoast; cleauss
within twonty-four hours. Tho fresher this beer is sent
out the better : boing very thin in body, and low-priced,
it cannot be expected to last long.

s

WELSH ALE.
Ta1s is a richly flavoured and luscious ale, and many
persons are quito fond of it. :

s Process.
72 bushels of pale malt.
70 pounds of hops.

20 pounds of best brown sugar.
2 pounds of grains of paradise.

Heat of the first mashing liquor, 175°; mash one hour
and a half, putting in the malt gradually, and mash
unusually well, and let it stand two hours : second liquor
at 190°; mash onc hour and stand two more; run down
a8 before ; boil theso two runs together for one hour and
a half, putting in the hops, &o. ; save the sugar, which is
to be put in but a fow minutes before striking off, at
which time the rousing of the copper should commence,
and so continue until the worts are nearly run off,
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Small beer may be brewed, in the usual way, after both
these worts, in which case cold water will answer as well
as hot: pitch the strong worts at 62°, with a small pro-
portion of good yeast, and let the fermenting heat rise to
80° : thus the attenuation will proceed eighteen degrees.
Cleanse with salt and bean flour, as ‘before directed, but
in suitable proportion in point of quantity to the malt;
fill in the usual way, and, when nearly done working,
use fine ale to top with; before bunging down, putting
into each barrel one large handful of scalded hops, that
have been previously cooled down.

I must call the attention of the reader to the fact that
the grains of paradise, spoken of in the process of making
this ale, can be dispensed with, and the article should
never be used. I have put it down, as it used with the
other ingredients in making Welsh ale; bat, for obvious
reasons, I must condemn its use. '

READING ALE.

Tuis beer js made in atown named Reading, about
thirty miles from London. It is in high repute, and has
been for years. The process of making it is as follows :=—

Scale of Brewing, suppose 22 barrels.

80 bushels of pale malt.
98 pounds of ‘hops.

5 pounds coriander-seed, ground.
14 pounds best brown sugar.

4 pounds grains of paradise:




READING ALE. - 179

The malt should be several days ground, and if exposed
on an open loft after grinding, so much the better. Boil
the first copper ; run on tho mash-tun till you have your
complement, then ogcasiona]ly rouse the water with the
mashiug-oars, or dashers, til you get it down to 175°;
put the malt in slowly; for fear of setting, keep mashing
all the time, which should be continued full one hour;
stand two hours ; run the worts, when you set the tap, as
fine as you can get them intd the underback ; this can be
effected by drawing off, successively, five or six buckets
of the first run, and throwing them over the grains in the
mash-tun ; when you perceive they dome off glass-fine,
lay by your bucket. /

Give the second muhmg liquor at 178°; mash three-
quarters of an hqur ; stand one hour. Give the third
liquor at 158°; mash half an hourgstand one hour;
boil the first copper of worts, —which should take the
half of the three runs,—omo hour, as hard as you can;
your sccond, two hours, in the same way; run the two
boilings into one cooler, and pitch a¥ 64°, giving ono
gallon of solid, smooth yeast: skim off the yeast, as in
tho case of Windsor ale, until the attcnuation rises to -
80°, which will bave advanced “it, from the pitching
heat of G4°, sixtcen degrees. , Before you commenoce tho
operation of cleansing, mix sne quarter of & pound of
bay-salt with half a peck of malted bean flour; scatter
this mixture over tho surface of the tun; rouse well;
cleanse, and fill in the usual way.

Tho grains of paradise can also be omitted in making

" this beer, and it will be much safer to do so.
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WIRTEMBERG ALE.
ProoEss of brewing as follows :—

128 bushels of pale malt.
82 « ¢« amber malt.

160 bushels of malt.

188 pounds of hops.
28 « honey.
28 «  gugar.

4 « hartshorn shavings.
4 « coriander-seed, ground.
1 « caraway-seed, ground.

Cleanse 50 barrels ale.

Give the first mashing liquor at 172°; mash for one
hour and a half; stand two hours ; run down fine, but to
some extent. Second mashing liquor, 180°; mash one
hour; stand two hours; run down as before; get up the
two worts ; put in, with your hops, the other ingredients,
save the honey and sugar, which are to be put into the
copper but a few minutes before striking off, rousing the
copper while any worts remain in it.

This ale should be boiled hard for one hour and a
half ; pitch the tun at 62°; raise the fermenting heat to
80°, which will generally rise in the course of 70 hours.
Give of good solid ycast four gallons at first, and two
gallons more in twelve hours after; rouse the tun each
time.
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HOCK.

IN many parts of the world, but more especially in
Gormany, this becr has had a great run; but I cannot
recommend its use, owing to the fact that cooculus indicus
berrics are uscd in the process. Wishing, however, to
make this work as complete as possible, I will give the
process of making this, as well as somo other beers that I
do not feel justified in saying arc safo to use.

112 bushels of pale malt.
48 “ amber malt.

160 bushels.

206 pounds of hops. :
4 ¢ cocculus indicus berry, ground.
2  « fabia amora, or bitter bean.
20 ¢ brown sugar, of good quality.
Cleanse 54 barrels.

First liquor, 176°; mash one hour and a quarter;
stand ono hour and a half; second liquor, 182°; mash
ono hour; stand two hours; when both worts are in the
copper, and the hops and other ingredients, except the
sugar, which is to be put in, as already directed, a little
timo beforo striking off; boil two hours and a quarter, as
brisk as possible.

DPitch tho tun at 64°, giving four gallons of solid yeast
at onco, and cleanse the second day, or in forty-eight
hours; fill as before directed, and put into each barrel one
handful of fresh stceped hops before bunging down.

16
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SCURVY-GRASS ALE..

For a long time, this specics of ale has been considered
a rectifier of the blood, and has been highly recommended
by some medical men, as beneficial in certain conditions
of the animal economy. It is gemerally thought to be
quite wholesome and pleasant.

LProcess.
40 bushels of pale malt.
25 pounds of hops.
10 ¢ molasses.
2 ¢ Alexandria scona. -
6 bushels of garden scurvy grass.

Cleanse 14 barrels of ale.

The malt should be fine ground; give the first liquor
at 170°; stand one hour; heat of the second liquor,
172°; mash threc-quarters of an hour; give the third

" mashing liquor at 160°; mash twenty minutes; stand
half an hour; these three worts should be run into the
copper together, and boil together for one hour gently, for

~ one-quarter of an hour more as hard as you can; all the
ingredients to be put in with the hops, except the mo-

lasses, which should only be put in & few minutes before -

striking off ; from the time the molasses is put in, keep
stirring the copper until its contents are nearly off.

. About the middle of the fermentation, procure one
pound of horse-radish, wash it well, dry it with a cloth,
after which, slice it thin and throw it into the tun, rousing
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immediately after; when done, replace the tuan-cover;
pitch the worts at 66 degrees, with about two gallons of
solid ycast; cleanso the third day, with the sweets on.
This ale is drunk both hot and cold.

DORCESTER ALE.

Wirh judicious managemont and the bost materials,
an article of ale bearing this name can be made that is
equal to the best made in Edinburgh or London,—at
least this is the opinion of good judges of ale.

51 bushels of best pale malt. -
50 pounds of the best hops.
1 pound of ginger, ground.
o« cinnamon.

Cleanse 14 barrels, reserving cnough for filling.

Boil the copper; temper the liquor in the same to
185°; and, when ready, run'it on your keeve a little at
a time, putting in the malt and water gradually together,
mashing at the same timo : when the whole of the malt
is thus got in, continuc the operation of mashing half an
hour; cap with dry malt, and let the mash stand one
hour and a half.

Sccond liquor, 190°; mash three-quarters of an hour;
stand two hours ; in both mashes, get the worts as fine as
you can into the underback; rub and salt, before mash-
ing, 80 pounds of hops; infuse them in boiling water
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before mashing, and let the vessel containing them be
close covered.

The other twenty pounds of hops should have been
rubbed the evening beforo brewing, but not salted; put
into another closc vessel, covered with boiling water, and
there suffered to digest for 12 hours; at the time of put- .
ting the hops in the copper, the extract in both cases is to
be added; but the first 30 pounds in substance onmly to
be added ; these, with the two extracts, will be sufficient
for the brewing; the remaining 20 pounds of hops will
answer for single ale or table beer, but must be used on
the same day.

The worts being now in the copper, with the hops and
extract, boil briskly for one hour; after which, draw the
fire, open the copper and ash-pit doors, and so let it stand
one hour; then strike off gently on the cooler; when the
worts are cooled down to 55°, prepare the puncheons,
(suppose fiur,) containing four barrels each; sce that
they are dry, swect, and clean; take three pints of solid
yeast for each puncheon, to which add three quarts of
worts, at 656°; mix and blend the worts and yeast to-
gether, putting this proportion to each cask containing
four barrels; then fill up with the worts, at the heat of
55°, already spoken of ; put in the tin workers, (one in
each puncheon,) and when you perccive it begin to work
freely, which probably will not be till the third or fourth
day, begin to fill up the casks, and continue doing so from
time to time, till they have finished working.

This mode of brewing appears to be particularly
adapted for shipping to warm climates. The fermenta-
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tion being slowly and coolly conducted, it is also well
calculated for bottling. :

Table beer may be made after this strong, of good
quality, with cold water, if not overdrawn. Ten pounds
of the steceped hops will be sufficient to preserve this
beer; “one hour’s boiling will be enough: ferment as
already dirccted, and add six pounds of sugar just before
striking off, rousing, as before noticed, while any remains
in the copper.

The annexed plate (fig. 16) shows the form and appli-
cation of the worker, whether of tin or wood. :

g B

AT

rol )

Fig. 16.

A, the cask in which the worker is placed.

B, tho spout of the worker, which takes off the yeast.

C, the plug at the angle of tho.worker, to admit the
pipe of a tundish, in order to fill the cask as it works.

16+




186 THE COMPLETE PRACTICAL BREWER.

BOTTLING BEER.

UNDER proper management, this is a branch of trade
that might be made very profitable ; but if due care is
not excrcised it proves a heavy loss to the brewer. In
consequence of bad management, some persons have lost,
on an average, from two to three dozen bottles as well as
beer, on every hop-head put up which happened to lie
over till summer, or was bottled in that season. This
loss is too heavy to expect much profit from a business so
conducted. To obviate both these consequences, it is
recommended that beer, ale, and porter intended for the
bottle, should be carefully filtered through charcoal and
sand, as dirceted in the operation of filtering (described
further on.) Being thus purified from all its feculences
and fermentable matter, it will be in the best possible
state for taking tho bottle, in that mild and gentle way
that will not endanger the loss of one or the other. It
will further have the good effect of recovering the beer or
ale thus filtercd from the flatness that will necessarily be
induced by that operation, giving the liquor all the brisk-
ness and activity that can be wished for. If beer, ale, or
porter be intended for exportation to a warmer climate,
the operation will be found particularly well suited to it.

Choose corks of the best quality, and stcep them in
pure, strong spirit, from the evening before you begin
your bottling oporation. This precaution is decidedly
necessary to all beer intended to be shipped, or sent off
to & warmer climate than ...r own, such as the East and
West Indies, South America, &o.
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In more temperate climates, the simple precaution of
filtering alone will be found to answer every purpose,
- without steeping the corks in spirits. But suppose you
bottle for home consumption : in that case you will natu-
rally wish to have your beer, ale, and porter got up in the
bottlein as short a space of time as possible; and you should
pack away your bottles in.dry straw in summer and in |
sawdust in winter, as the object at that season will bo
rather to accelerate than retard fermentation. Here you
should carefully watch its progress from day to day, by
drawing a bottle from the centro of the heap, as nearly as
you can get it; place this bottle between you and the
light, and if you perceive a chain of small bubbles in the
neck of the bottle, immediately under the cork, you may
conclude your beer is up in the bottle; then draw a fow
more bottles, and if the same appearance continues in
them also, it is timo to draw all your bottles from the
heap thcy were originally packed in, and set them on
their bottoms in a square frame ten inches deep,—size
optional ; fill up this frame with the bottles of porter or
ale so drawn in a ripe state ; then get one or moro bushels
of bay-salt, and scatter it as evenly as you can over the
bottles, until the space between their necks is nearly half
filled ; then another course of bottles may be sunk be-
tween these, with their necks down through the salt, so as
to form an upper tier; thus treated, not a single bottle
will be found to break from the force of fermentation, and
the salt will answer for a fresh supply of bottles as often
as you may find it necessary to draw or send them out.
This quantity will answer your purpose for years, if you
only keep it dry. Another advantage, and no small one,
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derivable from a bottling operation conducted in this way,
will be that a loft will be found more convenient for the
purpose than a ground-floor, as less damp, and more likely
to preserve the salt dry, which & more moist atmosphere
would naturally dissolve. .
The practice here recommended may, with equal suc-
cess, be applied to cider and perry.

FILTERING OPERATION.
. (See opposite Plate.)

Ir ‘the views which have long becn held out of its
effects on malt liquors, as well as other fermented liquors,
be correct, this simple opecration will do more toward
their improvement and preservation than any thing yet
attempted to be tried on them, after their fermentation
has been completed; and for this plain reason, that it
will at once disengage them from all fermentable matter,
and render them transparently fine and preserving; thus
immediately fitting them for the bottle or putting up into
tight casks for home consumption or exportation, which
will soon recover the becr or ale so treated from the flat-
ness which will necessarily be induced by a long exposure
to the air during the continuance of the operation ; further
to remedy which, it is recommended to put into each bar-
rel, before the cask is filled with this beer, half a pound
of ground rice; then fill; bung down tight; and in a
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Fig. 17.

A, the fountain.

B B, the cocks.

C, the trunk communicating with the space between the two
bottoms.

D, the filtering-tub.

E, the false bottom.

F, the spout for carrying off the ascending liquor.

G, the receiver of the filtered liquor by ascent.

H, the receiver of the filtered liquor by descent.
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short time briskness and activity will be restored to the
liquor, whether intended for draught or bottle.

This mode might, with equal success, be applied to
every kind of fermented liquor, particularly to cider,
wine, and perry ; also to river and rain water.

There are two modes of filtration, one by descent the
_ other by ascent ; the lattcr operation seems to be the most
perfect, though not the most economical or expeditious.
The preparation of the filtering medium is as follows :—

The filtering vessel should be in proportion to the scale
of work you intend operating on. The vessel containing
the filter should bhave the form somewhat of an inverted
cone, in proportion wider at top than bottom ; over the
bottom of this vessel should be placed a false one, about
three or four inches distant from the other: this upper
bottom should be perforated with holes, rather large bored,
at the angles of every square inch of its surface; the
false bottom being laid, provide two picces of clean, thick
blanketing, the full size of tho vessel ; lay these - pieces
one over the other; over them, a stratum six inches deep
of rather coarsely powdered charcoal ; this should be pre-
viously wetted with some of the beer or ale, till it is
brought to the consistence of coarse mortar : over this lay
another stratum of fine, clean pit sand, and so on, stratum
upon stratum of sand and charcoal, till you have reached
within six inches of the top; the cover of this vessel,
which is also perforated with holes somewhat smaller
than those of the bottom, is let down in the vessel to
within one inch of the filtering medium, and in that
position is well secured by buttons or otherwise.

‘When filtering by descent, you run the liquor over this
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cover, which, by mcans of the holes, will be distributed
cveoly over tho upper surfaco of the filter; and so you
continue running on your liquor as fast as you sce the
operation will take it.

When you wish to filter by ascent, you introduce the
liquor to bo filtered botwcen the two bottoms. As the
fountain which supplies this liquor is higher than the
filtering vessel, it will naturally foroe its way through the
falso bottom, filtering medium, &o., until it runs off pure
at spout F into the recciver G. '

Those persons who live on the banks or in the vieinity
of our great rivers, such as the Mississippi, Missouri,
Obio, &o., may purify their drinking water in this way,
with great advantage to their health and consequent in-
crease of comfort to themselves and families. Having
lived for several years on the Mississippi river, I can
speak from experience, and must say the water for drink-
ing and culinary purposes is horrible; but the process
now under consideration would greatly improve it, and
should be resorted to. It is also well adapted to thoso
who navigate theso waters, particularly such as proceed
in stcambonats, where convenicnt room can always be
found for such useful and salutary purposes; and to them
its usc is strongly recommended.
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CULTIVATION OF HOPS.

A ricH, deep soil, rather inclined to moisture, is, on the
whole, the best adapted for the cultivation of hops; but
it is observable that any soil (stiff clay only excepted)
will suit the growing of hops, when properly prepared ;
and in many parts of Great Britain they use bog-land,
which is fit for little else. The ground on which hops
are to be planted should be made rich with that kind of
manure best suited to the soil, and rendered fine and
mellow by being ploughed deep, and harrowed several
times. The hills should be at the distance of six or
eight feet apart from each other, according to the richness
of the soil. On lands that are rich, the vines will run
the most ; the hills must, therefore, bo farther apart.

At the first opening of tho spring, when the frosts are
over, and vegetation begins, scts, or small pieces of the
roots of hops, must be obtained from hops that are es-
tecmed the best. Of the different kinds of hops, the
long white is the most estcemed. It yields the greatest
quantity, and is the most beautiful. The beauty of hops
consists in their being of a pale bright-green colour. Care
should be taken to obtain all of one sort; but if different
sorts aro used, they must be kept separate in the field, for
there is a material difference in their time of ripening;
and, if mixed in the field, will occasion extra trouble at the
time of gathering them in.

Cut off from the main stalk or root, six inches in length,
branches or suckers most healthy, and of the last ycar's
growth, if possible to be procured; if not, they should
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be wrapped in cloth, and kept in a moist place, excluded
from the air. A hole should then be made large and
deep, and filled with rich, mellow earth. The sprouts
should bo set in this carth, with the bud upward, and the
ground pressod closc about them. If tho buds have be-
gua to open, tho uppermost must bo left just out of the
ground ; otherwise, cover it with tho carth an inch. Two
or threo scts to a pole is sufficient; and three poles to a
hill will be found most productive. Place one of the
poles toward the north, the other two at equal distances,
about two feet apart.

The sets are to be placed in the same manner as the
poles, that they may the easier climb. The length of the
poles may be from fourteon to cightcen feet, according as -
tho soil is rich or poor. . They should be so placed as to
incline to cach other, mect at their tops, and there be
tied. This is contrary to tho Europcan method, but will
bo found best in America. In this way they will strengthen
and support cach other, and form so great a defence against
the violent gusts of wind to which our climate is fro-
quently subjcot in the months of July and August, as to
prevent their being blown down.

They will, likewise, form a three-sided pyramid, which
will have tho greatest possible advantage from tho sun. It
is suggested by expericnce that hops which grow near the
ground are the best. Too long poles, thersfore, are not
good, and care should be taken that tho vines do not run
beyond the poles : twisting off their tops will prevent it.
The best kinds of wood for the poles are alder, ash, birch,
elm, chestuut, and cedar: their durability is directly the

bt
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reverse of the order in which they stand. Charring or
burning the end put in the ground, will prescrve them.

Hops should not be poled until the spring of the second
year, and then not till they have been dressed. All that
is necessary for the first year, is to keep the hops free
from weeds, and the ground light and mellow by hoeing
and ploughing often, if the yard is large cnough to ad-
mit of it. The vines, when run to the length of four or
five feet, should be twisted together, to prevent their bear-
ing tho first year, for that would injure them.

In the month of March or April of the second year,
the hills must be opened and all the sprouts or suckers
cut off within one inch of the old root, but that must be
left entire, with the roots that run down; then cover the
hills with fine earth and manure. Hops must bo dressed
every year as soon as the frost will permit. On this be-
ing well done depends, in a grcat measure, the succcss of
the crop. It is thought by many to be the best method -
to manure the hop-yard in the fall, and cover the hills en-
tirely with the manure, asserting, with other advantages,
that this prevents the frost from injuring the plants during
the winter. Hops had better be gathered before they are
full ripe than remain till they are over-ripe, for then they
will lose their seed by the wind, or on being handled.
The sced is the strongest part of the hop, and, when they
get too ripe, will lose their green colour, which is very
necessary to preserve the most valuable part of the plant.

Tho hops must be kept free from weeds, and the ground
mellow by hoeing often through the scason, and hills of
earth gradually raised around the vines during the sum-
mer. The vines must be assisted in running on the poles
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with woollen yarn, suffering them to run with the sun.
By the last of August, or the first of September, the hops
will be ripe and fit to gather.

This may be easily known by their colour changing,
and having a fragrant smell ; their seed grows brown and
hard. As soon as ripe, they must be gathered without
delay, for a storm or frost will injure them materially.
The most expeditious method of picking hops is to cut
the vines three feet from the ground; pull up the poles
and lay them on crotches, horizontally, at a height that
may be conveniently got at; put under them a bin of
equal length, and four may stand each side to pick at the
same time.

Fair weather should always be chosen to gather hops,
and they should never be gathered when dew or moisture
is on them, as it subjects them to mould. They should
be dried as soon as possible after they are gathered; if
not immediately, they must be spread on a floor, to pre-
vent their changing colour. The best mode of drying
them is with a fire of charcoal and kiln, covered with
hair-cloth, in the manner of a malt-kiln. Kilns covered
with the splinters of walnut or ash will answer the pur-
pose, and come much cheaper than hair-cloth. The fire
should be steady and equal, and the hops gently stirred
from time to time.

.Great attention is necessary in this part of the bnsmess,
that the hops be uniformly and sufficiently dried ; if too
much dried, they will look brown, and, of course, be
materially injured in their quality, and proportionally
reduced in price. If too little dried, they will lose their
natural colour and flavour. They should be put on the hair-
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cloth about six inches thick, after it has been moderately

warmed ; then a steady fire kept up till the hops are ncarly

dry, lest the moisture or sweat the fire has raised should
fall back and change their colour.

‘After the hops have becn in this situation seven, eight,
or nine hours, and have got through sweating, and, when
struck with a stick, will leap up, then throw them into a
heap, mix them well, and spread them again, and let
them remain till they are equally dry. While they are
in a sweat, it will be best not to move them ; for fear of
burning, slacken the fire when the hops are to be turned,
and increase it afterward.

Hops are sufficiently dried when their inner stalks
break short, and their leaves become crisp and fall off
easily. They will crackle a little when their sced is
bursting, and then' they should be removed from the
kiln. Iops that are dried in the sun lose their rich
flavour, and, if under cover, they are apt to ferment and
change with the weather, and lose their strength: mo-
derate fire preserves the colour and flavour of the hops,
by evaporating the water, and retaining the oil of the
hops. .

After the hops are taken from the kiln, they should be
laid in a heap, to acquire a little moisture to fit them for .
bagging. It would be well to exclude them from the
air, by covering them with blankets. Three or four
days will be sufficient for them to be in that state.
When the hops are so moist that they may be pressed
together without breaking, they are fit for bagging.
Bags made of coarse linen cloth, eleven feet in length

" and seven in circumference, which hold about two hun-
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dred pounds weight, are most commonly used in Europe,
butanymdutmubutmaybemademoﬁ

To bag hops, a hole is made through the floor of the
loft large enough for & man to pass through with ease.
The bag must be fastened to a hoop largor than the hole,
that the floor may serve to support the bag. For the
convenicnce of handling the bags, some hops should be
tied up in ecach corner, to serve as handles. The hops
should be gradually thrown into the bag, and trod down
continually, till it is filled. Its mouth must then be sown
up, and the hops are fit for market.

The closer and harder hops are packed, the longer and
bettor they will keep; but they should be kept dry.

In most parts of Groat Britain where hops are culti-
vated, they estimate the charge of cultivating one acre
at forty-two dollars, for manuring and tilling, exclusive
of poles and rent of land. Poles they estimate at sixtecen
dollars per annum, but in this country they would not
amount to one-fourth that sum. One acre is computed
to require thrce thousand poles, which will last from
eight to twelve years, according to the quality of wood
used.

The English growers of hops think they have a very
indifferent crop if the produce of ono acre does mnot
amount to one hundred and thirty-three dollars; but
much more frequently it amonnts to two handred dollm
per acre.

In this country, expenments bave been equally flatter-
ing. A gentleman in the State of Massachusetits once
raised hops, from one acre of ground, that sold for three

me A
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hundred dollars. It is allowed that land in the State of
New York is quite as favourable to the growth of hops.

Upon & low estimate, we may fairly compute the net
profit of one acre of hops to be seventy dollars, over and
above poles, manure, and labour; and, in a good year,
more than this might reasonably be cxpected. There is
one circuinstance further that has some weight, and ought
to be mentioned. In the English estimate, the expense
put down is what they can hire the labour done for by
those who make it their business to perform the different
parts of the cultivation. A great saving may therefore
be made by our farmers in the article of labour.

Added to this, the farmers here have another grand ad-
vantage, which is one of no small moment. The hop-
harvest will come between our two great harvests, (the
small grain and Indian corn,) without interfering with
either; but in England the caso is different,—the small
grain and hop harvest come in together, and create a great
scarcity of hands, it being then the most busy season of
of the year.

It is found, by expericnce, that the soil and climate of
the Eastern States are more favourable to the growth of
hops than Great Britain, they not being so subject to

- moist, foggy weather of long continuance, which is very
injurious to hops: and the Southern and Middle States are
still more favourable to the growth of hops than the
Eastern States, in point of flavour and strength. ‘

The State of New York unites some advantages from
either extreme of the Union. The cultivators of land in
this State have every inducement which policy or interest
can offer, to enter with spirit into the cultivation of hops;

- -
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as wo shall thereby be able to supply our own demand,
instead of scnding to our meighbours for every bag we
consumo. But it is gratifyiog to say that but few hops
are imported into this country at the prosent day, com.
parod with the state of things a few years ago : and the
time is near at hand when thousands of bags of hops will
be shipped evory scason from our different seaports, to
supply the waats of othor nations.

THOE END.

STEREOTYPED BY L. JOUNSON AND 0O0.
PRILADELPHIA.




